MAY 1975 30p

‘SOMHz _oscilloscope

record batance

record level

F"N!

1 AR

(A%

Zg,ll‘

WX
e 1)

"c}!-.'

)
9

calibration output level

p——————y
tm @ @ 1 @

'Q Dolby noise  check 19KH2'
cal.to 0 v m.  im. record reduce tape _ fitter . Q

o

Ay an : :

L-—.—l .I'

= L GY =

Belqnnn
Canada
Denmark
~ Fintand
Gemany
Heltand

\ lsmel

i ) \av
Malaysia
U =eNaw Zea

o) e Switzerland
rh

r“.
A b

- Novw 1y
2 south Atrica

" Spain
Sweden

a1 EIRS

MARE .

80 Cents

F1.52.00

$1.10

Kr.9.00

Fmk 4.50

Dm 4.CO

Dfi3.75

1£3.856

L. 7CO

M $2.60

and 78 Cents
Kr. 750 ink! Moms
77 Cents
Ptas 65.C0
Kr1.5.39 ink Moms
Fr.4.70
$1.10

wireless world

noise reducer



www.americanradiohistory.com

W

The human ear must be one of the oldest
research instruments in the business. Yet many of the
ultra-modern Mareoni instruments used in today's
most advanced research projects owe a debt to it.

At mi, you see, we dont believe in Ivory Towers.
So we ponder the constant feedback of information
from you through our sales engineers far and wide,
and keep our ear to the grounds of component
technology and measurement trends throughout
the world.

Requests, suggestions, remarks, ideas. . . they all
lead us to what you are going to need -or they
reveal possible new approaches to the solutions of
those needs.

eI e e T e
ZAh o N T i b

We have our ears in all the national and inter-
national committees of measurement standards and
recommendations too.

We even lend sympathetic ears to you who need
special equipment-and lend ears to PTT authorities,
broadcast authorities and defence departments
who often set the trends for new standards.

Allmi instrument specifications are the result of
this constant research -specialized PC.M.test gear,
low cost versatile signal generator TF 2015, new
generation HF spectrum analyser, automatic TV
transmitter monitor-....

Be one of the heard-talk to us!

Were listening.

M : THE GOOD LISTENERS

MARCONI INSTRUMENTS LIMITED
Longacres * St. Albans * Hertfordshire AL4 0JN * England - Telephone: St. Albans 59292 * Telex: 23350

A GEC -Marconi Electranics company.

www americanradiohistorv.com
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LOW COST VOLTMETERS

LEVELL

PORTABLE INSTRUMENTS

These highly accurate instruments incorporate many use-
ful features, including long battery life. All A type models
17

have 32" scale meters, and case sizes 5" x7"x 5. B types
have 5" mirror scale meters and case sizes 7" x 10" x 6".

A.C. MICROVOLTMETERS

VOLTAGE & db RANGES : 15uV, 50V, 150 1V ... 500V f.s.d.
Acc. +£1% + 1%f.s.d. £ 1puVat1 kHz. — 100, — 90... + 50dB,
scale — 20dB/+ 6dB rel. to TmW/600Q.

RESPONSE: + 3dB from1 Hzto 3MHz, + 0-3dB

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

setto arestricted B.W. of 10Hzto 10 kHzor 100 kHz.
INPUTIMPEDANCE: Above 50mV : > 4-3MQ < 20pf.
On50puV1to50mV : > 5MQ < 50pf.

AMPLIFIER OUTPUT: 150mV atf.s.d.

%, £65 1. £80
TM3A TM3B

BROADBAND VOLTMETERS

H.F.VOLTAGE & dB RANGES: 1mV, 3mV, 10mV...3Vis.d,
Acc. + 4% + 1% of f.5.d. at 30MHz. — 50dB, — 40dB, — 30dB
to + 20dB. Scale — 10dB/+ 3dBrel. to 1mW/50 ). 4+ 0-7dB
from 1MHz to 50MHz. 4 3dB from 300kHz to 400MHz.

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

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

v, £110 :.£125

D.C. MICROVOLTMETERS

VOLTAGE RANGES: 30uV,100uV, 3004V ... 300V.

Acc. + 1%, + 2% f.s.d., + 1 uV. CZ scale.

CURRENT RANGES: 30 pA, 100 pA, 300 pA, 300 mA.

Acc. + 2%, + 2% f.s.d., + 2 pA. CZ scale.

LOGARITHMIC RANGE:

+ 5uVat +10%fs.d., + 5mVat + 50%f.s.d., + 500 mV atf.s.d.
RECORDER OUTPUT: + 1Vatfs.d. into > 1kQ

type
TM10

D.C. MULTIMETERS

VOLTAGE RANGES :3uV,10uV,30uV. .. 1kV.
Acc. + 1% 4+ 1%fs.d. + 0-1uV. LZ & CZ scales.

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

RESISTANCERANGES:3,10Q,30Q...1kM Qlinear.
Acc. + 1%, + 1% f.s.d. upto 100M Q.

RECORDER QUTPUT: 1V atf.sd.into > 1k Q2 on LZ ranges.

we. £99 . £114

LEVELL ELECTRONICS I_TD_ Prices include batteries and U.K. delivery. V.A.T. extra.

Moxon Street, High Barnet, Herts. EN5 5SD Optional extras are leather cases and mains power units.
Tel: 01- 449 5028/440 868'6 ’ Send for data covering our range of portable instruments.

WW—039 FOR FURTHER DETAILS
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The world over_ For high quality electronic valves,
semiconductors and integrated
circuits — and the speediest service —
You get the specify Haltron. It's the first choice of
Governments and many other users
= throughout the world. Haltron product
best SerV|ce quality and reliability are clearly
confirmed. The product range is very,
very wide. And Haltron export
from Haltron expertise will surely meet your
requirements. Wherever you are, get
the best service. From Haltron.

Hall Electric Limited,
Electron House,
! Cray Avenue, St. Mary Cray,
Haltron Orpington, Kent BR5 30J.
Telephone : Orpington 27099
Telex: 896141

WW—086 FOR FURTHER DETAILS

wwWw americanradiohistorv com


www.americanradiohistory.com

Wireless World, May 1975 a3

You could easily make our
12-speed chart recorder

faster than you thought possible.

Send away for our 12-speed, 10” chart recorder
kit—the IR-18M. And you'll receive a very clear, easy to
understand instruction manual with it. Which explains
every single step. To make light work of assembly and
provide you with a high quality chart recordera lot
quicker than you thought.

Andjust look what you'll be getting, Multi-
speed capability. With fast, pushbutton switch selection
of speeds from 5 seconds per inch to 200 minutes per
inch. To give you all the versatility you need.

You'll also get two input ranges, giving accurate
voltage measurements of 1 millivolt and 10 millivolts full
scale. Excellent repeatability. And a full scale pen response

time of onesecond  § —comparing favourably with
many much higher |} priced recorders. Take a look at
the 1G-18 Solid State § |’ Sine-Square Wave Generator
kit too. Outputs “rom 1Hz to 100KHz are avail-
able using repeatable 8} switch selection.

And its sine and square wave outputs are available simul-
taneously. With less than 0.1% sine wave distortion. And
less than 50 ns square wave rise time.

And, for quick accurate testing of diodes, FET3,
transistors, SCRs and triacs, there’s the IT-121 Tester kit.
You can see these and other

Heathkit electronic kits at the
London Heathkit Centre, 233
Tottenham Court Road. Or at our
showroom in Bristol Road,

Gloucester.

Otherwise just clip the coupon and
we'll send you the complete

Heathkit catalogue. 2 me—

Faster than you
thought possible.

Heath (Gloucester) Limited, 196
Dept WW-55, Bristol Road,
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

Name

Please send me my free Heathkit catalogue.

@@; \ To: Heath (Gloucester) Limited, Dept WW-55, Gloucester, GL2 6EE.

\ Address

Postcode_ _

HEATH
Schiumberger J

www americanradiohistorv com
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VORTEXION

?ff? A new range of sound equipment from Vortexion,
g System 2000 has been designed by our engineers to combine
g the aesthetics of design in the domestic equipment field with
é the near flexibility of a modular system. Like all our equipment
g Vortexion System 2000 is built to last.

%

é

é

% No matter what your sound problem, whether hotel
% or local pop group, ask our Design Consultants how it can be
% solved with System 2000.

N\

SN\
&

NN

2 Vortexion Ltd., 257-263 The Broadway, Wimbledon, SW19 1SF
M% Telephone : 01-542 2814 and 01-542 6242/3/4
4 Telegrams : “Vortexion London SW19”’

WWwW-—204 FOR FURTHER DETAILS
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Stable companions

as

Wide-range universal bridge B602
0.1-100MHz source/detector SR268

from Wayne Kerr

WAYNE KERR =

[ S —

| eSS

SPECIFICATION

B602

Frequencyrange:
Accuracy”

Overall impedance range:

SR268
Frequency Range-

Frequency accuracy
Short Term Frequency
Stability

Outputlevel:

Output attenuator
Inputsensitivity for
10% meter deflection:
Input attenuator:
Detector bandwidth.

r 1R 1S X g 1
f !llll
P

T Lok W o

Univeraal RE Brosge B8O2

100kHz to 10MHz

1% up to 3MHz, 1pF to 10nF
108, 10 100k $,
TuH to 10mH

1fFto 1mF
100u82 10 TOOM K, (10N 7S to 10k7S5)
10pH 10 10H

100kHz to T00MHz in 9 bands
(SR2681.465kHz 10 46-5MHz)
2--3% according to band used.

001%
0-5-2-0V according to band used
3.6.10. 20 dB additive steps. 758,

1 to 30uV according to frequency setting
4 steps of 20dB. 758,
2-3% according to band used

For more information, either phone Bognor Regis (024 33) 25811

or write to the address below:

WAYNE KERR

Durban Road, Bognor Regis, Sussex
Telex: 86120. Cables: Waynkerr, Bognor

A member of the Wilmot Breeden group

WW-—223 FOR FURTHER DETAILS
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The B602 transformer ratio arm bridge
measures impedance in all four
quadrants of the complex plane over the
frequency range 100kHz to TOMHz.
Because of novel features incorporated in
the design, values from virtually a short
circuit to an open circuit can be measured.
This bridge has established a standard of
performance and flexibility which is
unobtainable from any other radio
frequency bridge.

Astandard inductorisincluded in the
bridge network in addition to standards
of capacitance and resistance enabling

a periodic calibration of the scales which
are correct at any frequency between
100kHz and TOMHz.

There are only two balance controls. One
Isdirect reading in resistance and
conductance, the other in capacitance
and inductance and there is no inter-
action between them.

The stability realised allows a
discrimination of 0-1% to be obtained for
all types of measurement with a general
accuracy of 1% over most of the
impedance and frequency range.

The bridge 1s shown together with the
SR268 Source and Detector which can
also be used with other bridges in the
Wayne Kerrrange over the frequency
band 100kHz to TOOMHz. Nine
frequency ranges are provided by this
instrument and a single tuning contro!
adjusts both source and detector to the
exact frequency required.

Meticulous screening between the two
sections provides freedom from bridge
measurement errors due to leakage of the
source signal into the detector. Common
mode rejection transformers are
Incorporated in the input and output
networks to reduce interference from
unwanted signals, and push button
attenuators are included to assist the
logarithmic detector circuit to indicate
approach of the bridge balance point.
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- Strictly
professional

Eddystone communication receiversin the
range 10 kHzto 1000 MHz are built to
exacting professional standards. Special
versions are made in large numbers to
satisfy the stringent demands of the
Ministry of Defence, Ministry of Posts

and Telecommunications and broadcasting
authorities in the UK and overseas.

The range of Eddystone ancillary units
includes panoramic display units, SSB adaptors
and drive units, FSK adaptors and electronic
keying units of advanced design.

Photo by Aerofiims Ltd.

Eddystone Radio Limited

Member of Marconi Communication Systems Limited

Alvechurch Road, Birmingham B31 3PP, England.
Telephone: 021-475 2231 Telex: 337081

A GEC — Marconi Electronics Company

WW—191 FOR FURTHER DETAILS
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BARR & STROUD
ELECTRONIC FILTERS

The 3 aspects of ourservice

g3 "~ CXTN

'-(mva» 5 0mu, ¢
E:
I o 9ng s, t)

1. System EF3

A flexible system of filter instrumentation
using a modular approach to give plug-in
interchangeability. The mainframe carries
a power unit and accepts up to two filter
units of either Low Pass or High Pass
function. Integral switching allows indi-
vidual or cascade operation and can give
Band Pass, Band Stop, Band Separate or
Band Combine modes.

2. Active Filter Modules

These are compact, solid state, encap-
sulated units providing basic filter func-
tions to be customer set for cut-off
frequency and characteristic. The present
range contains Low Pass and High Pass
types with cut-off frequency coverage
from 1.0Hz to 30kHz in overlapping
ranges, with attenuation rates up to
24dB/octave/module. Universal modules
specifically for Band Pass and Band Stop
operation are part of the range.

BARR & STROUD LIMITED

London Office: 1 Pall Mall East, London SW1Y 5AU

Telephone: 01-930 1541 Telex: 261877

WW-—208 FOR FURTHER DETAILS
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3. Custom Build Service

If our standard filter range does not meet
your specification we welcome the
opportunity to study your requirement.
Broadly our capability stretches from d.c.
to 25MHz with experience in passive and
active designs. We can work to normal
commercial standards or strict defence
requirements and construction can be as
dictated by the environmental conditions
of your application.

BARR AND

Glasgow and London
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AWORLD HRST HOM
GAMBRIDGE AUDID

o Ay £

i s % 3’22?5«
m - ]
Low profile design only 2" high.  Facilities for three tape recorders.
; Recording with or withouttone ~ “Separate main and pre-amp gain
correction.  controls.
*Peak level indicator for tape recording.  Fully protected output stages.
Suitable for continual high power RIAA phono correction unaffected by
operation cartridge inductance.
bual independent tape operati n. Ultra low distortion circuits.
s . . P pe pe.z a _0 * *New tape monitoring, A-B and A-B-C
Light Emitting Diodes for level monitoring facilities.
in main and pre-amplifiers.  |nternational state-of-the-art circuitry
Toroidal mains transformer. from Cambridge Audio in Britain. ..05
L]
*To the best of our knowledge these features have never been included in a comparable amplifier hitherto. ..°. E
°® °
o* .
® T e

Cambridge

Audio

00..;‘\\‘\0 =
. '.60\'5\\
Cambridge Audio Limited . 6«1@0
The River Mill, St. Ives, Huntingdon PE17 4EP ..° e.-,o“(\ o ‘
Telephone: St. Ives 62901 .°°.Q\°'°9(;a‘°v o8 v“
L

www americanradiohistorvy com
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[COUTANT L SERIES

... more variable power than ever before with 13 types available from stock

With the addition of the new LQT Twin Power
Supply, offering double the voltage range, the Coutant
‘L Series is ideally suited for the wide range of labor-
atory and general applications where continuously
variable high performance power is essential.

LB SERIES LA SERIES LQT SERIES LQ SERIES LM SERIES

LB 200: 0 to 50V « 0 to 2A LA 100 : 0 to 50V « OtolA LQT 100 : Oto X 30V« 0to1AX2 LQ 50:0to 50V « Oto0-5A LM 50: 0to30V « 0to0-5A
LB 500: 0to 30V « 0 to5A LA 200 : 0 to 30V « Oto2A or 0to30V « 0to2A LQ 100: 0to 30V « Oto1A LM 100: 0to15V « Oto 1A
LB1,000:0to 15V « 0to10A LA 400 : 0 to 15V « OtodA or 0to60V « Otol1A LQ200: 0to 15V « Oto2A

LQT200 : 0to 215V « 0to2Ax2
or 0to15V « Qto4A
or 0to30V « 2A

OVERSEAS REPRESENTATION

Austria Dipl. Ing. Peter Marchetti France Commierciale Chauvin Amoux  Norway Skandinavisk Elektronik A/S
Elektronische Gerate 188 Rue Championnet Ostre Aker vei 99
Wien 6A Paris 18 P.O. Bix 99 —veitvedt
Sandwirtgasse 14 France Oslo 5
ﬁoLfJfBalh 455 Germany  Zentro-elektrik - ey
Austria 7530 Pforzheim South Africa powson & Dobson
) Postfach 2070 29 Webber Street
Belgium Ets. L. DeGreef S.P.R.L. Sandweg 20 Selby
Electronic West Germany P.O. Box 7764
Chaussee d'Alsemberg 367 Holland Air Parts International N.V. Posbus
118Q Bruxelles Ryswyk (A.H.) Johannesburg
Belgium 149 Haagweg South Africa
Canada Duncan Instruments P.0O. Box 4094 Sweden Gunnar Petterson
65 Millwick Drive Holland Box 117
\cl)Vestqn Israel Rapac Electronics Ltd. 12321 Farsta
oA oL 1v4 P.O. Box 18053 Sl
anada ; g
. Te! Aviv Switzerland  Automation & Elektronik
Finland Nores & Co OY Israel Industriestrasse
Fablam_nkatu 32 Italy Celdis ltaliana S.PA. CH-B604 Voketswil
Helsnnkl 10 Via Luigi Barzini 20 Schweiz
Finland Milano 20125 Switzerland
italy

Coutant Electronics Limited
Tratford Road, Reading RG1 8JR Tel 0734 66391 Telex 84519 Coutant take the initiative in new technology

ELECTROTECH ‘STANDBY"’

provides power when no power exists!

Now you can be totally independent of a mains power
supply. The Electrotech ‘Standby’ provides up to 500 W of
power instantly when connected to a 24V source. If linked
to two ordinary 12V car batteries the unit will deliver
240V bOHz power for at least 24 hours.
® Open circuit on low battery condition
@ Electronically protected against short circuits
@ Will not wander off frequency if battery supply deviates
@ Protected against reverse battery connection
Electrotech ‘Standby’ supplied by :
LEKTROKIT LIMITED
Trafford Road, Reading, Berkshire.
el: Readin 734
T g (0734) 55394 ,

== e
WW—233 FOR FURTHER DETAILS
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One colourcamerathat
gives you morethan your
£6500 worth.

The ITC CTC-3Xis a lot of camera for the money.

£6500 buys you a high performance colour television camera,

that can be used in studio, telecine, mobile or remote
colourcasting.

It comes complete with f1.8 10:1 zoom lens, servo and
cable controlied

A view-finder monitor which can be easily removed or
tilted both upward and downward.

A camera control unit which gives you remote controls
including colour balance, iris, R.B. channel positions and gain,
and on-off power and beam.

A separate mains lead that allows camera to be operated
without CCU.

Plus features such as turret colour temperature
correction filters.

A built-in colour bar generator.

A set of matched vidicon tubes. A waveform colour
sampler for easy colour balance adjustment.

Also available from our agents. Southern Counties: Action Video. In the north: Haliday Brothers Ltd

That's the ITC CTC-3X. Alot of camera for £6500.

If you want it fitted with Plumbicon™ Tubes with extended
red, it will cost you £8125.

Also available is the SC 701P Genlock colour sync.
generator at £1265.

Plus the MEA 7100P six channel special effects generator
at £2415.

At Dixons Technical, of course.

Prices subject to VAT

| To: Dixons Technical,

3 Soho Square, London, W.1. Tel: 01-437 8811. |
| Please send me full details of the ITC CTC-3X |
| colour camera and ancillary equipment. |
l NAME :
IADD_R -1
A Dixons!
i Techmicaiug |
I WW/39a/5 . I

stered Trade Mark of I
Multarg Ltd L-----------------

www americanradiohistorv com
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There’s only one thing

the new Brimar D18-130
tube is short on: length.

P8 0 P00 MG M0 MO0 D MO e w00

T T A >%
| RINA COWGERSIN SCAE & ) : B o
v e ol i R, . 3 — ~ A
More space on the screen with less for the conditions a line width of 0.25 mm. can be
tube - that’s what the new Brimar D18-130 expected.)
ofters you for your next portable display The new D18-130 can be supplied with
instrument design. internal graticule and various phosphors to
With a useful display area of 12.3 cm. x special order. The standard phosphor is GH,

10 cm. its overall length is only 310 mm. And which gives a medium-short persistence
that’s the shortest length for its screen size of green trace. A magnetic shield and twist

any electrostatic focus industrial tube coil are available.
available. We’ll gladly send you a descriptive leaflet on
The tube has a high brightness and good request.

focus performance (under typical operating

BRIMAR

Thorn Radio Vaives and Tubes Limited l
Mollison Avenue, Brimsdown, Enfield, Middlesex, EN3 7NS. Telephone: 01-804 1201. THORK

WW-—240 FOR FURTHER DETAILS
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_SEND FOR
THE FACTS ON
FIBRE OPTIC
RECORDING !

Medelec Limited, with a firmly established reputation
earned in the exacting field of medical instrumentation,
have developed a range of equipment combining the

facilities of conventional oscilloscopes, strip chart and
X-Y recorders, to provide unique capability.

Fibre Optic Recording increases the clarity and efficiency
of data recording, gives low cost records and extends the
field of application to new areas of industrial research and
development.

To learn more about Fibre Optic Recording and Medelec
equipment send today for a new publication ""Medelec
Fibre Optic Recording’’. This gives full information on
development, comparisons, economics, case histories
and general applications.

Medelec Limited, Woking, Surrey.
Tel: Woking (048 62) 70331 Telegrams: Medelec Woking

e
Sl

%

1972

THE QUEEN § AWARD
TO INDUSTRY

medelec

Leaoersin
Hore Optic Recording

WW-—2062 FOR FURTHER DETAILS

Whitele¢

Wireless World, May 1975

NEW,
active filter
takes over
from passive

networks

These active filters are designed to take over the functions
of passive filter networks in audio telecommunications
systems. They offer several advantages, in space-saving,
economy and reliability.

As a size comparison, one active filter will take up the same
space as two Post Office Type 3000 relays. By using the same
fixing and terminal holes as the relays, it offers an extra
convenience when baseboards are being prepared. By
replacing inductive components with solid state devices,
filter characteristics have been obtained atless cost, without
insertion loss, and with increased flexibility and economy.
These new active filters have B.P.O. approval, and have wide
applications, in the audio area and in signalling and control
systems.

versatility ...

ELECTRONIC & ELECTRICAL DESIGN

PRODUCTION CAPABILITY
CABINET MAKING

SHEET METAL FORMING/FINISHING

PLASTICS MOULDING
ENCAPSULATION

WHITELEY ELECTRICAL RADIO CO. LTD.
Mansfield, Notts, England. Tel. Mansfield 24762
London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074

WW-—221 FOR FURTHER DETAILS
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ELEMTIF

Elektor 3 comes
out on 30 April

Elektor for lab and leisure
—new ideas in electronic
projects using modern
components. Out every
two months till August,
then each month.

ELEMTIOr 3

PLL systems

ConmpIEEey Use the Elektor
YD GG} printed circuit
Minidrum 2 .

Fido board service

for immediate
delivery of
high quality
epoxy glass
boards for all
major projects

Also in Elektor 3
Touch control audio preamp.
LED level indicator.

Time lapse cinematography.
High quality disc preamp.

Write to us enclosing 35p P.O. or
cheque for Elektor 3. If you would like
a subscription for the next six issues
(£2.70 to U.K. addresses) send no
money, write or phone for subscription
card

Elektor Publishers Ltd Telex 965504
6 Stour Street, Canterbury CT1 2XZ2.
Tel Canterbury (0227) 54439

The FP 210K,

popular
'Plumbicon
(omero

FEATURES

# Built in 2-1 interlace sync generator for
single camera operation and external
driving feature for multi-camera operation

# Negative/Positive switch and scan
reverse feature.

# Builtinintercom and tally circuits.

& Automatic or remote
iniscontroi for zoom
lens.

# Widerange of lenses

avaitable

\

'l l ® Trade Mark N.V. Philips

This is the camera that will operate anywhere —in the
studio or on outside location — and guarantee excellent
results for a wide range of T.V. requirements in the fields
of industry, education and commercial applications.

Equipped with a 5” electronic viewfinder for accurate
picture composition and focus, the FP 210K is auto-
mated to ensure all major functions are easily handled.

If you prefer, a separate mesh type vidicon tube can be
used, which, like the |” 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 or write to:

Hitachi
Shibaden (UK) Limited

BROADCAST & CCTV EGUIPMENT MANUFACTURERS
Lodge House -Lodge Road - Hendon - London
NW4 4DQ. Telephone: 01-203 4242/6

WW—201 FOR FURTHER DETAILS
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A NEW STANDARD FOR SOUND REPRODUCTION
HD250 High Definition Stereo Control Amplifier

i = il

Designed for disc and
tuner input and two tape
machines, with complete
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 overall specification of the HD250.

Look at extracts from the specification below.

Power output.

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

Maximum: 90 watts average power per channel into
5 ohms load.

Distortion.

Pre-amplifier: Virtually zero. (Cannot be identified or

measured as it is below inherent circuit

noise.)

Power amplifier.
atrated output:

at 25w output:

Less than 0.02% (typically 0.01% at 1kHz).

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

Overload margin.

Disc input 40 dB min.

Hum and noise output

Disc: —83dBV Measured flat with noise band-
width of 23kHz (ref. 5mV.)
—88dBV Measured with ‘A’ weighted
characteristic (ref. 5mV.}
Line: —85dBV Measured flat {ref. 100mV.)
—88dBV ‘A’ weighted (ref. 100mV.)
Size: 17 inches X 43 inches X 11inchesdeep
overall.
Weight: 21 lb.

WW—060 FOR FURTHER DETAILS

ELECTRONIC
INDUSTRIAL THERMOMETER

i =

THE MOGERN WAY TO MEASURE TEMPERATURE
A Thermometer designed to operate as an Electronic Test Meter. Will
measure temperature of Air, Metals. Liquids. Machinery. etc.. etc.
Just plug-in the Probe. and read the temperature on the large open
scale meter. Supplied in zippered vinyl case with transparent front
and carrying loop, Probe. and internal 1% volt standard size battery.

Model “Mini-On 1" measures from — 40°C to + 70°C, price £17.50
Modél “Mini-On Hi” measures from + 100°C to + 500°C, price
£20.00 (VAT. EXTRA}
Write for further details to
HARRIS ELECTRONICS (LONDON),
138 GRAY’'S INN ROAD, LONDON WC1X 8AX
(‘Phone 01-837 7937)

WW—214 FOR FURTHER DETAILS

WS
POWER UNITS 3

NOW AVAILABLE WITH 3 , l

PRODUCTION TESTING
DEVELOPMENT
SERVICING VARIABLE OUTPUTS

EDUCATION

Type VRU/30/25—F£175.00 + 8% vaT

Input 200-250V. 50Hz
or 100-120V. 60Hz to order
Output 1:0-30V. 25A. D.C.
Output 2:0-70V. 10A. A.C.
Output 3:0-250V. 4A. A.C.

?
é

cher units are also available
with outputs of:

0-60V 12A.
B ALLCONTINUOUSLY
0-240V 3A. VARIABLE

SEND FOR FURTHER DETAILS
OF THESE VERSATILE UNITS TO

®
vul'lgdlo LIMITED. BROWELLS LANE,

FELTHAM, TW13 7EN, MIDDLESEX.
TELEPHONE 01-890 4242

WW—110 FOR FURTHER DETAILS
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CONTINUOUS
IMPROVEMENT

We are always at work on better
production methods and the use of
new materials.

These cartridge fixing screws are
moulded in glass reinforced nylon
which is only half the weight of
aluminium. At 73p per set you can
probably afford them better than the
weight of those you are using.

We can send you as many sets as
you want by return if you send us
the money.

sSITVIIEE

The best pick-up arm in the world

Write to SME Limited
Steyning - Sussex - England
Telep!ione: Steyning (0903) 814321

LTD/S31A

WW-—206 FOR FURTHER DETAILS
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TRANSDUCER and RECORDER )

AMPLIFIERS and SYSTEMS

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

impexmotors T
anddrive systems ool

49/51 Fylde Road Preston Laboratories
o e s e PR12XQ Limited.

Q’ elephone 0772 57560 /

A new division of McLennan Engineerin 2
Ltd has been formed to stock the f%ll rangg of DRI B LA a1 3 [0 g )
Impex Small Electric Motors and drive
systems together with a wide range of
standard-industrial servo components and
electronic control systems.

Motors include DC, Uni-directional and
Reversible Synchronous and Stepping types
offering a comprehensive spectrum of
specifications suitable for a wide variety
of applications.

In addition to offering an off-the-shelf
supply facility for motors and components,
McLennan have considerable experience in
the solution of actuator and servo problems

using synchronous, stepping and DC motor
| WOW & FLUTTER Mefer

So whether you require one motor or one

hundred; or you simpty have a problem Ff‘:)l:’rfuh;nrs;gx‘hsfd
about which you would like a second opinion, 9 Y
contact Versatile

Meets in every respect all current specifications
McLennan Engineering Ltd. 1742 for measurement of Wow, Flutter and Drift

Kings Road, Crowthorne, Berkshire, on Optical and Magnetic sound recording/reproduction
Telephone: Crowthorne 5757/8 equipment using film, tape or disc

o

High accuracy
with crystal controlled oscillator

%
3

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

Please send me further details
of Impex motors and drive systems

Name

Type 1742 ‘A’ BS4847: 1972 DIN 45507
CCIR 409-2 Specifications
Type 1742 'B’ BS 1988: 1953 Rank Kalee
Specifications

Position

Company
Address

|
|
|
I
|
| Two models available:
|
|
|
1
]
]

Tel

Mrs B. Nodwell
Rank Film Equipment, PO Box 70
\—_-—_——__—____—__ _—————J RANK ALM Great West Road, Brentford
Middlesex TW8 9HR
EQUIPMENT Tel: 01-5689222: Telex 24408 Cables Rankaudio Brentford-

--——-———————\

5 For further information please address your enquiry to
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Join the Digital Revolution

Teachyourselfthe  [IFTEIREN R T
latest techniques of - lICLT,

digital electronics 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 four volume course — each volume measuring
1137 x 8}” and containing 48 pages — guides you
step-by-step with hundreds of diagrams and questions
through number systems, Boolean algebra, truth tables,
de Morgan’s theorem, flipflops, registers, counters and
adders. All from first principles. The only initial ability
assumed is simple arithmetic.

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

Also available — a more
advanced course in 6
volumes:

1. Computer Arithmetic

£3.95

2. Boolean Logic
3.. Arithmetic Circuits . ' .

. including packing and
4. Memories & Counters surface mail anywhere
5. Calculator Design in the world.
6. Computer Architecture Quantity discounts
Offer.Order this together available on request.

with Digital Computer Logic &

. Electronics for the bargain
9 5 It price of £9.25.
. p&p

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

Payment may be made
in foreign currencies.

VAT zero rated.

| To: Cambridge Learning Enterprises,
FREEPOST, St. lves, Huntingdon, Cambs
| PE17 4BR

| *Please send me......set(s) of Digital Computer
Logic and Electronics at £3.95 each

" I *or......setls) of Design of Digital Systems at
E“_thus'aSt being quicker and more thorough than classroom | £5.95 each

Scientist learning. You work at your own speed and must | *or.....combined set(s) at £9.25 each.

Designer These courses were written so that you could teach
Manager yourself the theory and application of digital logic.
Learning by self-instruction has the advantages of

Engineer respond by answering questions on each new piece
of information before proceeding to the next.

Student

Guarantee — no risk to you

If you are not entirely satisfied with Digital

Computer Logic and Electronics or Design of Digital

Systems, you may return them to us and your

money will be refunded in full, no questions asked. L

* delete as apblicable.
No need to use a stamp — just print FREEPOST on the
envelope.

o e 4
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NOW IT’S THE AMCRON M600

M600 POWER AMPLIFIER

1350 watts

SESELOFY POWER amBuifEr

DC-Coupled

The M600 amplifier is a new high-power amplifier capable of providing 1,350
watts RMS over a bandwidth of DC to 20 kHz. 70 voits RMS at the output
terminals, very low noise, and distortion, AC/DC selector switch, plug-in front
panel circuit board, built-in fan for cooling. and the ability to connect two
M600s together to double the power, and output voltage, are just some of the
features which place the Amcron M60O in the forefront when considering
power amplifiers.

Driving shakers, and vibrators, motors, and difficult speaker systems, providing
power for material or components testing. or used as a large distribution
amplifier, the M60O is equally at home.

Brief specifications;

RMS power out 750 watts into 8 ohms
1.350 watts into 4 ohms
. . DC output 20'amps {supply fuse limited)
Coupling two M600s together through a socket provided  power bandwidth DC 10 20 kHz + 1 db, — O db, 600 W into 80
e - b DC—
at the back of each amplifier produces a 140 Volt balanced =~ fse response T ool
1 1 H H - Damping factor (8(}) greater than 400 DC—1 kHz
output. Th.lS conflg'uratlon is called an M2000, and PrO- e e D 0 i
duces 2 kilowatts into an 8 ohm load. A peak catching THD less than 0.05% DC—20 kHz, 600 W into 80
q 0 0 Dimensions 19" std. rack, 83" H, 163" deep. Wt. 92 ib.
meter, and threshold lights provide convenient front panel

output monitoring.

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE

TEL: (0728) 2262 2615
WW-—194 FOR FURTHER DETAILS

MACINNES LABORATORIES LTD SAXMUNDHAM, SUFFOLK IP17 2NL

LOW-COST INSTRUMENTS

ome Ot @ G @ o [— ’

Dot |
o
} ’l‘- i NEW'
[ ]
HP & se hied o gt |

! Fas [

Measures frequency, period, time and totalises

e '-s::::."" NES | O §802 | )NOSN‘JST
VERSATOVVER
32 MHz frequency range (DC coupled)
5-digit .3” LED display

] - + VAT ‘
745 COUNTER TIMER
6 Gate times/Time units, 10ps to 1 S in decades bR -
Sensitive, protected FET input : = ’:—:ﬂ

o : > L : % SR
! =i o= u% ..
@ i [ 0 2 —
® - - i s sQES o ﬁ . ® Acclaimed as the World's leading
e e g ‘ telescopic tiltover tower in the
744 COUNTER TIMER 643 FUNCTION GENERATOR field of radio communication
£74 + £1.50p.&p. + VAT £86 + £1:$O p.&p. + VAT Models from 25" to 120
Accurate, digital frequency setting
Measures frequency, period and time Wid DleI—]MlHZI » @
. ide range external control of frequency
3DMHZ frequt_zncy 10 cm'jpled) Triangle, Squarewave and Low Distortion
5-digit, long-life incandescent display Sinewave outputs p Loak for thie name
Sensitive, protected FET input 5D0Q + simultaneous outputs
DC offset STRUMVIECH
Delivery is normally ex-stock—telephone for confirmation
Prices correct at time of going to press, subject to change without notice Strumech Engineer ng Co Ltd

OMB ELECTRON ICS Coopice Side, Brownhills. Walsall, Staffs

Riverside, Eynsford, Kent DA4 OAE
Tel. Farninghzm (0322) 863567

WW-—150 FOR FURTHER DETAILS WW—219 FOR FURTHER DETAILS
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Studio Sound Mixing Console as supplied to the NORWEGIAN OPERA COMPANY.

Abridged Specification:
Mic I{P noise - 128 dbm; Max mic gain 80 db; Max mic [/P level + 2 dbm, line + 26 dbm; Max O/P level + 20 dbm into 600 ohm at 0.05%
THD, typically 0.02% at + 4 dbm; Frequency response £0.5 db from 20 Hz to 20 KHz.

A full range of modules are available giving facilities from standard to comprehensive, and a modular chassis system allowing variable format
froma 6 1/P -2 O/P to a 30 1/P - 24 O/P desk. Penny & Giles faders are fitted as standard and PPM metering to BBC or DIN specification if required.

L MIDAS AMPLIFICATION 54-56 Stanhope Street, London NWI1 3EX. 01-387 7679.

Y BRITISH MADE
Y% EX-STOCK DELIVERY

Audio Connectors, % SIX DECADES

Complete range af Switcheraft audio connectors for all v SCALE FACTOR & REF LEVEL
studio and ancillary equipments. (adjustable)

Versatile— 3, 4, § or-0pole; wide variety of matching plugs recep- % 1nA to TmA OPERATING RANGE (std)

tacles; readily interchangeable with other leading makes.
Streamlined — simple positive snap-in connection; % TRUE LOGARITHMIC FUNCTION

cable clamping and latch lock. % SCALE FACTOR SLOPE 1v per DECADE
Safe—scll polarisation; captive insert screw pravides rigid assembly
and electrical continuity; firm and constant ground contact between % REF. LEVEL O Volts OUT for TwA IN
mating connector shells through the use of an exclusive Ground % ACCURACY + 0.25 db

Terminal and Contactors.
Y- . i i Y BUILT IN AMPLIFIER
lnw BHSI [x SIUnk ““anllly nlﬁ&-ﬁag“n&ts Y% ANTI-LOG MODULE AVAILABLE

Write now for frec descriptive literature.
Sole UK. Agent for Switcheralt QG Connectors

E'W.0.BAUCH LIMITED ancom ltd dupnshivestreet

19 1 heobald Surect, Boreham Woodd, s, WHe ARZ Telephone: 012933 0004

WW—052 FOR FURTHER DETAILS WW—166 FOR FURTHER DETAILS
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_nnnlogue
insiruments

TM2

A.C./D.C. MILLIVOLTMETER
1mV to 300V f.s.d.

10Hz to 5MHz frequency range
10M Q input impedence

Mains or battery operated

TM4

A.C. MILLIVOLTMETER

300 1V to 100V f.s.d.

20Hzto 18MHz

10MQ inputimpedence via probe
H.F. spurious and noise filter

PMA1

PHASEMETER

Meter indicates phase difference
0-180". Lamps indicate leading
or tagging phase 10Hz to 100kHz
PM1/B operates from mains or
rechargeable batteries

TM6

R.F. MILLIVOLTMETER
1mV to 300V r.m.s. f.s.d.
50kHz to 1,500MHz
Accuracy - 3% of f.s.d.
Mains or battery operated

TM39

D.C. MICROVOLTMETER
+100uVio 30V fsd.
Log. mode for null detection
Excellent zero stability
Mains or battery operation

Ask for details

from @) Famell

FARNELL INSTRUMENTS LIMITED ' INSTRUMENTS DIVISION
SANDBECK WAY - WETHERBY - YORKSHIRE LS22 4DH * TEL. 0937-3541

WW—222 FOR FURTHER DETAILS
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TPA SERIES-D

integrated circuit
power amplifier

TPA 50 - D Specification

Power Output 100 watts rms into 4 chms

65 watts rms into 15 chms

20.1dB 20Hz to 20KHz into
15 chms. -1dB at 150KHz

Total harmonic Less than 0-04% at all levels up to
distortion 50 watts rms into 15 ohms

Input sensitivity OdBm

Noise -100dB

Rise time 2 u seconds

Price £70 plus V.AT,

100V Line (C.T.) and balanced inputs available.
For full technical information contact:

H||H ELECTRONIC

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

WW-—217 FOR FURTHER DETAILS

Freq Response

Ko Yivse
lontack CLEAW

BY USING A

DIACROM
SPATULA

Manufactured in France
British Patents applied for

No other cleaner has all these advantages:—

-

. Only 100% pure, natural diamond grains are utilised.

N

. Blades are treated with hard chrome to reinforce the setting of the diamond grains, to
obviate loosening or breakaway during use. This process also prevents clogging of the
diamonded surface by residues resulting from use.

w

. All diamonded biades are rectified to ensure an absolutely smooth surface by eliminating
diamond grains which may rise above the surface. This eliminates all excessive
scratching during use.

A

. All diamond grains are rigidly calibrated to ensure a perfectly uniform grain size of either
200. 300 or 400.

5. The chrome gives a very weak co-efficient of friction and the rigidity of the nyion handie is
calculated to permit proper utilisation and yet pliant enough to avoid undue pressures on
highly deficate relays.

Grain size 200. thickness 55/100 mm.. both faces diamonded. For quick cleaning of industrial
retays and switching equipment. etc.

Grain size 300, thickness 55/100mm.. both faces diamonded. For smaller equipments, like
telephone relays. computer relays. etc.

Grain size 400. thickness 25/100 mm.. one face diamonded. For sensitive relays and tiny
contacts. Two close contacts facing each other can be individually cleaned. because only one
tace of the spatula is abrasive.

Sole Distributors for the United Kingdom
SPECIAL PRODUCTS (DISTRIBUTORS) LTD
81 Piccadilly, London W1V OHL. Phone: 01-629 9556

As supplied to the M.O.D., U.K.A.E.A., C.E.G.B. British Rail and other Public Authorities;
also major industrial and ef ic users througl the United Kingdom.

WW—011 FOR FURTHER DETAILS
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T rew esuency il it FREQUENCY
60X or /100X  the ‘nput — —\&: MULTIPLIER
frequency. Thus LF e.g., - _ ;

FX-1

low audio, can be resolved

without counting for ages.

60X range converts Hz to RESOLVE 0.01Hz IN ONLY FOUR
SECONDS OR READ RPM

DIRECTLY.

RPM with any 1 sec. gate
counter. NO WAITING
WORKS WITH ANY FREQUENCY

NO RECIPROCALS METER

ONLY £27.50 oon:”

5‘ JE//-O‘ 1 INSTRUMENTS LTD., 24 Copenhagen Street, LONDON N1. Tel: 01-278 6273

o B WW-—053 FOR FURTHER DETAILS

PROFESSIONAL
TAPE TRANSPORTS

and multi-channel electronics
for studio and industrial use

Contractors to HM. Govt P.O.

REPAIRS

OF ELECTRICAL MEASURING INSTRUMENTS

7-14 DAYS SERVICE
<« MODEL 8 MKV

STOCKISTS
ALSO SUPPLIERS OF GEC
RISSO AND OTHER
MULTI-RANGE TEST SETS

25mm model

WE SPECIALISE IN ASSEMBLIES, AND IN THE

* Tapewidths up to 25mm 1
% Speeds: 3mm/s minimum up to 152cm/s max REPAIR, CALIBRATION AND CONVERSION
. 2 o) & ) et ‘ OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL
Fln_ance % Reel Capacity up to 29cm AND PRECISION GRADE
available % Remote Control Facility |
% Tape Tension Control
% Automatic Interlock against misuse “
% Special models to customer reguirements [ LEDON INSTRUMENTS LTD.
BRENELL ENGINEERING CO LTD GLADSTONE WORKS, GLADSTONE RD,
231°5 Liverpool Road. London N1 1LY. Tel: 01-607 8271 : FOLKESTONE, KENT.
. TEL: (STD) 0303 57555
WW—077 FOR FURTHER DETAILS | WW—092 FOR FURTHER DETAILS

USED THROUGHOUT THE WORLO, SANWA'S EXPERIENCE OF 30 YEARS ENSURES
ACCURACY. RELIABILITY. VERSATILITY. UNSURPASSED TESTER PERFORMANCE

COMES WITH EVERY SANWA
6 Months’ Guarantee Excellent Repan Semvice
‘ o Sk i St
|
= MODEL U50! 56 460E £35.89
A new service from one of the | it  0E i, RS
i EL A1 .
Iargest United Kingdom exporters of U-50DX THESE C;mczsﬂnne SU%EICT'TD AN :xnnlnnntfwu:muls o ux:' tﬂw VAT
- ses extra, avail e for most meters. but not so eparate:
- Please write for illustrated leaflet of these and other specialised Sanwa meters
tubes and semiconductors W so: weonens muxc

QUALITY ELECTRONICS LTD.

AEL - GATWICK HGOUSE - HORLEY - SURREY - RH695U
Telex 87116 - Cabies Aerocon Telex Horley - Telephone Horley 5353

47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. KT11LP
Tel:01-546 4585

WW—107 FOR FURTHER DETAILS WW—013 FOR FURTHER DETAILS
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Now and Forever
Today

With a Quad 33, any pickup can
be properly matched to give

the finest performance

of which that pickup

1s capable (1).

Tomorrow

The Quad 33 pickup input 1s uniquely
placed to meet the needs
of the future (2).

1 (a) Equivalent input noise at the exceedingly

low figure of 0.5 pV. Send postcard for illustrated leaflet to Dept. ww
(b) An input load which is a pure resistance at Acoustical Manufacturing Co. Ltd., Huntingdon PE18 7DB.
all frequencies. 5° 0-20 KHZ. Telephone (0480) 52561

() An input dynamic range of close on 100dB,
30dB better than the finest recordings now

available.

(d) Provision to place the pickup dynamic range :
(60-70dB) in proper relation to the amplifier UAD
range so there need be nocompromise between
overload requirements and low noise.

2 Digital mastertapes for disc cutting and PrOducts Of

further refinement of the pickup cartridge will

lead to lower noise and less distortion, and The Acoustical Manufacturing CO. Ltd.

may-make a major contribution to better

sound in the next decade. The Quad 33 can do for the closest approach to the original sound
fulljusticeto each and all ofthese possibilities. QUAD 1s a Registered Trade Mark

WW--230 FOR FURTHER DETALLS
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METER PROBLEMS?

days’ delivery.

Full Information from:

A very wide range of modern design
instruments is available for 10/14

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD, W.C.1

Phone: 01/837/7937

WW—016 FOR FURTHER DETAILS

for electronic valves (a really comprehensive range), semi-conductors
(a wide variety), integrated circuits. Prices on request.

Teonex offers more than 3,000 devices. They are
compettively pnced and they are superlative in
performance, because the company imposes strict
quality control. Teonex concentrates entirely on export
and now operates in more than sixty countnes, on
Government or private contract. All popular types in

the Teonex range are nearly always available for
immediate delvery.

Write now for technical specifications and prices
to Teonex Limited, 2a Westbourne Grove Mews,
London W11 2RY. England.

Cables: Tosuply London W11. Telex: 262256

Electronic valves, semi-conductors and integrated circuits available only for export.

sounds international

WW—050 FOR FURTHER DETAILS
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Now suitable for
UK., European
and American

voltages...

Minimod, the versatile British range of
encapsulated power supplies first introduced in 1973,
has now been extended to cover European and North
American mains voltages (and is interchangeable with
most American types). Normally available ex-stock,
all units are fully stabilised with fold back current
limiting — the 5V models have over voltage crowbar too!

STANDARD MODELS

Output  Short Circuit % Regulation

Type Output Current Current mA Line and Load

Number Voitage Amps (Typical) {Typical)
PUO1 5% 0.1 0.5 370 0.3
PUO2 5 % 0.1 1.0 770 0.5
PUO3 15-0-15% 0.2 0.10 37 0.1
PUO4 15-0-15* 0.2 0.20 84 0.1
PUOS 12-0-12* 0.2 0.12 45 0.1
PUOG 12-0-12 %2 0.2 0.24 120 0.2
PU11 18-0-18 £ 0.2 .15 50 0.1
PU10 15 *0.2 .10 37 0.1
PU12 12 * 0.2 .10 45 0.1
PU13 18 0.2 .065 23 0.1

—— % SPECIAL DESIGN SERVICE

Input voltage ranges 103 - 126V, 200 - 240V.
210 - 250V. Frequency 50 - 400 Hz all types.

Comprehensive specification given in brochure GT 29b
which is available on request.

Custom built units for applications requiring different
specifications are produced as part of our
standard service. Try us first.

Specialists in Electronic Transformers & Power Supplies.

GARDNERS

TRANSFORMERS LUIMITED

Gardners Transformers Limited, Christchurch, Dorset, BH23 3PN.
Tel. Christchurch 2284 (STD 0201 5 2284) Telex. 41276 GARDNERS XCH

WW—056 FOR FURTHER DETAILS
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é )
And build a valuable dossier on
[ ] ] ] . . .
Circards is a new and comprehensive system,

g launched by Wireless World, to provide professional
engineers and enthusiasts with valuable and
up-to-the-minute data on circuit design. Data not
available from any other single source.

Each Circard is 8” x §” and shows a specific
circuit, a description of the circuit operation;
component values and ranges ; circuit limitations;;
circuit modifications ; tested circuits;
performance data and graphs.
The double-sided format enables the Circard to
be filed in standard boxes for easy reference.
And the plastic wallet provided keeps the cards
well-protected. )
Circard sets come in wallets and cost £1.50
per set. A subscription for 10 consecutive
B sets costs £13.50.
i : Start your personal dossier on circuit design
by completing and returning the coupon below.
Subjects already covered by Circards Fomm—E—E_—_—_—_E_—_—_—_—_E, e m——_—— SEIEEEN
1. Basic active filters. 2. Switching circuits comparators and f To: General Sales Dept., IPC Business Press Ltd., Room 11 i
schmitts. I Dorset House, Stamford Street, London SE1 9L U 1
3. Waveform generators. 4. AC measurements. | )
5. Audio circuits: preamplifiers, mixers, filters and tone I Please send me set no(s) @ £1.50 each [ * :
controis. i .
6. Constant current circuits. 7. Power amplifiers. I T wish to subscribe to set no(s) @ £13.50 []* i
8. Astables. 9. Opto-electronics. i 1
10. Micropower circuits. 11. Basic logic gate circuits. I 1 enclose cheque/money order for £ i
12. Wideband amplifiers. 13. Alarm circuits. 1+ : ble to IPC . P
14, Digital counters, 15. Pulse modulatoss, i Tick as required/Cheques to be made payable to Business Press Ltd. 1
16. Current differencing amplifiers—signal processing. NAME . . o o o oo ]
17. Current differencing amplifiers—signal generation. PRNERE e 1
18. Current differencing amplifiers—measurement and I I
detection. 19. Monostable circuits. 20. Transistor pairs. ]
21. Voltage to frequency converters. 1 Address. . . . . . e e e |
Subjects planned for immediate future 1 |
Multipliers and dividers, Code converters, DC amplifiers i
and choppers, Amplitude modulation and detection, I
Transistor arrays. ) i Company registered in England. Registered address, Dorset House, i
| Stamford Street, SE1 9L U England. Registered Number 677128 7
x-———_-—-—-——------------'
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““Worldwide
Market is
our aim,’’ says |
Vitavox MD . ..

Reporting that the 1975 expost
order book of Vitavox Limited was
the biggest in their 44-year history,
the Company's Managing Director,
Mr. Neil Young, said: “The expansion
and strength of our export pro-
gramme has always been a top
priority with us. In today's industrial
and economic climate this priority
is more vital than ever”

Getting his priorities right has
always been a first essential with
Neil Young. On leaving schcol, where
he studied modern languages, he
joined the Royal Electrical and
Mechanical Engineers: "To see if |
had any technical ability”. From here
he went to English Electric, carrying
out research work on technical
literature with their Technical Pub-
lications Department. He moved on to
the EWS Technivision Publications
Division and then to Elliott Aviation,
in both cases working on technical

literature  for  the

instruction
Services.

In 1962, at the age of 25, Neil
Young joined Vitavox, the firm his
father founded in 1931. He then
became an Assaciate of the Institu-
tion of Works Management. Seven
years later, after a period during
which, among other projects, he and
his brother David helped to develop
the costing and production controi
systems of the Company, he
succeeded his father, the late Mr.
Len Young, as Managing Director;
Mr. Young senior becoming Chairman
of the Company, the post he heid
until his death in 1974,

**My policy has heen to streamline
production wherever possible, to
continue to up-date production and,
of course, to develop our export
markets—all policies very much
in tune with my father’s beliefs.”

With a turnover 100 times that
of the Company's founding year, a
home market as healthy as that for
overseas and with the export market
currently covering 34 countries
across the world, Vitavox today is
living proof that Neil Young's
priorities are spot on.

VITAVOX

\
Westmoreland Road
London NW9 9RJ
Telephone: 01-204 4234

"] MADE IT MYSELF"

Imagine the thrill youw'll feel ! Imagine how impressed >
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building lIour
own modern transistor radi

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn~—and pave the way to a new,
better-paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating technatron
course, you learn by building!

You build a modern transistor radio . . . a burglar alarm. You
learn radio and electronics by doing actual projects you enjoy
—making things with your own hands that you'll be proud to
own! No wonder it's so fast and easy to learn this way.
Because learning becomes a hobby! And what a profitable
hobby. Because opportunities in the field of radio and elec-
tronics are growing faster than they can find people to fill the

Switching problems?
Rely on Zettler.

Our product range W
comprises:

Low profile (flatform) -
Timing * Miniature - Low
contact capacity - Herme-
tically sealed - Stepping -
Mains switching - Latching -
Contact stacks - Solenoids

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

impulse Latching Relay
AZ 340

Make contacts:

Resistive load: 10A/240V AC.
Lamp load: 8 A/240V AC.
Compensated fluorescent tubes:
3.7 A/240V AC.

Break contacts:

Resistive foad: 8 A/240 V AC.
Lamp load: 5 A/240 V AC.
Compensated fluorescent tubes:
3.7A/240V AC,

J

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

ZETTLER

UK Division
Equitable House, Lyon Road
Harrow, Middx. HA1 2DU, Tel. (01) 8636329
A member of the worldwide ZETTLER electrical engineering group, est. 1877

WW--205 FOR FURTHER DETAILS

jobs!

No soldering—yet you
learn faster than you
ever dreamed possible.

Yes! Faster than you can imagine,
you pick up the technical know-
how you need. Specially prepared
step-by-step lessons show you
how to: read circuits—assemble
components—build - things—experi-
ment. You enjoy every minute of it!
You get everything you need,
tools, components. Even a versatile
multimeter that we teach you how
to use. All included in the course
AT NO EXTRA CHARGE! And this
is a course anyone can afford. You
can even pay for it by easy instal-
ments,

So fast, so easy,
this personalised course
will teach you even if
you don’t know a thing
today!
No matter how little you know

now, no matter what your back-
ground or education, we'll teach

you. Step by step, in simple easy-

POST
TODAY FOR
FREE BOOK

To: BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
Aldermaston College, Dept CWWO02, Reading RG7 4PF
Yes. I'd like to know more about your course. Please send

me free details—plus your big, 76-page book that tells
about all your courses.

to-understand language,
up the
electronics.
You become a man who makes
things, not just another of the
millions who don't understand.
And you could pave the way to a
great new career. to add to the
thritt and pride you receive when
you look at what you have
achieved. Within weeks you could
hold in your hand your own
transistor radio. And after the
course you can go on to acquire
high-powered technical qualifica-
tions, because our famous courses
go right up to City & Guilds
levels.

you pick
secrets of radio and

Send now for FREE
76-page book—see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll en-
joy for years. Send the coupon

now. There's no obligation.

CWW02

HOME OF BRITISH INSTITUTE OF ENGIHEEHING TEEHHOLOG"l’
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I.L.P « (Electronics) Ltd

SHEER SIMPLICITY!

Tape o.p BASS
Tuner __~_.
Gram ___ |
Tape ___ !
E Half HYS(/// Hatf HY5
-
: TREBLE
: BALANCE
v VOLUME
/
Stereo.Mono switch
-¥ +¥
—
v Psusa |
]
z — ¢

Mono electrical circuit diagram with interconnections for stereo shown

The HYS is a complete mono hybrid

preamplifier, ideally suited for both
mono and stereo applications. Internally
the device consists of two high quality
amplifiers —the first contains frequency
equalisation and gain correction, while
the second caters for tone contro!l and
balance.

TECHNICAL SPECIFICATION

Inputs

Magnetic Pick-up 3mV.RIAA
Ceramic Pick-up 30mv
Microphone 10mv
Tuner 100mvVv
Auxillary 3-100mv
Input impedance 47k at 1kHz
Outputs
Tape

100 mv

Main output Odb (0.775 volts RMS)
Active Tone Controls

Treble £12db at 10kHz

Bass +12db at.100H2z
Distortion 0.05% at 1kHz
Signal/Noise Ratio 68db
Overload Capability 40db on most

sensitive input

Supply Voltage +16— 25 volts.

PRICE £4.50 + 0.36 V.A.T. P & P free.

TWO YEARS

|.L.P. Electronics Ltd,
Crossland House,
Nackington, Canterbury,
Kent CT4 7AD

Tel (0227) 63218

The HY S50 is a complete solid state hybrid
Hi-Fiamplifier incorporating its own high
conductivity heatsink hermetically sealed
in bitack epoxy resin. Only five connec
tions are provided: Input, output, power
lines and earth.

TECHNICAL SPECIFICATION

Output Power 25 watts RMS into 82

Load Impedance 4—16§1

Input Sensitivity Odb (0.775 volts RMS)

Input Impedance 47k2

Distortion t ess than 0.1% at 25 watts
ey ©J0e% 210-240 volts

Signal/Noise Ratio Better than 75db

Frequency Response 10Hz —50kHz ! 3db Size L.70. 0.90. H.60'mm.

Supply Voitage ! 25 volts PRICE £6.00 + 0.48V.A.T. P & P free.
Size 105 x50 x 25 mm.

The PSUSO0 incorporated a specially designed
transformer and can be used for either mono or
stereo systems.

TECHNICAL SPECIFICATIONS
Output voltage 50 volts {25-0-25)

Input voltage

PRICE £6.98 + 0.48V.AT.P & P free.

GUARANTEE ON ALL OUR PRODUCTS

Please Supply
Total Purchase Price
| Enclose Cheque [0 Postal Orders 0 Money Order O

Please debit my Access account [0 Barclay card account O
Account number
Name & Address

Signature

w

WW-—086 FOR FURTHER DETAILS
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Q: HOW CAN YOU MEASURE FREQUENGIES 7, 180 MHz
' WITH A STANDARD 20 MHz DFM?
A: BY USING A ‘CATRONIGS’ PRESGALER!

COMPLETELY AUTOMATIC IN OPERATION, this exclusive unit enables you to measure frequencies between | MHz and approx.
180 MHz without any range switching, input level control adjustment or other operation. The signal is connected to the input socket on the
Prescaler and the —10 output is connected to a standard DFM capable of measuring up to {8 MHz.

for-“sccuracy. and. reliasiity. Buticin mame  IRICE Ty 21s0 avaliable froms 5 digit 40 Mz models co
PSU or will operate on battery supply for ONLY +4°P P.P. 7 digit 180 MHz models—write for details.

portable use. Delivery: generally from stock.
CATRONICS LTD. Dept. 504, 20 THORNTON CRESCENT, OLD COULSDON, SURREY CR3 1LH (Tel: Downland 51413)

WW—236 FOR FURTHER INFORMATION

Phoenix | | [FREQUENCYCOUNTERS

. HIGH PERFORMANCE REASONABLY
Electronics PRICED ELECTRONIC INSTRUMENTS

(Solent) Ltd :

139-141 Havant Road,
Drayton, Portsmouth, Hants PO6 2AA

A C$ ELECTAONIES
100 Vs COUNTER - TIER TYPE 2014

| 6324389 |

You already know us—get to know us better!

Our catalogue is now only 20p—returnable on your first
order.

Our prices on a wide range of semiconductors, i.cs and
passive components include VAT, and, despite rising .
postal costs, carriage is only 20p, too!

— TYPE 801
300M Hz 8 Digits 10mV Sensitivity

e a 8
THIS MONTH'S BARGAIN OFFER Stability 3 parts in 10 "Crystal Oven.
The Emihus GEMINI 1 POCKET CALCULATOR
with the expensive specification—five function Two tone blue case 124" x 8” x 3%"£285
operation—percentage key—automatic constant
—full floating or fixed decimal point—8 digit 301M 32MHz 5 Digit £75 | 401 32MHz 6 Digit £115
display—carrying case—overflow/error indicator. 501 32MH:z 8 Digit £170 | 701 50MHz 8 Digit £180
Our ultra-low price of £14.95 even includes 701 80MHz 8 Digit £190 |801M 300MHz 8 Digit £285
batteries! 901M 520MHZ 8 Digit £370 [Memory versions available if not
Start/Stop versions plus £12 suffixed M £25 extra
101 1MHz 100KHz 10KHz Crystal Standard £80
Please send your catalogue—now! s e 2
Supplied to and acclaimed by professional engineers for a decade
NAME e e NN S hONIES
AdAress ..o

NATIONAL WORKS. BATH ROAD.,
HOUNSLOW, MIDDX. TW4 7EE
Telephone: 01-572 0933/4

WWw-—207 FOR FURTHER DETAILS

AF OSCILLATOR
DISTORTION METER

SQ10 Sine/Square D10 Distortion Meter
Oscillator

W 10Hz-1MHz B 0:-1%-10% THD

W 10V p-p from 50Q B 10Hz-100kHz

B sine distortion 0-1% B 0-05% intrinsic

B square risetime 100ns distortion

low cost high performance INTERLAB instruments
Sine/Square Oscillator Distortion Meter made in England by

LYONS INSTRUMENTS

Full information on the SQ10 and D10, and on LI's fine range Hoddesdon Herts EN11 9DX
of pulse generators availabie on request. Telephone 67161 Telex 22724

_.____J A Claude Lyans Company

WW-—229 FOR FURTHER DETAILS
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We enjoy solving other people’s problems!

Jasmin take a slightly different approach to their customers and they are proud
of the rapport they attain with them. Research and development staff are
always available to offer advice on technical issues. This in turn means that Jasmin
are able to offer a unique service if you have problems in the following spheres

® Complex automatic text and evaluation apparatus. ®Digitalized video
and Ceefax/Oracle display equipment. ®Mini computer orientated systems.
@Specialist contract engineering.

ELECTRONICS LIMITED
BOSTON HOUSE, ABBEY PARK ROAD, LEICESTER LE4 5AN

TELEPHONE: 0533-58128/9 TELEX: 341581
ARISTOCRATS IN CONTROL ~

WW-—144 FOR FURTHER DETAILS
|

Generates a single minus pulse
of 02=0-05millisecond.

overseas and home enquiries invited [l BE N pulse generator

For use in
detecting TTL,
OTL fip-fiop
and other pulse
circuits

«+£14-00

including pp + VAT
Discounts for quantity

RED & GREEN-LED APPLIED LOGIC LEVEL INDICATOR
¥ Wrong polarity & overload protectors provided
% Detection of the peakvalue of input waveform
¥ Open circuit or faulty IC can be detected

¥ Al logic levels are visible at a glance
% Unique high/low level probe

Nagra Il

Series Machines Fully
Overhauled
by Factory Trained
Personnel. ASSOCIATES LIMITED

Guaranteed \ 52 Silver Street, Stansted, Essex. Tel: (0279) 814929. Telex: 81675 Jaylamsz
for six months. : ‘ WW-—020 FOR FURTHER DETAILS

J ES AUDIO INSTRUMENTATION

lllustrated the Si 451
Millivoltmeter — pk-pk
or RMS calibration with
variable control for rela-
tive measurements. 40
calibrated ranges £42.50

81452. £3500 Si 453. ..... REEPEES f '50.00

Please apply to the exclusive UK agents :

'NAGRA [{¥=1T%=I{ ‘

Distortion Measuring Unit. Low distortion Oscillator.
Hayden Laboratories Ltd. 15 Hz — 20 KHz —.01% Sine — Square — RIAA
Hayden House, 17 Chesham Road, J.E. SUGDEN & CO., LTD. Tel. Cleckheaton (09762) 2501
A tor ( : _ .E. L LTD.Tel.
WL, EshE, RlP 8 Hew TElephenes (1E0tk) el CARR STREET, CLECKHEATON, W. YORKS BD19 5LA

WW—042 FOR FURTHER DETAILS
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1 ATTENUATORS

2 VA TERMINATIONS
IMPEDANCE
TRANSFORMERS

MANUFACTURED BY ELCOM SYSTEMS INC.

FAST DELIVERIES
FROM

aS pen electronics limited

18a HIGH ST NORTHWOOD MIDDX HA6 1BN
TELEPHONE NORTHWOOD 27688

LOW COST

Naim audio
the preamplifier

BE FAIR TO YOUR MUSIC
Reproduction of sound and its acceptability is dependent
on a combination of physical parameters not yet fully

explored. We believe that only a compatible combination
of specifications will enable a system to reproduce music.
We have taken care that the
NAC 12 and NAP 160 pre
and power amplifier will
do so faithfully, while
accepting the output
of any pickup
cartridge and

driving any
loudspeaker.

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

WW-—220 FOR FURTHER DETAILS

a.

NEW? the

decon-dalo
33PC
Quick
~Dri
etch

-resist
marker

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

A fine-tipped marking pen charged
with free-flowing etch-resist ink —
new formulation QUICK-DRI ink

is ready for etching in just two
minutes!

Simply draw the desired circuit
onto copper laminated board —
etch — clean.

The circuit is ready to use

39
B
oo | 8

NO MESS— NO MASKING

A perfect circuit every time !

Still only £1.00 for one-off, £4.00 for six, £8.00 for twelve
VAT and post extra. Available now in every country
in Europe.

Decon Laboratories Ltd., Elien Street,
Portslade, Brighton BN4 1EQ Phone: 0273 414371

Please send me further details on the 33 PC Quick-Dri

Name e

Address .

Post to: DECON LABORATORIES LTD.
FREEPOST

PORTSLADE,BRIGHTON ENGLAND
(No Stamp Needed) Phone 0273 414371
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S-2020TA STEREO TUNER/AMPLIFIER KIT

| NEW PRODUCT |

— SOLID
¥ @
A high-quality push-button FM Varicap B, 9.9, TIAsTE - MAHOCANY
Stereo Tuner combined with a 20W rom.s. S : = '

per channel Stereo Amplifier.
Brief Spec. Amplifier: Low field Toroidal transformer, Mag. input, Tape In/Out facility (for noise reduction unit, etc), THD less
than 0.1% at 20W into 8 ohms. All sockets, fuses, etc, are PC mounted for ease of assembly. Tuner section: uses Mullard
LP1186 module requiring no RF alignment, ceramic IF, INTERSTATION MUTE, and phase-locked IC stereo decoder. LED
tuning and stereo indicators. Tuning range 88—104MHz. 30dB mono S/N @ 1.8pV.THD typ. 0.4%.

PRICE: £47.95+99p p&p+ VAT.
NELSON-JONES STEREO FM

TUNER
A very high performance tuner with Brief Spec. Tuning range 88—104MHz. 20dB mono quieting @ 0.75pV. Image
dual gate MOSFET RF and Mixer rejection—70dB. IF rejection—85dB. THD typically 0.4%.
front end, triple gang varicap IC stabilized PSU and LED tuning indicators. Push-button tuning and AFC
tuning, and dual ceramic filter/dual unit. Choice of either mono or stereo with a choice of stereo decoders.

IC IF amp. ‘
PRICE: Mono £25.46 + 85p p&p+ VAT;
With Portus-Haywood Decoder £31.96 + 85p p&p+ VAT;
With ICPL Decoder £29.73+ 85p p&p+ VAT.

[ NEW PRODUCT |
S-2020A AMPLIFIER KIT

Developed in our laboratories from the highly successful ‘‘TEXAN’
design. PC mounting potentiometers, switches, sockets and fuses
are used for ease of assembly and to minimize wiring.

Typ. Spec. 20+ 20W r.m.s. into 8-ohm load at less than 0.19% THD. Mag. PU input S/N 60dB. Radio input S/N 72dB. Head-
phone output. Tape In/Out facility (for noise reduction unit, etc). Toroidal mains transformer.

PRICE: £29.95+ 99p p&p+ VAT.
STEREO MODULE TUNER

A low-cost Stereo Tuner based on the Mullard LP1186 RF module
G requiring no alignment. The IF comprises a ceramic filter and high-
performance IC. Variable INTERSTATION MUTE. PLL stereo decoder IC.

Typ. Spec. Sens. 30dB S/N mono @ 1.8uV. Tuning range 88—104MHz. LED sig. strength indicator. LED Stereo indicator.
THD typically 0.4%.

PRICE: Stereo £26.32+ 85p p&p+ VAT. Mono £22.404 85p p&p+ VAT.

ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES, NUTS AND BOLTS,
KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND COMPREHENSIVE INSTRUCTIONS.

SUB ASSEMBLIES
BASIC NELSON-JONES TUNER

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

PRICE: £12.88+ 25p p&p+ VAT.
BASIC MODULE TUNER
Supplied as a printed circuit board with all components and screened Mullard LP1186, to build a mono or stereo tuner module.
Performance spec as above for Stereo Module Tuner complete kit.
PRICE: Mono £11.11 + 25p p&p+ VAT; Stereo £13.89+ 25p p&p+ VAT.
PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODER .
Mk II version of this design (WW Sept. 1970). The lowest distortion phase-locked stereo decoder kit available (Typ.
0.05% @ N-J Tuner O/P level). Separation 40dB up to 15KHz.
Complete kit comprises PCB and all components, inc. stereo LED.
PRICE: £7.68+ 25p p&p+ VAT.

>

PHASE-LOCKED IC DECODER

Integrated circuit phase-locked stereo decoder based on the MC1310. THD typically 0.3%. Separation 40dB @ 1KHz. B s
PRICE: £4.27 + 20p p&p+ VAT. s o 2

PUSH-BUTTON UNIT

tuning. There are approx. 40 turns on each button and there are six separate moving pointers. An AFC disable switch is
incorporated with each button. The unit is finished in black with red pointers.
PRICE: £3.00 + 20p p&p+ VAT.

Please send SAE for complete lists and specifications.
G MTE Portwood Industrial Estate, Church Gresley, Burton-on-Trent, Staffs, DE11 9PT.
INTEGREX LI D, Tel. Swadiincote (0283 87)'5432. Telex 377106.

The six-position push-button unit used in our tuners and tuner/amp. Each track has the required diode law for stability of *

WW—203 FOR FURTHER DETAILS
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Ly
-

sound equipment

2 Grampian

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

X209

WW—234 FOR FURTHER DETAILS

PETITE PRECISION!

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

AVAILABLE IN KIT FORM OR SEPARATES
Diameter
33mm
Weight
160g
Length
125mm
Torque
105cmg
RPM
approx 3000
at 12V DC
Power
9/14v DC
Batteries

or AC/DC
transformer

PRECISION EXAMPLE OF FRENCH ENGINEERING

A s

QUARTZ
GRYSTALS ¥\ 31 B

~HAST!

' AEL GATwiCcK HOUSE, HORLEY, SURREY, ENGLAND
Tel: Horley (02934) 5353 -
Telex: 87116 (Aerocon Horley) - Cables: Aerocon Telex Horley

WW—026 FOR FURTHER DETAILS

STEREO IC DECODER

HIGH PERFORMANCE PHASE LOCKED LOOP
(as In ‘"W.W.’ July ‘72)

MOTOROLA MC1310P EX STOCK DELIVERY
SPECIFICATION

Now in use by the following:
GPO, BBC, Atomic Energy
Authority. British Nuclear Fuels.
Weekend TV, Ministry of Defence,

Separation : 40dB 50Hz-15kHz. Distortion: 0-3% 2 o
I/P lgvel: 560mV rms | O/P level: 485mV rms per channel. Hospitals, Opticians, etc.
Input impedance : 50k{2. Power requirements : 8-16V at 16mA
Will drive up to 75mA stereo ‘on’ lamp or LED.
KIT COMPRISES FIBREGLASS PCB ONLY WHY PAY
{Roller tinned), Resistors, 1.C.. Capacitors, . MORE?
Preset Potm. & Comprehensive Instructions £3 98 post free. UK DISTRIBL 1 OR
LIGHT EMITTING DIODE RED 29p
Suitable as stereo ‘on’ indicator for above GREEN 59 PRECISION PETITE LTD

(Les Applications Rationnelles Paris)

119A HIGH STREET, TEDDINGTON,

MIDDX, UK.
TEL. 01-977 0878

MC1310P only £3-15 plus p.p. 6p

NOTE
As the supplier of the first MC1310P decoder kit, of which we have sold literally thousands,
our customers can benefit from our wide experlence.

V.A.T.
Please add V.A.T. at 8% to all prices

FI-COMP ELECTRONICS : SAE for leaflets, price list and order form
PORTWOOD IND. EST., CHURCH GRESLEY, BURTON ON TRENT, STAFFS.
DE11 9PT
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Eliminate
TV receiver
distortion with
Celestion TELEFI/

TELEFI

At last you can enjoy TV entertain-

ment with the added pleasure of true

Hi-Fi sound. Telefi is a unique electronic invention which
picks up VHF from the TV and relays this through your own
Hi-Fi equipment. Telefi ensures crisp, full-range, distortion-
free reproduction of music and speech providing an improve-
ment over ordinary TV sound which will amaze you. Telefi
is safe and requires no permanent connection to the TV set.
Telefi is indispensable to the TV viewer who requires
Hi-Fi TV sound.

“As selected for The Design Centre, London",

LOUDSPEAKERS

Celestion Loudspeakers are
engineered to the highest
standard and provide super-
lative sound reproduction.
The cut-away illustration |
shows the high, mid and
bass speakers used in the
Ditton 44 Monitor, one of |§#i
the most popular loud- |
speakers available to the
discerning listener.

A range of modeils is avail-
able to suit your personal
requirements, Celestion
Hi-Fi Loudspeakers carry a
five-year guarantee.

The Hadleigh loudspeaker, was
specially created to meet a public
demand for a high quality speaker
of compact proportions. Not a
difficuit task for Celestion who
produce the most popular bookshelf
speaker ever (Ditton 15) ~ but we
set out not only to produce an
immaculate loudspeaker with a
sparkling performance, but to do so
at a budget price. For the enthusiast
seeking a really excellent Hi-Fi
system at reasonable outlay we
recommend without hesitation the
Hadleigh.

Celestionm

Loudspeakers for the Perfectionist
DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP.

WW-—059 FOR FURTHER DETAILS
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for amplifiers, mixers
tape recorders

Checks ... frequency response
signal/noise ratio
distortion
cross-talk
wow & flutter
drift
erasure
sensitivity
output power
gain

.In one compact unit.

Auxiliary Unit provides extra
facilities for Studio testing,

Send for leaflet RTS2

Ferrograph Company Limited Auriema House 442 Bath Road
Cippenham Slough Buckinghamshire SL16BB
Telephone: Burnham (062 86)62511 Telex: 847297

FERROGRA PH

A member of the Wilmot Breeden group

WW—09%4 FOR FURTHER DETAILS
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% Easiest and quickest way of punch-
ing holes in sheet metal (up to
1.625mm}

Simple operation % 100% British
Burr-free holes—no jagged edges
57 Metric and Linear sizes.

Lists obtainable from us

Q

‘Llhnmlw

LIETTH
Used by all Government services— Atomic, Military. Naval, Air.
G.P.0O. and Ministry of Works: Radio, Motor. and Industrial manu-
facturers, Plumbing and Sheet Metal Trades, Garages. etc.
Available from alt leading factors.

“"Q-MAX"(ELECTRONICS)LTD

44 PENTON STREET-LONDON N19QA Tel 01278 2500
WW—235 FOR FURTHER DETAILS

INDUSTRIAL PRICES FOR THE HOBBYIST .-,
ALL ‘BIG NAME' BRANDED GOODS

SAME DAY SERVICE

MONEY BACK GUARANTEE

a3l

LINEAR 1/C'S DIODES ZENER DIODES
& P BZY88  400mW
708C 0.24 | INGOO1 4 Voltages  3.3y—30v
710C 0.24 | INGOO2 4
741C (8P In Minidip) 0.20 | IN4003 & 6p
CA3046 0.50 | IN40O0D4 5
LM309K 1.25 | IN40OOS 6 AUDIO 1/C’'S
COS/MOS IN4006 6 ¢
CD4001 0.24 |IN914 2 TAAG61B 1.0
CD4009% 0.40 | 0A47 4 CA3089E 15
CD4011 0.20 {OA200 6 CA3090Q 30
CD4012 0.20 |IN4148 15 CA3028 1.0
CD4018 1.50 CA3048 20
CD4029 1.50
TRANSISTORS
£ £ £
BC107 0.07 BFY50 0.14 2NG696 0.1§
BC108 007 BFY51 0.12 2N697 0.20
BC108 Q.07 BFY52 0.15 2N706 0.10
BCY70 0.09 BFY90 0.60 2N930 0.18
BCY71 0.09 BSYS5A  0.10 2N1302 0.16
BCY72 @.09 C426 0.28 2N1303 0.12
BFX29 @.16 40360 0.40 2N1304 0.20
BFX84 0.16 40361 0.40 2N1308 0.20 }w’
BFX85 G186 40362 0.40 2N2160 0.50
BFX86 0.16 40669 0.80 2NZ68486 0.40
BFX87 016 40873 0.50 2N3053 0.15 .
BFX88 0.16 40602 0.40 2N3054 0.40
BC237 0.08 2N3055 0.40

o -

TERMS: CWO—10p POST & PACKING—ADD.8% VAT

ROWNSGEM LTD.

Rosebank Parade, Plough Road, Yateley, Camberley, Surrey.
Phone No. 0252 871388

o

THE PROFESSIONAL ORGANISATION FOR THE ‘HOBBYIST

~

TR ANSISTO Rs Type Price (£)1Type Price(£) Type Price (£}|Type Price(£)|Type Price (£}
B0i2s  AMIBEIE  aS|SINE  esriam o iname om
Type Price(£)\Ts - F. o-35|c111 -58| 2T X o-17{2N3818
e R Dee Srieo B0z es0lBrsar @ 3|SRSTMD eT3|Praces o17|inaee
AC117  024|B8C125  ¢22|BD130Y 1-42(BF458  -88[CRS3/40 0-93/ZTX504 0-42[2N
0-25|BC128  o-26|BD131  #-45[BF4s0 63|D4ONT  0-451ZTX602 0-24(2N3866
025 0-45/BD132  0:50( BF596 0|E1222  ©:55[2Ns25  0-88[2N38T7
028 o-20[BD135  0-48(BFs07 S|ES024  0-20[2N69s  0-23(2N3904
020 0-1p/B0138  0-48{BFR39 4(MEGO01  0-16|2N697 0152
027 O40|BFR41  0-30[ME6CO2  #-17[oN706 @12
019 0-58|BFRE1  0-30|MEB001  O-18(2N706A  &-1S
0-28(B OSS[BFR79  0-24(MJE340 0-88[oN708 @3S
020 0-621BFT43  OSSIMJE341 OT2(oNT44  0-39)
o258 219|BFW10  0-S5(MJE370 0-85(2N914  0-19)2
o27 073 0-58|MJE ¢35(2No18 020
021 007 1-70|MJES2T  0-05[2N918  8-42|
0258 56 1-38|MJE2955 1-20|2N030 035
o2/ (& O-19|MJE3000 185[2N1304 @21
025/ 78 20| MJE30SS & 74|2N1305  0-21
28 *76|g; 0-28|MMT21  0-78/2N1306  &-31
o3 145 2:25|MPF102  0-48[2N1307 @22
032 2:55 0-39) 47 020
25 38 035 50|2 036
H 1-79) 25 21 034
50 "9 29 o8 045
52 20 0:26|MPSU06 0-78|2N1890 645
51 045 -28| USS 128|2N1893  0-40|2N4sT1
50 055 4 US6 1-26[9N2102  0-51|2N4902
49| 025 O-HDN2217  0-3812N5042
o 28 S-F[oN2218  ¢-88(oN5060
35 025 ¢59(2n2219  0-50|5N5089
.28 [ ed 5 64 5N2221A  0-41{2N5064
25| 25 23 055|5N2222A  0-58(2N5087
.20 27 23 € 25/5N2369A 8-42(5N5004
.50 *22 032 0 32ioN2401  6-88(2N5206
.32 445 042 8 12oN24gd  0-412NS208
28| 0-45) o3 032,No570  0-18[2N5322
.28 ¢4 79 O3ToN2646  0-53|oN5449
-25|B e285 79 O51(rNoT12  092[5N5457
-25(8: 25 190 0 25loN2g0¢  8-22|5Ns458
-35 30 1-70 0-53laN2904A §-281oNS404
-35 " 1-99(0C810  5TIoNog0s 8- 72(oN5496
-48 "3 068/0C130 0 ThioN2005A 0-73|2Ng027
g 38 0-47(0C140 O BBlyN2g26G  8-13[5N6178
-33 048(0C170  8:23{uNogosY  8-12|5N6180
44 04710C171 O MoN20260  0-12(0SCEa3A
44 38/0CP71  ®EloN3019  0-75[9SC1172Y 2
2|g JJON188  24%ippns;  0-2113N140
20|85 %20 9(ON 085 ipnaens 05540080
0-13|ggx76 S|ORP12  ®53lapanse  0-68/ 40327
¢-15|8SX82 B 2#55N3133  0-54140361
o-15|BSY19 108 2-8515N3134  0-88(40382
o17lgSY41 022 TAGI00 1545 $-32(40429
020|BSYS2  045(TIC44 OB  1-10)40439
023,85y54  OSO(TIC48  &Miapnmsi  020)AC128/
7 o35 gSyse 098 eiliapaizd 048 ACI7S
T -35gsYss  ¢-15|T| 0 a1A 023 AC141K/
¢35 1-08/BSY78 048 [4 3 13 AC142K
[ *13igSyel  &-20 o15[AcC187/
12 o20|pT108 1M ¢ [ SHINE
010 0221116 129 o U C187K/
015 o-18/BU105/02 1-95[T| 1 19
o83 esiuis 328 ¢ ¢ 13]AC188K
*22 045|8U126  290|T I3 2-38{ AC193K/
1-10) 0-45{BU204 1:90 (4 ¢ 72| AC194K
158 .e48lBu205 190 1 1180 nie1y
o198 o8|Buz07 300 N3TTT 17810
022 o93|BU20e 318 72 1-08
It o70/8U206 255 aTTs  2:99|BC142)
2-42, -T9(BUY77  250[ZTX310 6-18{2N3790  4-13{BC143

Type Price (£}
AA113

T R P e T Y A E T £

ecccsccsesscscacesacoan
a2
“

9220000000000 0
Lt 2 et TR TR

1w
3-3-100V  ot8

THYRISTORS, TRIACS AND TRIACS
WITH TRIGGER

IFVRM: 50V

3A ———
1A 26/—]—
6A 29)—/—
8A 32jom/m
10A  36/—/—
16A =

42/60/63
—/82/90

200V 400V 600V
—[34/36 —(50/52 —/66[70
38/—/— | 60/—/— 75/—/—
42/56/58 | 68/80/84 80/100/105
47/64/61 | 75/92/97 90/114/120
51/74/78 | 84/104/109 | 100/128/13
—/88/95 | —[132/140 ] —/175/185

Notes: All prices are in pence per unit. First price in each group is
thyristor, second is triac, third is triac with trigger. Encapsulation
depends on current rating and device type. Connection data supplied
with each device. Quantity enquiries welcomed.

INTEGRATED
CIRCUITS
;yAp;Prlce (£)
Tanswos 1
413
TAAT00 418
TAAB4LD 2
TAAMiA._

Type Price (£}
CA3045 1°'@8
CA3046 070
CA3065 190
MC1307P 1-19
MC1310P 2-94
MC1327PQ
10

MC1330P 076
MCI1351P 075
MC1352P @-82
MC1358PQ -

MC1496L

SN76003N 2

-~
~

TAASS0 @55
TAAST0 292

THIS MONTH'S SPECIAL OFFERS:

100+ 1000+
IN400 ¢ 2.8 2.3
IN4002 2.9 2.4
IN4003 3.2 2.7
IN4004 38 3.3
IN4005 4.4 3.7
IN4006 4.8 4.2
IN4007 6.0 5.0

All prices in pence and per unit.

(2
-
~

PLEASE ADD 8% FOR V.A.T.
P.&P.: U.K. £0-08 PER ORDER
OVERSEAS AIR MAIL: AT COST

All items advertised ex-stock on
magazine copy date. All prices subject
to- availability. Our new catalogue is
now available at 30p (refundable).

EAST
GCORNWALL
COMPONENTS

CALLINGTON,
CORNWALL, PLI7 8PZ

Telephone: Stoke
(0s’ 439, Telex: 43457 A/B
MERCURY CALGTON.
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ESSEX TEL: (0799) 22876
TELEX: 817201

P.B. ELECTyRONICS LTD.

57 HIGH STREET, SAFFRON WALDEN,

SCOTLAND

62 LARGO ROAD, ST. ANDREWS, FIFE,
SCOTLAND TEL: ST. ANDREWS 2641
TELEX: 76404

HALF PRICE OFFER FIBRE GLASS CIRCUIT BOARD

l RESIST COATED FIBRE GLASS RESIST COATED PAPER

BOARD 5/64" or 3/32" or 1/8"—1 0z 1/32"—1 0z ] 1/16"—1 0z [ wvie—1o

SIZE Single Sided Double Sided Single Sided "1 bouble Sided : Single Sided Double Sided Tj Single Sided
Positive | Negative Positive | Negative | Posive  Negative | Positive | Negative . Positve | Negative | Positive E Negative 1 Positive [ Negative

75Smmx100mm | 14p | 12p | 15p | 13p | 8p ' sp | 80 | 8 | 16p | 15p | 14p [ 13p  8p | 8p
100mmx 150mm  27p | 24p | 29p ZGpT 15p | 14p  19p | 15p ' 33p | 30p 29 | 26p  15p 1 14p
150mmx 200mm | 53p | 48p | 56p | 51p | 30p 27p  37p | 30p  66p 'Lso;, . 60p  S54p w 30p ‘ 27p

— T | i +

200mm X 250mm 88p 80p 92p 84p 51p 45p 51p ‘£1 10 £100 £1.02  92p | 51p | 45p
250mm x 250mm l£1 10 £1.00 £115 £105 65p | 55p # 80p | 65p [£1 38 \£1 25 £1 30| £115 “esp | 55p
12" x 6" | 8op { 70p | 85p 75pj‘ 55p | 45p | " 65p | 55p | £1.00 90p T£1 10 £1.00 J 55p & asp
12/x12 | £160 | £140 £165 £145 £1.05 85p ?£1-25J£1.os(£1.95;£1-75‘£2.1o;£1-9o £1.05 85p

Prices may be changed without notice.

Extra Discounts 5 sheets 5%, 10 sheets 10%; 20 sheets 20%, 50 sheets and above 30%.
All goods add 8% VAT post and packing 30p. 10 sheets or more free. Hurry limited stocks delivery subject to availability.

P.S. We also specialise in printed circuit board manufacture. Lowest prices, fastest delivery.

WW —19\ FOR FURTHER DETAILS

brenell

PROFESSIONAL
TAPE TRANSPORTS

and multi-channel electronics
for studio and industrial use

Type 19

-0 e
25mm mode!

} = IS

Speeds: 3mm/s minimum up to 152¢cm/s max
2 and 4 speed models

Reel Capacity up to 29cm

Remote Control Facility

Tape Tension Control

Automatic Interlock against misuse

Special models to customer requirements

Finance

oo
*  Tapewidths up to 25mm
*
. *
available %
*
*
*

BRENELL ENGINEERING CO LTD

231-5 Liverpool Road. London N1 1LY. Tel: 01-607 8271
e e s s e S
WW—077 FOR FURTHER DETAILS

e

@IH;@?@B

your own?

WE'VE GOT THEM EX STOCK

DO YOU HAVE THE TIME:
To design, develop & perfect.
To source the components.

To manufacture them. — IS IT REALLY WORTH IT ?

Our modules are tuneable from 100Hz to 20KHz
and need only two external capacitors.

The output frequency stability is 0.1% at 20KHz,
and up to 2V.r.m.s.

1+ 10+ 100+
£4 £350 £2.80each

FOR 24 HR.DESPATCH SEND ORDER TO ADDRESS BELOW

OR PHONE 01-668 7151.
Redlands, Coulsdon, Surrey, CR3 2HT

Guest Distribution

WW-—243 FOR FURTHER DETAILS
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CASED TRANSFORMERS

Housed in smart resin-coated steel cases, with 3-care
pows: codle and outlet socke, fused prmary winding
solation lyru are titted with 3-pin outlet sockets, and
ate avaifable with 110 volt or 240 volt outpul. {Please
state ) Auta types are fitled with 2-pin ftat swlu sockets
up to 500 VA 3-pin sockets trom 750 to 3000 VA
Ses Auto and isolation sections for prices. Plugs extra.

SAFETY ISOLATING

Prim. 120/240V. Sec. 120/240V. Centre Tap with screen

PRICE
VA REF. PRICE Plugs PRICE
{WATTS) No. Cased 2Pin+ 1 Earth Open  Post
£ £ £ X
60 148 835 0.88 437 056
100 150 9.15 088 490 064
200 151 11.45 0.88 8.14 080
250 162 12.90 0.88 980 088
350 153 15.50 0.88 11.88 095
500 154 12.25 088 1362 113
750 155 27.10 1.10 2059 OA
1000 156 3540 1.10 2915 QA
1500 187 42.00 1.10 3337 0A
2000 158 49.75 2 3710 0A
3000 159 73.15 264 5855 O0A

MINIATURE & EQUIPMENT

Primary 240V with Screen
S

VoL MILLIAMPS TYPE PRICE Post
Sec. 1t Se Sec. 1 Sec No. £ £
303 — 200 238 150 025
0-6 0-6 500 500 234 138 025
0-6 0-6 1000 1000 212 180 047
909 — 100 — 13 140 025
0-9 0-9 330 330 235 150 025
0-8-9  0-8-9 500 500 207 193 034
0-8-9 089 1000 1000 208 275 047
15-0-15 — 40— 240 135 025
0-15 0-15 200 200 236 138 025
20-0-20 — [ J— 241 135 025
0-20 0-20 150 150 237 138 025
0-15-20  0-15-20 500 500 205 273 056
0-20 0-20 300 300 14 183 047
0-20 — 3500 No Screen 1116 330 064
20-12-0- — 700 1 2.20 047
12-20 (D.C.)

0-15-20  0-15-20 1000 1000 206 350 056
0-15-27  0-15-27 500 500 203 300 056
0-15-27  0-15-27 1000 1000 204 385 056

12v 24V No. £
03 0-15 242 1,58 034
05 025 111 1.38 034

05 213 1.74 047
1 " 2.30 047
2 18 2.96 0.56
3 70 4.18 0.56
4 108 4.56 064
5 72 5.20 072
6 116 5.51 072
8 17 7.00 080

10 115 1042 0.88

15 187 13.25 1.01

20 232 14.85 DA

30 226 16.83 0A

TRANSFORMERS

a3s

2" AND 4"
30 VOLTS BRIDGE RECTIFIERS N EW I PANEL METERS
PRIMARY 200/240V. .
SECONDARY 12, 15, 20, 24, DNEAMP Price  FOURAMP  Prce 2// 4//
30V. ]5[]([1] F;ALV‘ 025 100PLV. 0.55
AMP Ref. Pri Post LY. 0.25  200P1V. 0.58 SIZE: B0 i SIZE: 1 P
MPS No. r;:ce £ 200P.AV 0.28  400PIV. Q.65 45mm Huru“hm XWId'40m>l(n 82mm Ill?g’:m xw“fi.'!m)r(n
0.5 112 1.90 047 BOOP.LV. 030 600PIV. 0.75 Deep. Deep.
1 79 Z.:I'JJ 056 Movement hl.ﬂ Movement IR
2 3 3 0.56 Bhms Ohms
B in i [SPECIAL OFFER/YY | guems iR fupes U
1 .1 b micro A. 0 micro A. 730
5 51 5.40 072 2 KVA JSOLATORS 0-500 micro A 170 0-500 micro A 200
g 1,13; 9:;‘: ggg Fully impregnated & screened 8:; ,T,: };g &; m ;gg
10 89 9.67 0.95 2 primary windings 110V egch &gg m o g g_—;g m s
50 VOLTS 2 secondary windings 115V each 0-100 ma 05 0-100 mA e
A {2 matching transformers) 0-500 mA 05 0-500 mA 05
SECONDARY 19, 25, 33, 40, 50V. £29.50 plus carr. & VAT CollAME, e g_';:m; e
AMPS  Rel ice Post 0-25 Volt 15 0-25Volt 15K
05 102 258 047 | TWOAMP  Pice SIXAMP  Prce 0-50 Vit 50K 0-50 Volt 50K
! 103 348 0.56 50PLY. 035  50PLY. 065 0-300 Volt 300K 0-300Valt 300K
2 104 5.03 064 100P.LV 040 100PiV. 070 “g” Meter 170 “g" Meter 200
3 105 581 072 | 200piy. 045  200P1V. 0.80 VU Meter 5250 VU Meter 5250
4 106 158 088 | 4p0PIV. 0.50 400PIV 0.90 )
6 107 12.30 095 - \;U M;lersﬂazra comu,hla](e Pwnh ddz(zctors.PMauiﬁsn ’rvide vielgjv'i
8 18 1320 1.13 rice 2" £3.20 Post 10p. Price 4” £4.00 Post 10p. Lamps 6l
10 19 17.02 0A POWER UNIT per sal.
TYPE
CC12-05 ;
60 VOLTS ) C1000 MULTI-METER
PRIMARY 200/240V. B )
SECONDARY 24, 30. 48. 60V. EompactA General  Purpose  Mini  Multimeter
AMPS Ref. Price Post Input Resistance 1000 ohms per volt
05 124 230 056 Ranges:ACVolts ~ 0-15 50 250 1000 Volts
1 128 341 0.56 OCVvolts 0-10 50 250 1000 Voits
2 127 5.09 0.72 OC Current 0-1 mA 0-100 mA
3 125 752 080 B 22"50'60'""5
4 T ize B0 X X 90 mm
5 lig g;’g ggg Complete with: Batteries. Test Prods. Instructions
6 120 11.20 101 Qutput switched 3, 45, 6, 7-5, 9 and 12 Special price £3.30 Post 25p.
15 1'512 :330 119 | Volts at 500 mA D.C. Operates from 240 V ~
.. 0A mains, suitable for Radios, Tape Recnzdevs
12 189 1850 0A Record E,';ave,s oe Se 78 X B0 % 3-WATT CARBON FILM RESISTORS
14:0 cm. Price £3-95. Post 25p. also available § watt at 70°C E 12 range 10Q-1MQ. 5% tol.
above 470KQ 10% tol. at 95p per 100.
AUTO TRANSFORMERS MINIATURE NEONS
PRICE 6mm dia.. 12mm length leads length approx. 20mm. Re-
M)/e( ‘ 'F\i‘zl l(’:gls(;g . g“é;g;in ’3‘;&: P commended ballast resistor 150K ohms for 240 Volt
atts : £ £ £ £ operation. Price: Packet of 10 for 60p. Postage 15p.
Tapped at 115, 220 240Vol|s - — —_— S— - m—
B IR L 020 AN PLEASE ADD 8% FOR VAT
Tapped at 115. 200 220. 240 Volts R —_— —
150 0.20 412 056
200 65 7.114 020 495 0.64
300 66 8.00 020 5.s15 ggg A s P
500 67 10. 020 8.8
750 83 1 085 u;.s% ??g i —— [] LTD
1000 84 17.27 0.85 13.6 .
1500 93 2187 05 logl 04 DEPT WW5, SIMMDNDS ROAD, WINCHEAP,
3N 50 .
006 B dw 2% B oa CANTERBURY, KENT. Tel: (0227) 52436

Problem.

Where to obtain devices for push-pull audio
power amplifiers which give good linearity and
don’t blow up on the slightest overload.

M-OV audio beam

tetrodes. A pair of KT66s
will give up to 50W and a
pair of KT&8s will give
up to 100W.
And M-OV audio triodes,
too:a pair of DA42s gives &
up to 200\ and a pair of A
DA 100s gives up to 300W.

SN

EEVand M-OV ’

know how.

THE M-O VALVE CO LTD, Hammersmith, London. England Wé 7PE
Tel: 01-603 3431 Telex: 23435 Grams: Thermionic London S GC
WW-—134 FOR FURTHER DETAILS

when reliability
and quality count

Suppliers of Television Valves, Picture Tubes,
Industrial and Transmitting Tubes to the
Electronic Industry.

Enquiries from
Agents and Importers welcome.

EDICRON LIMITED

Redan House, 1 Redan Place, London W2 4SA
Telephone: 01-727 0091/2 Telex: 265531
Cables: Edicron London W2

WW——[08 FOR FURTHER DETAILS
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TeLecuPMENT
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Oscilloscope D61 "%ﬁ‘"

-+
-+

oo
T

+ 4 ++ P W bt
S0 20 0 50 0 o Gt o S B B B L0020 A B R R e

83 NPt S A s R

<% By 2 8RR g

...and many more good reasons |
why Telequipment'’s D61 i .
oﬁers the greatest scope I °cal 0-Svpp T‘;%‘;O:_) probe test o

for your budget | s R 1

Channel 1

!
Il ‘ position
voits /division

Channel 2

position
volts/division |

O Like the price, it's small in size 11 x 6% x16% in. —
ideal for the busy workbench.

[0 Weighs only 14.31b; not just portable
but positively easy to carry.

(] Easy to use.

(0 Can be used as a Single Beam, Dual Trace or an
X-Y oscilloscope.

0 10mV Sensitivity at TOMHz.

input input
O Automatically Selects for Chopped or Alternate ext ch2
modes of operation. ac ”-_—,7 ac
[ Automatically Selects for TV Line or and J“ "_-' LA g J+ ‘::; gnd ;
Frame Displays. Brdjjiuy @ —i=
[0 8 x10cm Display Area.
] Nationwide maintenance and user advisory e S Price 15 exclusive of VAT
service available.
Already chosen by over 8,000 customers as the TELEQUIPME NTE
best-value-for money dual trace 'scope
on the market, the D61 at £138 must be seen Tektronix U.K. Ltd., Beaverton House, P.O. Box 69, Harpenden, Herts.
to be appreciated. Telephone: Harpenden 63141 Telex: 25559
Write for full details now! Telequipment gives you more scope for your budget
TQ17A 1/75

Ww—216 FOR FURTHER DETAILS
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a%96 INDEX TO ADVERTISERS

_

Price 30p. (Back numbers 50p, from Room 11, Dorset House, Stamford Street, London SE1 9LU.)

Editorial & Advertising offices: Dorset House, Stamford Street, London SE1 9LU.

Telephones: Editorial 01-261 8620; Advertising 01-261 8339.

Telegrams/Telex, Wiworld Bisnespres 25137 London. Cables, “Ethaworld, London SE1.”

Subscription rates: 1 year, £6 UK and overseas ($15.60 USA and Canada); 3 years, £15.30 UK and
overseas ($39.80 USA and Canada). Student rates: 1 year, £3 UK and overseas ($7.80 USA and
Canada); 3 years, £7.70 UK and overseas ($20.00 USA and Canada).

Distribution: 40 Bowling Green Lane, London EC1R ONE. Telephone 01-837 3636.

Subscriptions: Oakfield House, Perrymount Rd, Haywards Heath, Sussex RH16 3DH. Telephone
0444 53281.

Subscribers are requested to notify a change of address four weeks in advance and to return envelope
bearing previous address.

\—

wireless
world

This month’s front cover shows the
chassis and printed circuit board of
the Wireless World Dolby noise
reducer. Principle of operation is
described in this issue.

IN OUR NEXT ISSUE

Time by radio

A digital clock synchronized
to the atomic frequency stan-
dard broadcast at 60kHz on
MSF Rugby

Wireless World Dolby
noise reducer

The second article will deal
with the circuitry and con-
struction of this unique audio
project

Circuit calculations
simplified

Quite sophisticated design
can be done with simple
arithmetic. Part 1 is on cal-
culating resistance values

SIXTY-FIFTH YEAR
OF PUBLICATION

.
ibpa
minmatonal Busmass
Press Assocuates

© L.P.C. Business Press Ltd, 1975 J
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COUPLR -ciney

Terminal Blocks

Edge Connectors
ma Es Sub-miniature Connectors
Multi-Way Plugs & Sockets

TO MINIMISE INVESTMENTS AND SOLVE STOCK PROBLEMS

You can increase your efficiency, too, by ordering large or small quantities of
any one part, or making up an order of any number of assorted small
quantities through the United-Carr Supplies service. We can deliver with
more than usual promptitude because we carry such large and varied

stocks of CINCH, DOT and FT electronic and electrical components.
Fastenings and assemblies.

So, make United-Carr Supplies your SINGLE SOURCE
for

See us on

STAND 401

L.E.C. SHOW

Send now, stating possible requirements, for free and post free catalogue.
United-Carr Supplies Ltd., 112 Station Road, llkeston, Derbyshire DE7 S5LF.
Tel: llkeston 78711 STD 06072 78711.Telex377117. CH.FA.

WW—148 FOR FURTHER DETAILS
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wireless
world

Computers and us

The “computer on a chip” that we used to talk about ten years ago has now arrived. It
is, of course, the integrated-circuit “microprocessor”, which, in the space of a cubic
centimetre or so and at the cost of a few pounds, provides the central functions of a
stored-programme digital computer. Before long this device will be a familiar object in
our lives. No doubt we shall see it in cars and washing-machines, in cash registers and .
petrol pumps, and in a great variety of “distributed processing” applications in industry
and commerce. What will its impact be? The average citizen will accept this minor
revolution with bland indifference, unaware that once again his mode of life is being
subtly changed by technology. The engineer or technically-informed person, though
more aware of the potentialities, will display a different form of complacency. Secure in
the knowledge that he understands how these things work, how they are designed,
manufactured and applied, he will believe that everything is under control. Computers
can never exceed the capabilities of those who design and programme them and therefore
they can never get out of hand. =

These are naive attitudes. Technology has modified the surface pattern of our lives,
and hence by introjection our inner selves, since the beginning of man. The Industrial
Revolution in Britain changed the mode of life and work drastically and irrevocably.
Today the changes tend to creep up and take us unawares. With the computer, for
example, while we were worrying that it might usurp human brain power and lead to
mass unemployment we did not notice that in one field of use, business and administra-
tion, it was subtly changing from a calculating machine into an automated filing system.
Suddenly there were “computer banks” that held personal information on us—informa-
tion we had supplied in tax returns, census answers, and records to do with health,
insurance, credit-worthiness, military service and the like. While this information stays
distributed in separate computers the threat to privacy and freedom remains a threat.
But the danger is that the scattered data could be collated into dossiers. An “identikit”
picture of each citizen based purely on data could be used to make decisions about him,
without anybody actually speaking to him or telling him that a decision had been made.
Remember that this is technologically quite possible. To what extent it becomes reality
depends on the ability of our ethics to restrain our technology.

Information collated by computers is also being used to make decisions on a national
level. Theoretically the administrators’ ability to get more data, quicker, should result in
better decisions. But there is the hidden danger of the increasing isolation of the decision
maker from his sources of data and his decreasing ability to check their validity.

As engineers and technicians we cannot take refuge in the limitations of computers
as we see them now. There are certainly inherent limitations to the capabilities of the
conventional stored-programme digital computer in its present form, but there are no
inherent limitations to computer technology as a whole—consider, for example, the
work that is being done on artificial intelligence. At some point we must realize that we
are not mere instruments of technological progress. We must stop and ask ourselves
what we want to do with these machines and what effect these technological aims will
have on the shape and quality of our lives.
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Wireless World Dolby noise reducer

1—An introduction to the Dolby noise reduction system

by Geoffrey Shorter

This noise-reducer design is intended mainly for hiss reduction in magnetic-tape recording
machines. The unit can be switched to decode commercially available Dolby B-encoded cassette
tapes, Dolby B-encoded f.m. radio transmissions (as in the USA), or to encode blank tapes from
any source. As an alternative, it can be used in trading some of the noise improvement for reduced
distortion at peak recorded levels. The Wireless World processor can be aligned without any
additional test instruments, the circuit board being arranged to provide the necessary alignment
and calibration tones. This article gives background to the B system and to the functioning of the
noise reducer and subsequent articles describe construction, alignment and calibration of the unit.
A complete kit is available only through Wireless World (see panel on page 205)

In audio systems dynamic range can be
defined as the ratio of the largest to the
smallest programme signal. Dynamic range
is typically limited at the high-level end
by tape saturation or amplifier signal
handling problems: there is usually a fairly
well-defined level beyond which com-
pression occurs and distortion rises at a
rapid rate. At the other extreme there is a
limit on the lowest signal that can be
handled, set typically by the noise level
of electronic circuits, tape noise, surface
noise on discs, or granularity on optical
soundtracks.

In concerts, dynamic range can be as
high as 90 to 100dB, but once such pro-
gramme material has been recorded,
dynamic range is reduced to 60 or 70dB.
(When broadcast the range can be as low
as 20 to 40dB.) In this situation there are
three options—lose that part of the pro-
gramme below noise level, distort the
peaks, or distort the range by com-
pression either manually or automatically.
None of these options is altogether
acceptable in itself, all distort the
original in some way. What is needed is a
way of getting round this limitation of
dynamic range without the distortion of
overmodulation, without losing ‘pro-
gramme in noise and without distortion
of range. Before discussing various
techniques that have been proposed and
tried, we will be more specific about
what is required.

As well as not introducing any per-
ceptible non-linear or dynamic range
distortion of both steady-state and tran-
sient signals, any proposed technique for
high quality use should not perceptibly
alter the signal in respect of frequency
response and transient response. Any
signal processors must be able to operate
to the normal constraints of audio

channels, i.e. operation should not depend
on freedom from phase and amplitude
versus frequency errors or changes, nor
on a linear phase-frequency response;
channel overload characteristics should
not be worsened. In addition to compati-
bility with transmission channels, there
must be compatibility between processors
to the extent that recordings can be inter-
changed. In reducing perceptibility of
noise, there should be no noticeable noise
modulation effect and ideally all noises
should be reduced by a similar amount,
otherwise reducing one kind might unmask
another.

Noise-reducing techniques

“Static”’ methods. The most well-estab-
lished methods of avoiding the constraints
imposed by high noise levels are “static™
ones. Examples are the high-frequency
pre-emphasis, and subsequent de-emphasis,
applied to f.m. broadcasts and gramo-
phone records and the low-frequency pre-
entphasis used in tapes. They are static
because the amount of emphasis given is
fixed and does not take account of the
signal in any way. At some frequencies,
there is thus an intrusion into the possible
range of levels that signals can occupy
which may -mean that some lower than
normal limit must be placed on the
programme level.

Single-ended methods. An alternative
approach is the dynamic one of altering
the level of a signal by an amount that
depends on the signal level, at either the
sending/recording end or at the listening
end. In examining such dynamic tech-
niques it is expedient to look at the
possibilities from a steady-state signal
level point of view, with the thinking that
frequency and time-dependent variations
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can be seen as special categories within a
level classification. In practice, however,
the success of each kind will undoubtedly
depend on how well complicated time-
varying multi-frequency signal patterns
are responded to by the processing cir-
cuitry; and to whatever psychoacoustic,
or perceptual, effects such as auditory
masking, can be discovered and made use
of.

The simplest kind of device, within our
terms of reference, is the low-level noise
gate, depicted graphically in Fig. 1(a),
which eliminates signals below a certain
threshold level. More useful is a stepped
noise gate, where signals and noise below
a certain threshold are attenuated by a
finite amount rather than an infinite
amount—Fig. 1(b). There are a host of
variants on this theme, Fig. 1(d) showing
another possibility.

A number of commercially- ~available
expanders have used the general approach
of Fig. I(b), including H. H. Scott’s
“dynamic noise suppressor” and R.
Burwen’s “dynamic noise filter”, operating
only at low and high frequencies and with
a passband that varies according to signal
level. The Philips ‘“‘dynamic noise limiter”
is another example, though its operation
is restricted to high frequencies. With
these devices, the bandwidth restriction
at low signal levels must inevitably cause
some loss of programme. Further, any
reduction of noise level that can be
achieved is likely to be modulated by
intermittent mid-frequency signal com-
ponents, giving rise to what is called
breathing. Because they are “single-
ended” these techniques must result in a
distortion of dynamic range. Thus you
can either have the original dynamic
range plus on reduced noise, or a dis-
torted dynamic range and loss of some
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low-level information with a reduced noise
level—but not both at the same time.

Besides altering the level of low-
amplitude signals, a similar expansion can
be achieved by expanding high-amplitude
signals, Fig. 2(c), but as well as exhibiting
the two major disadvantages already
mentioned, this would suffer a third. By
having a variable-gain element operating at
a high level there are obviously greater
risks of generating intrusive unwanted
signals as a result of overshooting, high
non-linear distortion and a high circuit
noise level.

Dynamic processing is often carried
out prior to recording or transmission.
The low-level compression characteristics
of Figs. 1(c) and (¢) and the high-level
characteristic of Figs. 2(a) and (b) both
enable average signal level to be in-
creased relative to the noise level. But in
themselves they suffer from the same
disadvantage as do the expanders. Clearly,
single-ended methods are inappropriate to
normal high quality reproducing systems.

Complementary methods. The only way of
avoiding the difficulty of alteration to
dynamic range is by the complementary
method—the dynamic equivalent of
static “equalization”. In complementary
systems, signal processing before trans-
mission and recording, normally com-
pression, is followed by an equal degree
of complementary processing, normally
expansion, prior to audition so that the
original dynamic range is restored. Noise
added by the medium after compression
is reduced by the degree of expansion
used. In the expander of Fig. 1(b) the
complementary compressor characteristic
would be (c) and the complement of (d)
would be (e). Likewise, the transfer
characteristics of Figs. 2(b) and (c¢) form
another compander system.

Fig. 1. Low-level noise gate (a) simply
loses both noise and signal below a
certain threshold level. Finite attenuation
of low-level signals is achieved with the
expansion transfer characteristics of (b)
and (d). Such ‘‘single-ended’’ expanders
reduce noise at the expense of distorting
dynamic range. Compressors at the signal
source end can raise low level signal
above noise levels, but similarly distort
range (c) and (e).

Fig. 2. High-level limiter and compres-
sors (a) and (b) and expanders (c) suffer
an additional disadvantage because of
processing at a level where distortions
would be more obvious.

Fig. 3. Complementary high-level system
(a) is able to reproduce original
dynamic range while either reducing
maximum level to give more overload
margin (b), reducing noise (c), or

giving a combination of both.

Fig. 4. Low-level complementary system
(a) has the advantage that any distortion
products are at a low level where they '
are less likely to be audible.

Another kind of diagram makes it easier
to visualize what happens so far as levels
are concerned. Fig. 3(a) is a typified high-
level compander characteristic, showing
both the compression and expansion
curves. Its equivalent level diagram of
Fig. 3(b) shows the reduced dynamic
range (indicated by arrows) where the
maximum level to be handled by the inter-
posing medium is assumed to be the same
—the region marked “overload margin”
giving an increased margin against over-
load and thus lower distortion. Fig. 3(a)
shows the same reduced dynamic range
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produced by the characteristic of Fig. 3(a),
but with the intermediate gain shifted so
that the low signal levels can be increased
in relation to the noise level.

Fig. 4(a) shows low-level compander
characteristics, with the level diagram of
Fig. 4(b) illustrating the use of the com-
pressed dynamic range to bring up the
low-level signals relative to the "noise.
Fig. 4(c) shows how, by reducing the
levels by a constant amount, increased
overload margin can be obtained. (Notice
the similarity between Figs. 3(b) and 4(c)
and between Figs. 3(c) and 4(b), the
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difference being the siting of the region of
“linear” operation at either a high level
or a low level. Despite the immediate
visual contrast between Figs. 3(a) and 4(a)
there is clearly a close resemblance
between curves 1.)

In practice the characteristic curves
do not have the discontinuities shown,
corners being rounded to prevent ob-
jectionable noise modulation. The curves
should be capable of easy realization, be
readily reproducible and the two com-
plementary curves must be matched to
within the required tolerance.

Two recently-introduced studio com-
panders use the general approach of
Fig. 2(b) and (c), but with a threshold
_ that is much lower than indicated. The dbx
1Inc. compander uses a square-law curve
above a certain threshold (—60dBm),
which in logarithmic terms is a 2:1
compression ratio. The Burwen “noise
eliminator” uses a cubic law (logarithmi-
- cally, a 3:1 compression ratio) above a
certain threshold. (A fixed hf. pre-
emphasis and a level-independent band-
width are also features of these systems.)

In general, such high level companding
techniques suffer from a number of
drawbacks: poor tracking between the two
processors, high sensitivity to errors in
gain in-between processors, overshooting
and a risk of overmodulation, both of
which could lead to compression in the
transmission medium that would go un-
corrected on expansion, noise modula-
tion by signals, modulation-product
formation as a result of rapid gain changes,
all of which are undesirable in a high
* quality link. High level companders can be
very useful however in telephone circuits
for example and the Post Office’s Lincom-
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-50-40 =30 2010 O
r T T T

i
3
(

In most electronic signal processing
systems there is usually some maximum
level beyond which the signal must not

be allowed to go and to which levels are
[frequently referred. Transfer charac-
teristics are therefore usually given in the
quadrant shown in which the point of
reference is made to be some arbitrary
maximum level, rather than the zero
signal level of Figs. I to 4. (4 zero at

the axes intersection would represent OdB
and not an origin as in cartesian
coordinates.) In practice such curves are
not discontinuous but are smoothly con-
nected to prevent unwanted modulation
and to permit easy realization and
matching.

Fig. 5. Conventional companders use the
equivalent complementary systems of
(a) or (b) whereas the Dolby system

(A and B) uses an additive to method (c)
enabling processing circuitry to be
separated from the main signal path.
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pex scheme is an example of a compander
in which dynamic range is reduced to
zero. (Subsequent expansion would not be
possible were it not for the fact that in-
formation on signal amplitudes is con-
tained in separate pilot or control
channel.)

The low-level method (Fig. 4) has a high
tolerance of channel gain errors, produces
modulation distortion at low signal levels
rather than high levels, and there is less
risk of overloading the medium. It seems
a good idea anyway because one might
expect the ear to be less sensitive to low-
amplitude effects than to the same
effects at high level. This then is the basic
companding technique chosen for the
Dolby system.

Dolby low-level compander

In conventional companding systems
there are two equivalent ways of achieving
compression and expansion. One is to
derive a control signal, after subjecting
the input signal to a variable-gain element
(compressor); expansion or “decoding”
would then be achieved by the converse
process—the control signal being derived
prior to a variable-gain element (ex-
pander), Fig, 5(a). The equivalent, alterna-
tive, way is|to derive the control in the
compressor part before the variable-gain
element and to subsequently expand by
using a control obtained after the variable-
gain device, Fig. 5(b). (The first-mentioned
method is;used in the dbx and Burwen
high-level /companders and in the JVC
a.n.r.s. low-level compander.)

The Dolby technique makes use of a
different approach—with an important
difference; compression is achieved by
deriving a special low-level signal that is
added to the main signal, and expansion is
obtained by subtracting a low-level signal
from the main one, Fig. 5(c). (Within the
low-level processor block, compression is .
achieved with method (a).) '

Of course, the required compander
characteristics could have been derived
in the normal way, i.e. by direct action
of a compressing circuit on the main
signal path Figs. 5(a) and (b); but in the
low-level approach the whole range need
not be subjected to processing. It is
obviously in the interests of quality that
low-level signals be processed separately,
leaving the main signal to a linear path
whose quality is not restricted by that of
the variable-gain path.

Tracking at high levels becomes easier
using this low-level approach, and a
tracking error due to channel gain varia-
tion would occur at an unobtrusively low
level. Additionally with this technique, it
is found that sufficiently accurate tracking
can be maintained using a control derived
from peak and average signal values. Thus
the elaboration of an r.m.s.-derived con-
trol, which would strictly be necessary for
channels having a non-linear phase-
frequency response, is avoided.

Notice that in the subtractive part of
Fig. 5(c), a negative feedback loop is
effectively formed in the low-level “con-
tribution™ to the main path. Advantage of
this is taken in the Dolby system (and in
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the JVC a.nrs. system) in that an
identical network to that used to produce
the additive low-level signal at the encoder,
can be used in forming the subtractive
component at the decoder, merely by in-
serting the network in the negative feed-
back loop of a main path amplifier.
Among other things this means a single
processor can be used for both encode
and decode functions by a suitable switch-
ing arrangement.

In a wideband compander of this kind
having the kind of characteristic at Fig. 4,
a low-amplitude signal below the operating
threshold would result in the maximum
amount of low-level boost being applied,
and on decoding the noise level will be
appropriately reduced; a high-amplitude
signal would result in no noise reduction.
Thus an intermittent high-amplitude signal
could modulate the noise level, producing
breathing (unless high-level signals were
present in the same frequency band as the
noise. This breathing can occur in any
kind of wideband compander, of course).

In the Dolby A system this effect is
overcome by splitting the audio band into
sections in the additive signal path, each
section having its own compression and
control circuitry. A high-amplitude signal
in one band will not then prevent noise
reduction being obtained in bands above
and below. Within each band, the presence
of a high-amplitude signal is relied on to
mask, that is reduce the perceptibility of,
noise components close to that signal.
Studies of auditory masking show a shift
in the hearing threshold in the presence
of a (masking) tone, which effect can
extend upward in frequency to a consider-
able extent; downward to a much lesser
extent, the amount depending on the level
of the masking tone.

When the economics of band splitting
are judged against the extent of this
masking effect. the amount of noise re-
duction required, and the value of thres-
hold level in relation to the benefits of the
additive technique, it turns out that four
bands give a satisfactory compromise of
cost versus performance. Splitting the
band with 12dB per octave fiiters in the
ranges 80Hz low pass, 80Hz to 3kHz
band pass. 3 to 9kHz band pass, and
9kHz high pass would give a uniform
10dB boost (and hence noise reduction)
to low-level signals. as determined by
setting compression threshold at 40dB
below peak operating level. By making the
3 to 9kHz bandpass filter into a high-
pass filter. an additional boost is obtained,
gradually increasing from about SkHz to a
maximum at [15kHz. The lowest band
provides reduction in the hum and rumble
range, the second reduces mainly broad-
band noise. tape print-through and cross-
talk, while the upper bands reduce hiss.

Dolby B-type system

The cost and complexity of the A system
is not really appropriate to consumer
products. Moreover. in slow-speed tape
machines in particular the noise spectrum
has a different distribution to that
occurring in the studio situation, on
account of the slower tape speed and thin
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Fig. 8. Because the compressor circuit

is made frequency sensitive in B-type
processors, frequency at which boost, and
hence noise reduction, occurs rises with
increasing input level. Thus noise
reduction is preserved in the presence of
mid-frequency signals at high amplitude,
which would otherwise reduce or prevent
noise reduction. Curves show response
below threshold level in presence of
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oxide layers used in tape cassettes. Fig. 6
gives a typical DIN-weighted noise
spectrum taken from a low-noise ferric
oxide tape cassette. showing the noise
problem is mainly a mid- to high-
frequency one. Noise reduction in the
B-type system is therefore limited to this
frequency range and Fig. 7 shows the
amount of boost (hence noise reduction)
applied at various input levels; a fixed
high-pass filter placed in the subsidiary
signal path, as is done with the JVC
a.n.r.s. system. would achieve this end.
What. then, about noise modulation
which in the A system was reduced to
imperceptible amounts by the multiband
feature?

In the B system. such a filter prevents
high-level low-frequency tones from
activating the compression circuit. so
there is no noise modulation by Lf. com-
ponents. But there could still be modula-
tion by high-level signals close in
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frequency to the filter cut-off. The trick
to avoid this, unique to the Dolby B
circuit, is to move the filter passband
higher in frequency. so that the high-level
signal would then be below the filter pass-
band. The curves of Fig. 8 show the
effect of the variable-frequency filter
under the influence of a high-level tone
at three different frequencies; the lowest-
frequency curve representing the lower
limit of the combined filter’s translation
in frequency. As the figure shows. with a
high-amplitude tone of S500Hz applied.
there is some 8 or 9dB of noise reduction
at 10kHz; even with a tone at 2kHz there
is still some noise reduction obtained.
Had the filter passband remained fixed.
these high-level tones would have caused
the variable-gain element to operate.
resulting in reduced or zero contribution
from the subsidiary path. and hence little
or 1o noise reduction.

Fig. 9 shows a simplified block diagram
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of B-type processors, the encoder at (a),
and the decoder at (b) with the same filter
and compressor circuitry now in a nega-
tive feedback loop. In (b) a phase inversion
is clearly required, which in (a) it is not.
A simple dodge, that leads to a simplified
encode/decode switching arrangement, is
to re-site this phase inverter in the main
signal path after the summing amplifier.
The inverter can now remain in-circuit
permanently, forming part of the feed-
back loop only during decode, Fig. 8(c).

Circuit operation. The way in which the
voltage-variable filter and compressor
operates is interesting. A fixed high-pass
filter, formed by the parallel combination
of the 5.6 and 27-nF capacitors (fed
from a low impedance source, they are
effectively in parallel) and the 3.3kQ re-
sistor determines a turnover frequency of
1.5kHz (Fig.10). Imagine that a simple
compressor then follows, i.e. a variable
attenuator formed by a fixed resistor and
the f.e.t. voltage-variable resistor (ignoring
the 4.7nF capacitor). The fe.t. is to be
controlled by a direct voltage obtained
after rectification of the signal passed
by the filter/fe.t. combination. Without
any direct voltage applied to the fe.t.
gate, as would be the case for inputs of
any level below the filter passband and

for low-level inputs within the passband,
the f.e.t. resistance is nominally infinite.
The filter circuit would thus give minimum
attenuation of h.f. signals and pass them
to the main path, allowing h.f. noise
reduction to be obtained. When an h.f.
input is of sufficiently high level for the
control signal to overcome the f.e.t. bias
(this determining the compression thres-
hold), the direct voltage to the gate would
cause the fe.t. resistance to fall, attenuat-
ing the signal, and reducing the amount
passed to the main path. As the h.f. signal
increased, a progressively smaller amount
would be returned to the main path.
Operation of this principle is shown by the
curves in Fig. 7(a), which in fact apply
to the Dolby B and a.n.r.s. circuits.

By replacing the fixed resistor with a
capacitor (4.7nF) in series with the fe.t.
resistance a second, variable, high-pass
filter is formed. With increasing f.e.t. gate
voltage, actioned by an increasing signal
frequency and/or level, the filter char-
acteristic rises in frequency, ‘“over-
taking” the fixed filter curve to largely
determine a new, higher, passband (after
equilibrium between signal level control
and filter is reached). Thus the frequency
at which a significant signal is returned to
the main path is raised, as depicted in
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Fig. 9. Characteristics of Fig. 8 are
realized by a voltage-controlled filter

and compressor which adds up to 10dB
of subsidiary signal to the main path
during encoding (a). In decoding, a
similar network is used to subtract from
the main path (b), the network forming
part of a negative feedback loop. This
loop means that identical networks can be
used for encoding and decoding. By
placing the phase inversion in the main
signal path, as shown (c), it can be left
permanently in-circuit, simplifying encode-
decode switching.

Fig. 10. Output of high-pass filter
decreases after the compression threshold,
set by gate bias, has been exceeded by the
control signal. Response curve of com-
bined fixed and variable filter sharpens
when the two turnover frequencies
coincide.

Fig. 11. Control-loop integrator has
variable attack and decay times depending
on speed and amplitude of signal changes.
Large transients cause D; to conduct,
shortening loop response time. Super-
position of a.c. signal on control loop is

to allow f.e.t. to operate symmetrically,
thus keeping second harmonic distortion
to a low level.

Fig. 8, preserving some h.f. noise
reduction in the presence of mid-frequency
signals. In the region where the two filter
curves are close, the combined filter
shape is sharpened to around 10dB/
octave, so the effect of the filter action is
heightened in this region, and the
immunity of the circuit to noise modula-
tion therefore improved.

Dynamic operation

To avoid modulation products being
generated by rapid changes of gain in the
compressor, which may or may not be
cancelled in the complementary expansion
process, a long attack time is desirable in
the rectifier circuit providing the fle.t.
control voltage. On the other hand, a short
attack time is needed to minimize the effect
of overshoots, which could have an
amplitude equal to the amount of
compression.

The extremely elegant  solution
chosen is to use a time constant that
depends on the rate of change of signal.
Referring to Fig. 11, the 2.7-kQ collector
resistor and the 100-nF capacitor allow
rapid following of a slowly changing input
signal. But the time constant of the
270kQ (R,;) and 330-nF component gives
an attack time for the control signal of
100ms—Ilong enough to prevent audible
modulation products being formed. Diode
D; is not brought into conduction because
the voltage drop across it is never large
enough (the discharge time of the 100-nF
path being shorter than through the 330-
nF capacitor). For large transient changes
of input signal the potential across the
100-nF rises faster than that at the
330-nF capacitor so D; conducts, reducing
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Noise reducer kit

e
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Complete kits for the Wireless World

Dolby B noise reducer are available

through the address given below.

The two-channel design features:

® a noise reduction of 10dB at 5kHz
and above

@ switching for both encoding {low-
level h.f. compression) and
decoding

@ a switchable f.m. stereo multiplex
and bias filter

@ provision for decoding Dolby f.m.
radio transmissions (as in USA)

@® no equipment needed for

alignment

@ suitability for both open-reel and
cassette tape machines

The kit includes:

— complete set of com-
ponents for a stereo processor

— regulated power supply
components

— board-mounted DIN sockets and
push-button switches

— fibreglass board designed for
minimum wiring

— solid mahogany cabinet, chassis,
two meters, front panel, knobs,

55 g
Noise reducer

00 e sten

mounting screws and nuts
Price is £37.10 inclusive.
Calibration tapes are available, cost-
ing £1.94 inclusive for 9.5cm/s
open-reel use and tor Cassette
(specify which).

Send cash with order. making
cheques payable to IPC Business
Press Ltd, to:
Wireless World noise reducer
General sales department
Room 11, Dorset House
Stamford Street
London SE1 9LU

attack time to around 1ms or less. Between
these two extremes charging of the 330-nF
capacitor is shared by D; and R,;, as
determined by the p.d. across them.

While the effects of transients are
limited by the variable attack time, high
amplitude transients require more rigorous
treatment. Overshoots, as a result of the
control loop not operating quickly enough,
are limited to a maximum amplitude of
2dB by two silicon clipper diodes. When
added back to the main path the clipped
subsidiary signal can result in a momentary
distortion of 1%, lasting for around 1 or
2 ms, but this occurs at a time when,
because of the casual transients in the
main path, the ear is least susceptible
to it.

As with attack time, recovery time is as
much a problem—it must be so short that
noise reduction immediately following a
high amplitude signal is restored within
the time the ear takes to recover its
normal hearing threshold, but not so short
that low-frequency or modulation distortion
results. The circuitry ensures a 100-ms
decay time normally, but for large sharp
reductions in signal level this value is
reduced.

In Fig. 11 there is a proportion of a.c.
signal from the emitter resistors super-
imposed on to the direct control voltage.
This is to maintain symmetry of operation
in the f.e.t. and thus keep second harmonic
distortion to a low level by ensuring that

V4=V, . Therefore an a.c. signal is applied
to the gate that is half the value of that
at the drain. By this means. and by keep-
ing the signal voltage at the f.e.t. low
by the capacitance divider prior to the
fe.t.,, distortion is reduced from a peak
of 0.5% to 0.05% (at 1.5kHz and — 15dB).
This simplified introduction to noise-
reducing systems should help in under-
standing operation of the B-type circuit, to
be given in next month’s issue in fuil.
To be continued.

Acknowledgement. We wish to thank
Dolby Laboratories Inc. for their co-
operation in developing this Wireless
World design and particularly Ian Hard-
castle for his valuable assistance.
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Books Received

The latest editions of the D.A.T.A. book
series are now available, covering transistors,
semiconductor diodes, digital integrated cir-
cuits, linear integrated circuits and semi-
conductor applications notes. Other annual
publications in the series include those on
semiconductor heat sinks, sockets and asso-
ciated hardware, discontinued integrated circuits
and discontinued transistors. Each book lists
the majority of devices currently available,
throughout the world, together with their
relevant parameters. London Information
(Rowse Muir) Ltd, Index House, Ascot, Berks
SL5 7EU.

Radar Precision and Resolution by G. J. A.
Bird is aimed at providing the practising
engineer with an understandable treatment of
the radar uncertainty function together with a
foundation of the underlying transform theory.
Chapters include signal processing methods,
Laplace and Fourier transforms, Hilbert
transforms and complex analytical signals.
Much of the book comprises mathematical
treatments and worked examples with diagrams
and graphs where necessary. The text con-
cludes with a series of appendices which
define terminology used in the book. Price
£5.80, cloth. Pp.160. Pentech Press Ltd,
8 John Street, London WCIN 2HY.
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Tidal-wave
warnings from the
ionosphere?

Tidal waves have nothing to do with
tides. They are generated by undersea
earthquakes: a sudden fall in sea-floor
level due to an earth slip transfers energy
to the water above. This propagates as a
long-wavelength high-speed water wave.
In a ship on the ocean the wave may pass
unnoticed because, even if the amplitude
is great, the gently sloping wavefront
makes no impact. When the wave strikes
the shore, however, there is a devastating
inrush of water. Nowadays geophysicists
call this type of wave by its Japanese
name, tsunami (“harbour wave”).

The islands which form the state of
Hawaii are at great risk from tsunamis
since they lie in the middle of the
Pacific Ocean, which is ringed by earth-
quake zones. A tsunami warning system
for such an area is very desirable, pro-
vided that it is reliable and does not give a
lot of false alarms. For some time seis-
mologists have attempted to give tsunami
warnings, making use of the fact that the
earth slip which causes the wave also
sets up a Rayleigh surface wave through
the sea floor. This travels about 20 times
as fast as the tsunami and in principle,
with the distance involved, could give the
people of Hawaii at least a few hours
warning.

Unfortunately the Rayleigh wave is
small and of very long period. This makes
it difficult to pick out from all the seismic
noise which seismometers register all the
time. For this reason a new, indirect
method of detecting the Rayleigh wave is
of great interest since it seems to offer
a cheap and reliable way of doing the job.
It has been developed by workers at the
department of electrical engineering at
Hawaii University and in principle involves
little more than the monitoring of standard
frequency transmissions in the area.

The method is possible because the
Rayleigh wave on the sea floor disturbs
the water above. The change of sea-floor
level in effect lifts the sea surface over a
wide area. The sea surface then acts as a
huge piston or diaphragm and sends a
very-low-frequency acoustic wave (period
30-200 seconds!) upwards into the atmo-
sphere. When this wave reaches the iono-
sphere it causes a change in the refractive
index to radio frequencies. The cor-
responding changes in the path length of
reflected radio wave causes phase delays
which are detectable, when the reflected
radio waves return to earth, as Doppler
frequency shifts. The shift may be small
(1Hz for a 5 or 10MHz transmission) but
detectable if the transmitted frequency and
receiver local oscillator are stable enough.
In the Hawaii experiments the local
standard frequency transmitter WWVH
was used, with monitoring receivers on
three islands. Observed Doppler shifts
were found to correlate well with seismic
records of known earthquakes.

The beauty of this indirect method of
tsunami detection lies in the fact that
the atmosphere both amplifies the acoustic
wave and filters out short-period noise.
Amplification is the result of decreasing
air pressure with altitude, which lengthens
the wavelength, and also of the fact that a
small change of refractive index of the
ionosphere makes a big difference to the
path length of a reflected radio wave.
Low-pass filtering happens because
acoustic waves do not propagate well if
the mean path of air particles is com-
parable with the acoustic wavelength. In
the thin air of the ionosphere this
discriminates in favour of very-long-
wavelength acoustic waves.

(_ileelings

LONDON

Ist. IEE—Discussion on “Engineering manage-
ment decisions in the current economic climate”
at 17.30 at Savoy PlL., WC2.

Ist. RTS—“Methods of digital coding for tele-
vision transmission,” by I. F. Macdiarmid, at 19.00
at London Weekend Television South Bank TV
Centre, Upper Ground, SE1.

6th. IEE/I.Phys.—Colloquium on “Laser instru-
mentation”, at 10.30 at Savoy PL., WC2.

6th. IEE—“Motor car performance: acquisition
and analysis of road vehicle service data,” by Dr
M. T. G. Hughes, at 17.30 at Savoy Pl., WC2.

7th. IERE—Colloquium on “Millimetric wave
propagation”, at 14.00 at 9 Bedford Sq., WC1.

7th. IEE/IERE—“Electromagnetic ~ flowmeter
design,” by Dr D. Wyatt and Dr J. Hemp at 17.30
at Savoy Pl, WC2.

8th. IEE/IERE—Colloquium on “Patient monitor-
ing”, at 10.30 at Savoy Pl., WC2.

9th. IEE—Colloquium on “Breakdown pheno-
mena and influence of electrode surfaces in high
pressure gases”, at 10.00 at Savoy PL., WC2.

9th. IEE—Colloquium on “Handling information
in the day-to-day running of large service organisa-
tions”, at 10.30 at Savoy Pl., WC2.

9th. IEE—“Motor car performance: acquisition
and analysis of road vehicle service data”,~by Dr
M. T. G. Hughes, at 17.30 at Savoy PL., WC2. *

12th. IEE/IERE—Colloquium on “Computer
simulation of communication systems”, at 10.30
at Savoy Pl., WC2.

13th. IEE—Discussion on “Transducers for
measuring  electrical alternating quantities”, at
14.00 at Savoy Pl., WC2.

13th. IEE—Colloquium on “Civil applications
of underwater acoustics”, at 14.30 at Savoy Pl,
WwC2.

13th. AES—“Measurement of loudspeaker
dynamic performance”, by Roger C. Driscoll, at
19.15 at the IEE, Savoy PL, WC2.

14th. R.U.Nav.—“Navigation for fishing craft”,
by Gregory Haines, at 17.00 at the Royal Institution
of Naval Architects, 10 Upper Belgrave St, SW1.

14th. IEE—“Spark ignition in the automobile”,
by C. Bowden, at 18.30 at Savoy PL., WC2.

15th. IEE—“The INTELSAT system after 10
years”, by D. J. Withers, at 17.30 at Savoy Pl,
WwC2.

15th. RTS—“Television cameras—how light,
how small?” by W. P. Vinten at 19.00 at London
Weekend Television South Bank TV Centre, Upper
Ground, SEI.

20th. IEE—Colloquium on “Solid state scan-
ning”, at 14.30 at Savoy P, WC2.

21st. IERE—Colloquium on “The CEI Examina-
tion and the Colleges”, at 14.30 at 9 Bedford
Sq., WC1.

21st. IEE—*“Electronic aids for the detection and
prevention of crime”, by G. Phillips, at 17.30 at
Savoy PlL, WC2.

22nd. IERE/IEE—Colloquium on “Distributed
information systems”, at 14.30 at 9 Bedford Sq.,
wCl.
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28th. IERE—Colloquium on “Recent develop-
ments in high quality sound”, at 14.00 at the
Engineering Lecture Theatre, University College,
Gower St, WC1.

28th. IEE—“Electronics in medicine,”
D. W. Hill at 17.30 at Savoy Pl., WC2.

by Dr

BEESTON

6th. IEE—*“Feedback—the history of an idea,”
by Prof A. G. J. Macfarlane, at 19.00 at The
Nurseryman, Derby Rd.

LIVERPOOL

9th. IEETE—“Modern trends in sound repro-
duction,”. by speaker from the GEC at 19. 30 at
MANWEB Social Club, Thingwall Road.

BRIGHTON
13th. IEE—Discussion on “I am an engineer”,
at Sussex University. .

GLASGOW .

8th. SERT—Section AGM and “The ccmﬁcate .
of competence in colour television servicing,’ ” by
A. J. Kenward at 19.30 at Weir Hall, Institution of
Engineers and Shipbuilders in Scotland, Rankine
House, 183 Bath St.

BIRMINGHAM

21st. SERT—“Modern technology in the service
of the police, including the new Birmingham
computerized command and control system,” by
A. T. Butrows at 19.00 at the Byng Kenrick Suite,
University of Aston, Gosta Green.

NEWCASTLE
19th. IEE—“Electronics in the service of music”,
at 17.45 at the University.

Tickets are required for some meetings: readers are
advised, therefore, to communicate with the society
concerned.

Announcements

Bib Hi-Fi Accessories Ltd have moved to new
premises in Wood Lane End, Hemel Hempstead and
the new address is: PO Box 78, Hemel Hempstead,
Herts HP2 4RH. Telephone Hemel Hempstead
61291.

“Industrial Instrumentation” is the title of a one-
week course which is being organised by the
Electronics Division of the Institution of Electrical
Engineers (IEE) to take place at the University of
Sussex, Brighton, between July 21 to 25, 1975.

A one-day seminar organised by Sira Institute and
devoted to ““The role of market research in product
planning in the instrument industry” will be held at
The City University, London EC1 on May 7, 1975.
The seminar is designed to interest staff within
companies manufacturing instruments and other
high-technology products, who are new to market
research techniques or who want to brush up their
knowledge of them.

The proceedings of the 2nd European Electro-
Optics Conference are now available on application
to the publishers and organisers, Mack-Brooks
Exhibitions Ltd, 62-64 Victoria Street, St. Albans,
Herts. The 400-page hard-covered publication con-
tains 50 papers and 18 abstracts of papers first
presented at Montreux, Switzerland in April 1974.

Waycom Ltd, Wokingham Road, Bracknell, Berk-
shire  RG12 IND has successfully concluded
negotiations for an exclusive UK marketing agree-
ment with the AVX Corporation of America,
manufacturers of monolithic ceramic capacitors.

Tony Chapman Electronics Ltd, 80 High Street,
Epping, Essex CM16 4AE, have been appointed
exclusive representative, in the UK, of the Vari-L
Company, Inc. of Denver, Colorado, USA. Vari-L
manufacture wideband signal processing components
such as double balanced mixers, transformers, hybrid
power dividers/combiners and variable inductors.

N
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Audio Engineering Society 50th

Convention

A report on the papers heard and products seen by two of our

editorial staff

Part 1: by W. E. Anderton

Not a great deal of equipment on view at
the exhibition was new to visitors, but the
majority was of exceptionally high quality,
reflecting the standard of modern tech-
nology in the field of audio engineering.
Among the new items, Quad were showing
a prototype of their power amplifier—to
be launched during the autumn. No
specification is available yet, but the
continuous output power is rated at 100W
per channel. The output stage of this power
amplifier was the subject of a paper pre-
sented at the convention, “Current
Dumping Audio Amplifier”, by P. J.
Walker and M. P. Albinson of the Acous-
tical Manufacturing Co. The paper
described the operation of an output stage
design in which linearity of the main
current-carrying output transistors has no
bearing on the overall amplifier per-
formance, hence the need for biasing and
allied problems associated with crossover
are eliminated. “The solution presented in
this paper relies on ‘the fact that a low-
powered amplifier of one or two watts does
not have the same restrictions as one of
higher power. It can be simple class A, for
example, and the higher cut-off frequencies
enable a wide bandwidth to be obtained.
Thus we start by providing a low-powered,
high-quality amplifier of well defined
mutual conductance capable of the full
output voltage swing but with limited
current capability. Next we arrange that
current drawn by the load turns on heavy-
duty current-dumping transistors which
then carry the major part of the output
current. This dumping current is separately
monitored and fed back to the common
input. The amount of feedback is such that
the mutual conductance is the same
whether or not the current dumpers are
operating.”

The Dolby cinema units, 364 Cinema
Noise Reduction Unit and E2 Cinema
Equalizer were on view. Used together, the
two permit cinemas to reproduce Dolby-
encoded optical sound tracks with high
accuracy. The model 364 contains accurate
electrical reproducing characteristics for all
optical and magnetic sound tracks, selected
by push-buttons. The E2 provides four
independent types of adjustment: gain
adjustment to match projector output to
the 364 and to match input requirements
of the theatre power amplifier; high-

frequency adjustment to correct sound-head
aperture loss; separate high-frequency and
low-frequency adjustments for the overall
theatre sound system; and 27 independently
adjustable level controls for narrow-band

filters.
The Bruel & Kjaer phase meter type

2971 was on demonstration. This instru-
ment, released several months ago, gives
direct phase indication from a digital display
in degrees and radians or an analogue meter
display in radians. Triggering can be
achieved on positive or negative going wave-
form slopes. The instrument’s frequency
range is 2Hz to 200kHz and signal voltage
range is 10mV to 15V with “out-of-range
indication”. A d.c. output proportional to
phase angle is available and there is also a
digital output for use with tape punch or
computer systems. If the meter is to be used
for relative phase measurements as, for
example, in measuring the phase response
of a loudspeaker, it is necessary to use the
meter in conjunction with a delay line.
Other uses include checking the phase
characteristics of filters, amplifiers and
transformers,  mechanical impedance
measurement, determination of loss factor
and hence the complex modulus of
material samples, trim-balancing aircraft

(Rt E
Frequency kHz (Linear) 6

jet engines and general phase measurement
of electrical signals.

The latest professional Ampex video
recorder was on demonstration during the
week. This is the AVR-2 which has an
extended range, digital timebase corrector
to eliminate drift and offer a wider correc-
tion window and contribute to a fast lock-up
time—one second in NTSC, two seconds
in PAL/SECAM. Ampex credit the fast
lock-up time to the timebase corrector, a
direct-coupled printed-circuit capstan drive,
the new Mark XV video head and the
digital servo systems. All the electronic
sub-systems are constructéd on a modular
basis for easy maintenance.

Lecture notes

An all-day session on loudspeakers revealed
several interesting and controversial papers.
“Loudspeaker evaluation using digital
techniques”, by J. M. Berman, and “Loud-
speaker system simulation using digital
techniques”, by L. R. Fincham, presented
a method of testing loudspeakers to obtain
amplitude and phase responses derived
from a unit impulse input. Automatic
Fourier analysis is necessary for the
system to be practical in terms of the
length of time taken for measurements. By

Relative sound pressure dB8

Example of a loudspeaker’s cumulative display amplitude spectrum—see text.
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using an averaging and correlation tech-
nique to eliminate noise, the testing can be
done without the need of an anechoic
chamber. It is also possible to display
cumulative display spectra. Similar analysis
to that in obtaining the amplitude frequency
response can also be carried out but
measured at narrow intervals of time after
the initial impulse has been received by the
measurement microphone. Theresult, which
can be displayed on a visual display unit,
has x- and y-axis of amplitude versus
frequency, but also a third z-axis represent-
ing time to show the pattern of build-up and
decay of resonances in the loudspeaker.
We hope to publish more details on this
system in the near future.

Still on the subject of loudspeaker testing
and performance, R. C. Driscoll in his
lecture “Narrow-band transient test
function”, described the development of a
test signal whose frequency spectrum can
be defined within definite limits that can
be varied to order. The idea is to view a
selected, limited frequency spectrum pro-
duced by the loudspeaker under test so that
effects within a single, or between two or
more, bands can be observed. The test
signal was derived from the observation
that the transform from time to frequency
domain of a square pulse produced a spec-
trum envelope sinw/w. By using the notion
of Fourier pairs and producing a function
sinw/w in the time domain (not easy!), and
then transforming this, a frequency spec-
trum whose “shape” is that of a square
“pulse” is obtained. Refining the system
allows the width of this defined spectrum
pulse to be varied and also the repetition
rate. We look forward to hearing the results
of this research work, which overcomes
the problems of swept sine-wave testing
(individual frequencies tested only) and
noise measurements (fixed bands of
frequencies tested only).

In his lecture “Influence of loudspeaker
cabinet walls”, H. D. Harwood revealed
that doubling the thickness of a cabinet
material to reduce colouration could often,
surprisingly, make the colouration worse.
Several materials used for cabinet con-
struction had been examined during a
period of research.

A presentation entitled “Loudspeakers—
the Missing Link”, by E. Baekgaard, stirred
up a discussion on the audibility of phase
distortion. The problem has not yet been
resolved.

Several papers on digital techniques in
audio were presented. “A multiplex stereo
decoder with automatic phase error correc-
tion”, by M. J. Hawksford, described a
sub-system which continually monitors
and corrects inherent phase errors whether
these are generated at source, during
reception or within the decoder. “Digital
on-line audio processing”, by K. Bader,
B. Blessar and R. Zaorski, gave an intro-
duction to the techniques behind the design
of digital equipment used in audio pro-
cessing.

Two interesting papers were presented
during the so-called Pop Forum. “Pop
Music studios in German Radio; acoustics
and recording techniques”, by E. J. Volker
and F. Moehrke, examined four studios—

Norddeutscher Rundfunk in Hamburg,
Sudwestfunk in Baden-Baden, West-
deutscher Rundfunk in Koln and Hessischer
Rundfunk in Frankfurt. “Multitrack record-
ing techniques”, by P. E. Brown, was a
retrospective talk on the historical develop-
ment of this subject up to the present day.

Government sponsors

Strathearn Audio is a new company
which has been established on a major scale
by the Northern Ireland Finance Corpora-
tion (a government body) providing pro-

-duction facilities in Belfast and international

marketing headquarters in London. Two
papers presented by this company described
the theory behind the first product launches
planned for later this year. The first paper
entitled “A novel planiform loudspeaker
system”, by R. C. Whelan, described a mid-
range and high-frequency transducer
operating an electrodynamic motor system
as applied to a plane radiator (in this case
a thin, flat strip of mylar is used as the plane
radiator). A conductive ribbon is attached
along the centre of the diaphragm and has a
series of permanent magnets assembled
along its length. It was shown that the strip
dimensions could be made consistent with
the required sound pressure levels and
efficiency. Further, if the unit were operated
with its long axis vertical, acceptable dis-
persion could be achieved.

The second paper, “A new direct-drive
turntable with parallel tracking arm”, by
K. D. Ridler and J. H. Pope, contained
several new developments. We are hoping
to publish detailed information on this
system in a future issue. The prototype
appears to be true “state of the art” but two
novel features include a ring of l.e.ds for
observing fine-speed adjustment and a
system of Helmholtz coils and magnet
coupled to the short pickup arm whereby
tracking weight can be adjusted without
any clumsy mechanical operation and can
be done while a record is actually playing.
The motor and suspension of this turn-
table are both worthy of explanation in
detail but space does not permit.

All in all an excellent convention—our
congratulations to exhibitors, lecturers and
especially the organizers.

Part2: by B. Lane

As mentioned previously, there was little
new equipment on view in the exhibition
(except perhaps the Playboy Bunnies on the
AKG stand!) but one particular item
noticed, directly related to an unannounced
paper by P. A. Fryer of Rank Radio Inter-
national. This was a signal gating system
used for delay gating the output of a
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measurement microphone. This device is
used to examine the output of a loudspeaker
for a specific period of time, after a precise
interval timed from the cessation of the
electrical input to the loudspeaker -under
test.

The measurement technique is designed
to provide an amplitude versus frequency
plot of a loudspeaker output, for different
intervals of time delay. Dr Fryer’s findings
indicated that delayed resonances with a
Q of between one and five were considerably
more noticeable than those of high values
of Q0.

In a paper entitled “The elimination of
scratch noise from 78 r.p.m. recordings”,
and read by Dr Peter G. Craven of the
University of Oxford, an electronic system,
using the vertical component of the record
groove modulation, is used to identify the
presence of scratches. This information is
then applied to a sample and hold circuit
which will switch the lateral information
which contains the wanted information.
Records are tracked with a stereo pickup
cartridge and the output decoded, using a
matrix to provide the required information
for the sample and hold circuit. Dr Craven
pointed out that the system was most
effective on early electrical recordings
rather than on the more complex acoustic
versions.

Duplicating musicassettes

A particularly intriguing paper was
jointly read by G. W. R. Taylor and D. L.
Watson, Mr Taylor heads the development
laboratory at EMI tape and Mr Watson is
associated with the development labora--
tories of EMI records. The two presenta-
tions related to the improvement of
high-speed duplicated musicassettes.

The introduction related to improve-
ments in the quality of duplicating tapes
produced by EMI, namely Type 152 for
C60 and Type 161 (C90). It was demon-
strated that with the improvement in
performance, a reduction in intermodula-
tion distortion occurred and it was possible
to make use of the improved high-frequency
short-wavelength performance to offset
duplicating losses.

Complementing this performance im-
provement, Mr Watson pointed out that
getting the best out of cassette duplication
involved considerable care and expertise.
In this he particularly referred to the
problem of dynamic range and noise.
Dangling a “carrot” before his audience,
Mr Watson announced that EMI Records
had been able to effect significant improve-
ments in this direction by the development
of a new electronic circuit which was the
subject of a patent application. The
demonstration that.followed was a com-
parison between disc and duplicated
cassette using the same original recording.
Differences were negligible, indicating that
the claims made are of quite a remarkable
nature.

As a final note, further information
concerning the availability of a bound
book containing the papers presented at
the convention can be obtained from the
society’s secretary at 1 Crown Close,
Orpington, Kent VR6 6JP.
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News of
the Month

Video first

The video disc player developed by AEG-
Telefunken, Teldec of Hamburg and
Decca (London) was launched on the
West German market on March 17. The
machine, which is now known as TeD
(Telefunken Decca), was originated in
1965 and first demonstrated in Berlin on
June 24, 1970. It uses a thin, flexible
plastic disc with hill-and-dale recording at
a pitch of around 280 grooves per mm
and revolving at 1500 r.p.m. A diamond
stylus and ceramic transducer detect the
vision and sound signals, which are then
modulated on a uw.h.f. carrier and passed
to the aerial socket of an ordinary
receiver. TeD has been developed to the
PAL colour standard for sale in German-
speaking areas at first, but NTSC and
SECAM versions have also been produced.
Fifty programmes are available on discs
costing as little as £2 and lasting up to
ten minutes. It is claimed that by the end
of the year, there will be more than 350
programmes. Handling of the discs will
not be a problem, as they are “posted”
into the machine still in their sleeves, the
record being extracted and inserted again
automatically, so that the disc itself is not
under attack by dust or greasy finger marks.
The discs are 0.1mm thick, 21cm diameter
and weigh Sg.

The price of the machine in Germany
is around DM.1500 (£266). In compari-

son with other disc systems and video
tape machine it suffers from the short
playing time, but scores heavily on the
cost. The programme material at £12 per
hour is not much cheaper than unrecorded
video tape at £14—£18 per hour (recorded
tape will be much more than this) but
the machine cost is only half that of the
cheapest video tape machine. The chief
limitation is that no recording by the user
is possible, a snag shared by optical disc
systems (Philips VLP, Thomson-CSF,
etc.) although the MDR, by Erich Rabe,
will overcome this restriction by means
of its magnetic recording principle.

A detailed description of TeD was
given in Wireless World, August 1970,
although development has continued since
then.

——————————————————————————————————
Bristol community TV

experiment concluded

The local community cable television
experiment in Bristol closed down on
March 14 (see leader, April issue). The
experiment provided a considerable amount
of valuable information on the role of
locally originated television programmes
in a city community. Although the licence
in theory could have run for another four
years, Rediffusion, who conducted the
experiment, say they did not consider that
any further useful information could be
obtained by continuing the experiment.

Bristol Channel was launched in May
1973 as part of an experiment in local
television authorized by the Government.
It has cost over £200,000 and been
available to 23,000 subscribers to the
Rediffusion cable network in the city, at
no extra charge. Under the rules of the
licence, practically all the programmes
presented had to be made in the locality
about the locality and by the people of the
locality. Rediffusion could see no reason
for continuing Bristol Channel within the
restrictions of its present licence for what
would be several years before the govern-
ment of the day decided in which way
cable television was to develop.

The Greenwich community TV experi-

TeD video player (UK version shown by Decca), now on sale in Germany. The centre
push switch selects repeated playing of single frames.
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ment closed several months ago. This now
leaves only Sheffield, Swindon and
Wellingborough of the original five
stations licensed.

e e
Rescue radio system

An experimental radio communication
system which provides two-way speech
contact between underground workers and
the surface was successfully used in opera-
tions at-the Moorgate Tube disaster in
London. The equipment consists-of mobile
base station and a number of special
waistcoats containing portable transmitter-
receivers, all of which may be rushed to
the scene of a fire or other disaster. Each
waistcoat contains an integral loop antenna
and the three-channel transceiver is
designed to leave the operator’s hands
completely free. Total weight of each
transceiver is about 5lb while the base
station equipment, with a weight of 30lb,
is also portable. With this equipment
communication can be fully maintained
from within steel-framed buildings, cellars,
tunnels, caves, mines and similar locations.
Each rescue worker is permanently in two-
way contact with the base station and a
talk-through facility is available which
permits person-to-person contact. The
transmitter is voice operated. There is no
press-to-talk or similar transmit/receive
switching. Only two controls are fitted, an
on/off switch combined with a volume
control and a channel selector. The life of
a battery is two hours, the same as that of
an oxygen cylinder.

The system, known as Fire Ground
radio, is in the early development stages
and is not yet generally available. It is
being developed by Plessey Avionics and
Communications under a contract from
the Home Office Directorate of Tele-
communications for use by fire fighting
services.

Memory store for
coloured weather display

A data memory system forms a significant
part of an automated weather radar net-
work being developed for the Meteorological
Office by the Royal Radar Establishment
of Malvern. So far, seven weather radar -
display stores have been supplied for
various stations. The RRE had experi-
mented previously with other forms of
storage but all were abandoned through
economy or limitations of display or speed.
The memory store is built from Jasmin
Electronics’ range of digital logic modules.
Basically, the system stores digital rainfall
data transmitted by radar signals. This
data is then converted into a colour code
for clear. grid type display on a colour
television set. Alternatively, it can be
logged or further processed by computer.
Data is continually updated every 15
minutes and an ordinary tape recorder can
be used as a back up store so that
recorded data can be displayed at any
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time.

The system has sufficient capacity to
store up to nine different area pictures or
one composite picture covering the entire
country. Precipitation data in six degrees
from light rain to thunderstorm with large
hail is held for a period of two hours. The
user can immediately view rainfall distri-
bution in his selected area at any one of
nine different times almost instantaneously.
Alternatively he could play back the nine
pictures in sequence to give a true
picture of weather developments both in
and outside his own area which in turn
would enable him to anticipate conditions
hours ahead.

——————————————
Symposium on
broadcasting satellites

]

The European Space Research Organiza-
tion held a symposium on broadcasting
by satellite at Frascati, Italy from February
12-14. The expressed purpose of the
symposium was to bring the technical and
operational possibilities and the economic
features of this new method of broadcasting
sound and television to the notice of
potential users. Attendance was by invita-
tion and included demonstrations and
presentations by research establishments
and industrial companies active in the
field.

The first day was devoted to various
systems aspects including a presentation
by Dr G. J. Phillips (BBC) who expounded
on the principles of assigning frequency
channels and satellite orbit positions with
particular reference to a plan for broad-
casting national programmes to European
countries. He described trial plans and
explained the limitations imposed by
technical requirements. The second day
was devoted to discussion of receiver design

problems of which Mr E. Alder (S.E.L.,
Germany) described and demonstrated a
method of transmitting two sound signals
as digital modulation in an extended back-
porch period of the line blanking. The
method requires modification of the video
signal waveform in reduction and dis-
placement of the line-synchronizing pulse
and colour burst periods. The final day
was devoted to satellite systems.

Whether the conference achieved its
purpose is hard to say. Certainly it
brought togethér many of those in Europe
concerned respectively with satellite tech-
nology, broadcasting and receiver design
and some aspects of the subject were
discussed ad nauseam. However, attend-

ance by representatives from developing

countries seemed disappointingly low and
perhaps insufficient attention was given to
their problems.

Satellite navigator .
helps food search

Positional accuracy to within 20 feet is
claimed to be obtainable from the RSN2
Satellite Navigator in use by the captain of
a scientific research vessel which recently
left Southampton on a seven-month voyage
prospecting for new food resources.

This first fitting of an RSN2 aboard an
ocean going surface vessel was made in
3% hours by Redifon Telecommunications
engineers. Direct readout of latitude,
together with GMT, is given on an
illuminated display on the front of the
unit which occupies 34 cubic feet of space.

Operation is automatic—an inbuilt
computer does all the work using informa-
tion transmitted by six orbiting satellites
(see “Navigation by satellite” by W.
Blanchard, Wireless World, February
1975, pp.52-57). The ship—Profesor

All three of London Fire Brigade’s new control room v.d.u. installations are now

operational. At Croydon, pictured here and controlling the entire Greater London area

south of the Thames where there are about 965,000 dwellings, 100 emergency calls are

-------

handled each day and passed to the 45 stations in that 420 square mile area.
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Siedlecki—is a Polish research- vessel
working for the International Sea Fisheries
Institute and partly financed by the Food
and Agriculture Organization of the
United Nations. i

It will explore the open ocean for new
fishing areas, of which maps will be made,
and also look for krill, small crustaceans
which are the main food of the balin whale
and a possible new source of nutritious
food.

]
Communications 76

————— — ]

With enlarged terms of reference, Com-
munications 76 promises to be the largest
and most important event in the field of
international  telecommunications. Sub-
titled “communications equipment and
systems,” it now takes in radio, civil,
public and private and defence com-
munications  interests. The four-day
“exposition” is being sponsored by six
authorities (Ministry of Defence, Home
Office, British Overseas Trade Board,
Electronic Engineering Association, Tele-
communications Engineering and Manu-
facturing Association, and the Institution
of Electrical Engineers) and will feature
an enlarged exhibition, three-tier conference
with parallel sessions devoted to the theme
subject, user topics and technical matters,
and a number of “inward missions”. There
will be at least four of these, in which the
British Overseas Trade Board subsidize
parties” of senior buyers having specific
interests in the four themes.

Each of the four days of the con-
ference, under the chairmanship of Dr D.
M. Leakey, will be devoted to a single
theme—radio communications, sponsored
by the EEA (first day); civil communica-
tions, sponsored by the Home Office
(second day); public and private tele-
communications, sponsored by TEMA
(third day); and defence communications.
sponsored by the Ministry of Defence
(fourth day). Communications 76 will be
held - June 8-11, 1976 at the Hotel
Metropole, Brighton.

The first quadraphonic
Nowell
—_—

The BBC’s second experimental quadra-
phonic broadcast, with a seasonal message
this time, will start at midnight on
December 23 and will last for about an
hour. It will be a nativity play “The First
Nowell”, based on medieval pageantry to
music by Vaughan Williams. As with the
first quadraphonic broadcast last July, two
groups of v.h.f. stereophonic transmitters
will be used. Radio 3 transmitters will
carry the front left and right signals and
Radio 4 .the rear left and right. In the
absence of a second stereo receiver, some
interesting, though not completely repre-
sentative effects could be obtained by
using a mono receiver, preferably v.h.f.,
tuned to Radio 4, to provide the rear
information from a central position.
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A 50MHZz oscilloscope

An advanced design using semiconductor techniques
1—Y amplifier and X amplifier

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

Department of Electronics, Southampton University

The oscilloscope design presented in this
article is the final result of five years’
development and construction work car-
ried out in my spare time. The project
started with the purchase of a new

Brimar cathode ray tube, the large cash

outlay ensuring that an oscilloscope of
some sort would eventually be built. From
the first rather crude instrument, I became
afflicted with a desire for perfection, and
the present design is the result of con-
tinual improvement. To give an example
of the amount of development work that
I have done: three versions of the Y
amplifier have been built, two of the
e:h.t. inverter, two of the Y attenuator,
two of the ramp generator, and no less
than five of the X amplifier.

. The oscilloscope offers all the usual
facilities to be found in high quality
commercial instru'rpents, such as directly-
coupled amplifiers, stabilized e.h.t., cali-
brated triggered timebase, and wide
bandwidth. It lacks dual-trace operation,
Y signal delay, and delayed timebase. The
performance can be judged from the
specification and some waveform photo-
graphs which will show the limits of the
performance in some respect or other.
Although I cannot guarantee these per-
formance figures for all examples built,
I am confident that the circuits are
repeatable and will work well without
further development.

I should point out that this design
is complicated and that its construction
should only be attempted by those
readers with considerable practical exper-
ience. It is also expensive, costing at
least £80, which is probably sufficient
deterrent to those who are not wholly
confident of their ability. However, the
finished result is as useful and as easy
to use as commercial instruments costing
much more. It also seems to be reliable,
having survived six months in the hands
of the Southampton University Radio
Club! It is recommended that the full
series of articles is read and digested
before starting work on the oscilloscope,
as they will be published in the order
considered best for description, not for
construction. The list of components will,
for this reason, be printed with the final
article.

Y amplifier

The Y amplifier is a general purpose
wide band amplifier, directly-coupled
throughout, and with a bandwidth of
50MHz, although the attenuator
degrades this. The basic sensitivity of
100mV/cm, and all other lesser sensi-
tivities are obtained by switching a 1MQ
compensated attenuator in front of the
fixed gain amplifier. A switch increases
the basic amplifier sensitivity to 10mV/cm,
maintaining the direct coupling but de-
creasing the bandwidth to 17MHz. A
capacitor-coupled pre-amplifier with a gain
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of 100 may be switched in front of the
attenuator to increase the maximum gain
to 100pV/cm, but use of this degrades
the bandwidth to 10Hz—600kHz. The
input impedance is constant at IMQ,
25pF on all ranges to. allow the use of a
“divide-by-ten” probe.

The Y amplifier is divided into two
parts, one of which, the pre-amplifier, is
mounted in a removable plug-in unit, while
the output amplifier is in the main unit
next to the tube base. The removable Y
plug-in unit facilitates the construction
of alternative Y pre-amplifiers. More will
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be said about this in the section on
modifications.

The Y output amplifier circuit is shown
in Fig. 1. The basic configuration is a
differential cascode amplifier with Tr, and
Tr, as the common-base pair, and Tr; and
Trs the common-emitter amplifiers. The
base voltage of Tr; and Tr, is held at a
constant d.c. potential of + 14V, adjust-
able with R,. The common-mode input
valtage is 11V, this voltage and the
emitter resistors R;; and R,, defining the
current through each half of the cascode
to be 26.5mA. The mean Y plate potential
is therefore about 30V. The gain of the
stage is defined by R,; to be 13 times.
L;, L,, C, and R ;s compensate for a fall
in gain due to capacitive loading at the
collectors of Tr; and Tr,. These compo-
nents are adjusted to give a good pulse
response. L,, L,, Ry, R, and R, reduce
the effect of mismatch and reflections in
the wires connecting the output amplifier
‘with the plug in. They were adjusted
experimentally to give a reasonable pulse
shape. Tr, provides a low impedance feed
to the trigger generator.

The Y pre-amplifier circuit is shown in
Fig. 2. The main active component is a

MA733 integrated circuit, which is a dif-
ferential wideband amplifier, and could
almost
for the present application. Fixed gains
of 10, 100 and 400 can be selected by
shorting various pins on the TOS5
package, with a bandwidth of 100MHz,
or the gain may be varied between 10
and 400 with a preset between pins 4
and 9. The maximum supply voltage is
+ 8V so R,; is used to drop the 18V rail
to 15V. The output common mode voltage
is 104V and the input common mode
voltage 7.5V.

The minimum gain of the 733 is 10,
so the total gain of the output amplifier
and the 733 is 130. With a deflexion
sensitivity of 8V/cm, this gives a final
sensitivity of 60mV/cm. The input stage,
therefore, has a gain of about 0.5.

The input stage is a differential ampli-
fier using two junction f.e.ts in common-
drain, and two n-p-n transistors in
common-emitter. The input stage provides

Fig. 1. The Y output amplifier. L,, L, are
ferrite beads.
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firstly a high input impedance and
secondly, a voltage shift from the OV
input to thé 7.5V input to the 733. The
collector loads of Tr,, and Tr,; are 500Q
in order to ensure a wide bandwidth. At
one stage in the design I thought that the
Y amplifier might be made fully dif-
ferential, with two input terminals. This
was not done, but explains R,; to adjust
the common mode rejection to a maximum,
and also the current sources Tr,, and Tr,,.
R;, adjusts the gain of the whole ampli-
fier, and R,; adjusts the common mode
input voltage of the 733 to exactly 7.5V.

The Y shift voltage is applied to the
gate of Tr,; from a network which pro-
vides fine and coarse shift controls. The
coarse control acts as a balance adjust-
ment in the X 10 gain position. The shift
network is fed from the +11V rails.
Input protection is provided by D,, D,
and R,, .

The X 10 gain switch operates RL,,
which switches R,; across the gain control
pins of the 733, increasing its gain to
100X . A reed relay is used here to avoid
long leads to the pins of the 733. The
capacitance from pins 4 and 9 to earth
must be as small as possible.

The final parts of the Y amplifier are
shown in Fig. 3 and Fig. 4. The Y
attenuator switches a separate section
for each gain position. Each section is
compensated and has a capacitor to
standardize the input impedance. A
further discussion of the Y attenuator
will be given in the construction section.

The a.c. pre-amplifier has a gain of 100,
and is placed between the attenuator and
the input socket. This means that noise
generated . in the pre-amplifier will be
attenuated as the sensitivity of the main
amplifier is reduced. The circuit has zero
phase shift between input and output,
maintaining the convention that up is
positive on the screen. The prototype
showed instability due to capacitive
coupling between the input and output.
C,, was added to eliminate this, and
could be removed if the screening was
made more efficient. In particular, S,, aud
S,. could be on separate wafers, with a
screen in between. It was not anticipated
that the “+ 10” probe would be used
with the “AC X 100” gain position.

This concludes ‘the circuit description
of the Y amplifier.

X amplifier

This part of the oscilloscope gave easily
the most trouble, and about four com-
pletely separate versions of the X
amplifier have been built and rejected.
At this point I have to admit that I
looked at the circuits of various com-
mercial oscilloscopes to see how to over-
come the problems I had experienced.
The present circuit, shown in Fig. 5, is
based on one used by Solartron.

The problem is that the circuit has to
provide very fast slew rates with very
fast recovery from overload. Consider
the X amplifier operating from the
50ns/cm sweep. The total deflexion
voltage required is about 170 volts peak
to peak, which corresponds to a slew rate
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of 340V/us. Now the problems really
begin when the X5 expansion switch is
operated. The slew rate is now 1700V/ps!
Worse than this, the amplifier will be
overloaded for about three-quarters of the
sweep, as it is trying to produce a sweep
voltage of 850 volts, when it has a
maximum voltage swing of about 200 volts.
The result of all this is to produce an
impossibly non-linear sweep, sometimes
even doubling back on itself! The secret

junctions remain reversed biased during
overload, as a saturated transistor takes
too long to recover. It is also equally
important to avoid base-emitter junction
reverse breakdown for the same reasons.
The degree to which the circuit avoids
these troubles may be judged from a
photograph of a 100MHz sine wave
displayed at 50ns/cm with X 5 expansion.

The basic configuration of the output
stage is again a differential cascode ampli-

213

—50V rail and the + 130V rail in order
to obtain sufficient voltage swing. The
mean output voltage with no spot
deflexion is 50V, which gives a current
of 24mA in each half of the differential
amplifier. The bases of Tr;, and Tr;, are
held at —24V by D,, and D,s. D;sto D,y
prevent the collector voltages from falling
below — 11V, thereby avoiding saturation
of Trys and Try, .

The emitter voltages of Tr,, and Try

is to ensure that all collector-base fier. This is operated between the are at — 39V, requiring collector voltages
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of about —27V on Tr;, and Try;. This
p-n-p input stage will accept the full 20V
peak-to-peak sweep voltage without over-
loading. The constant-current source 77y,
prevents. saturation of Tr;, or Tr;;, and
sets the overall working point of the
amplifier. D,;, and D,, prevent breakdown
of the base-emitter junctions of Try,
and Tr;;. The gain of the amplifier is
adjusted to give a sensitivity of 2V/cm
with Ry;. When the X 5 expansion switch
is operated, Ry, is switched into circuit

" via-relay RL, and the sensitivity increases

to 400mV/cm.

To summarize the horizontal deflexion
system, Fig. 6 shows the interconnexion
of the various horizontal sub units, and
also shows the circuit of the external X
preamplifier. This has a fixed gain of 4,
and is protected in the same way as the Y
amplifier. A switched attenuator provides
sensitivities from 100mV/cm to 5V/cm.
The X5 gain relay RL, is operated in the
external X position of S;. Although the

Wireless World, May 1975

external X preamplifier is a negative
feedback amplifier no compensation seems
to be necessary. (To be continued)

Fig. 4. Y attenuator sections, selected by
S, in Fig. 3.

Fig. 5. The X amplifier for both timebase
and external signals. Letter symbols refer
to Fig. 6.
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Fig. 6. The horizontal axis switching and
X input amplifier.
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Specification of the

oscilloscope
C.r.t. :
Spiral p.d.a. tube operated at 4kV.

E.h.t. derived from feedback-stabilized
inverter. Built-in graticule inside tube
face. Screen area 10cm X 6cm.
Directly-coupled retrace blanking.

Calibrator

1kHz square wave calibrator giving
voltage outputs of 5 volts., 1 volt. 0.1
volt, 10mV, 1mV to sockets on front
panel. Voltage accuracy +1%. Time
accuracy +0.5%.

Y amplifier

1MQ, 25pF input impedance. Nine-
position switch giving vertical sensiti-
vities of 100mV/cm to 50V/cm in 5, 2,
1 sequence. Switch giving gain increase
of 10X on all ranges. A.c. preamplifier
giving gain increase of 100X for a
maximum sensitivity of 100pV/cm.

Bandwidths {at — 3dB points}

gain x 1 d.c.—50MHz. rise time
7ns

gain X 10 d.c.—17MHz, rise time
20ns

gain X 1000 10Hz—600kHz, rise time
0.5ps

Hum and noise
0.5cm peak to peak at 100pV/em

X ampilifier
External input with input impedance of
1MQ. Six sensitivities of 100mV/cm to
5V/em in 5, 2, 1 steps. Bandwidth
d.c.—5MHz.

Sweep generator

23 switch-selected ranges from 1s/cm
to 50ns/cm in 5, 2, 1 sequence. Un-
calibrated fine adjustment with 3:1
range. Linearity of sweep better than
0.1% except on 50ns range, when 0.5%.
Accuracy of all ranges + 2%.

Expansion switch giving X expansion of

5X. Usable on all sweep ranges giving
a maximum rate of 10ns/cm.

Single sweep facility

Triggering

Trigger level control with +/— slope
switch. Trigger selector switch giving
the following positions:

“Int.” A.c.-coupled signal taken fromY

amplifier.
“L.f. rej.”” As int. but via high-pass
filter.

These two positions provide stable
triggering up to 10MHz. The minimum
signal level is 0.3cm.

“H.f. sync.” Stable synchronization
up to T00MHz with 0.2cm signal.

“Ext. d.c.” External triggering. Minimum
level 50mV at 1kHz.

“Ext. I.f. rej.” Input impedance TMQ.
“*Line.” Triggering from 50Hz mains.

Cost to build using mainly new com-
ponents £80.

Literature
Received o

ACTIVE DEVICES

Burr-Brown have sent us a leaflet on the Model
3660 i.c. instrumentation amplifier, which features
a voltage drift of less than 2.5pV/°C and a bias
current drift of less than 2nA/°C. Common-mode
rejection ratio is at least 110dB and the input imped-
ance is 20GQ. Burr-Brown International, 25A King
Street, Watford, WDI1 8BT .............. Ww401

A booklet from Micro Electronics gives design and
applications information on the MEU21/22 pro-
grammable unijunction transistors. Applications
include oscillators, a TV deflection circuit, delays
~and s.cr. control. Micro Electronics Ltd, York
House. Empire Way, Wembley, Middlesex . WW402

An eight-page leaflet giving connexions and
application notes for several manufacturers’ audio
integrated circuits is available from Chromasonic
Electronics, 56 Fortis Green Road, London N103HN.
The cost is 10p. or free with more than £I of
components.

PASSIVE DEVICES

We are informed by Plessey that they have pub-
lished a brochure setting out full information on a
range of c.r.t. deflection components for professional
use. The publication, which is in English, French
and German, is obtainable from Plessey Windings,

Abbey  Works, Titchfield, Fareham, Hants
POI44QA ... ..t wWw403
MATERIALS

A brochure entitled Adhesive on both sides describes
the uses of double-sided adhesive tapes in various
industries. There is a page of characteristics of
14 types of tape made by Tesa Tapes Ltd, Ascot
Road, Bedfont, Feltham, Middlesex TW 14 8QP.
wWw404

EQUIPMENT
Appliance Components Ltd tell us that they have
available a leaflet on the ETA series of electronic
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delay timers for the range 3s to 20m. Appliance
Components Ltd, Cordwallis Street., Maidenhead,
Berks SL6TBQ ......ovviiviiiit WWwW405s

Crystal oscillators, compatible with c.m.o.s. cir-
cuitry, are available from Lyons Instruments and the
Vectron CQO-236 range. which covers frequencies
from 0.01Hz to 10MHz, is described in a leaflet
available from Lyons at Ware Road, Hoddesdon,
Herts ..ovviieeiieii e WW406

Cambion say that they have issued a brochure of
Euro-Card component mounting boards and Euro-
Rack assemblies. Cambion Electronic Products
Ltd, Castleton S302WR ................ WWw407

Transducers using strain gauge. piezo or differential
transformer techniques for the measurement of
pressure, force, acceleration and displacement are
described in a new short-form catalogue from Bryans
Southern Instruments Ltd, Willow Lane, Mitcham,
SurreyCR44UL .......... ...t WWwW408

A 64-character, 16-column alphanumeric printer
from Gay of Milan. named the Printina, is briefly
described in a leaflet from Claude Lyons Ltd.
Hoddesdon, Herts ..................... WWw409
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Digital frequency-synthesis—

a new approach

by D. C. Ayre, Dip. Tech. (Eng.); and K. G. Woodard, B.Sc.

Farnell Instruments Ltd

Although the idea of the phase-locked loop synthesizer has been in existence for some time, it has
never been possible to use the type of phase comparator having infinite pull-in range with a
resolution of six digits and still produce a signal with very low residual f.m. This article shows how
the residual f.m. can be greatly reduced while retaining a fast response time and high resolution.

In the last few years there has been a vast
expansion in semiconductor technology,
and in particular in integrated circuits,
which has done much for digital circuit
design by providing many new building
blocks of great internal complexity and
overall versatility. It is the introduction
of this type of device, and notably high
speed dividers up to 1GHz, that permits a
new look at old techniques. One area that
has benefited is digital frequency synthesis,
using a phase-locked loop, a technique
which has been in existence for over forty
years.

Fundamentally, the phase-locked loop

fo fr
voltage
.y - reference
controlled j—p—4 comparator f—a—4 C a40n
oscillator
[
Vc fo=fr‘

Fig. 1. Elementary phase-locked loop.

is a means of controlling the frequency
of a voltage-controlled oscillator so that
its frequency is equal to a reference fre-
quency or some multiple or sub-multiple
of it. For this purpose a phase com-
parator is required. An elementary phase-
locked loop is shown in Fig. 1. This is a
first-order system, the error being in phase
only. It is this phase error that is used to
control the v.c.o. to the correct frequency.
As the output of the phase comparator
contains oscillator frequency components
of high relative level, a low-pass filter is
used—Fig. 2. Components of this filter
are carefully selected to produce a good

E:

Fig. 2. Typical low-pass filters.

f
fr "N‘ f
reference =N — v.c.o
frequency i e
. . . f.= L
Fig. 3. Basic synthesizer. N

(a)

Fig. 4. Comparator waveforms and their

effect.
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phase margin in the loop characteristic.
As the bandwidth of the loop is usually
very much smaller than the oscillator fre-
quency, there is virtually no r.f. fed back
to the frequency control of the oscillator.

To make this loop into a basic synthesizer
a programmable divider is added—Fig. 3.

" If the divide-down ratio is very large,

then the comparison frequency becomes
very low. This frequency may now be
getting into the region of the control band-
width, in which case it will be fed directly
on to the frequency control line causing
frequency modulation. This has been a
limiting area ever since the devices made
this type of synthesizer possible. The
resolution must therefore be kept relatively
low if the residual f.m. and the settling
time of the loop are also to be kept low.

Originally, the phase comparator was
an analogue circuit using diodes and trans-
formers, similar to a mixer, but with the
advent of complex integrated circuits the
comparator has become digital, at fre-
quencies that can be reached by digital
integrated circuits. The output from these
comparators tends to be of a digital nature
which is easily filtered if the comparison
frequency is high.

The comparator waveforms of Fig. 4,
with their inherent problems, are easily
produced using modern integrated circuits.
The advantages gained by these circuits,
such as logic level outputs that indicate
the lock condition or the ability to search
over a very wide frequency range to
allow lock to be obtained, make it worth-
while finding a way to overcome the major
disadvantages. A phase comparator of this
type but with a ripple-free output would
make it possible to build a synthesizer
with up to six decades of frequency
control and to restrict the unwanted f.m.
to negligible proportions.

The area for greatest improvement is
in the waveshape of the correction pulses.
The present comparators tend to produce
a wide energy spectrum with the maximum
power in the lower frequency components.
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titter response to reduce f.m.
/ optimum filter response for loop
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Fig. 5. Comparator energy spectrum.
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Fig. 6. Ideal waveform.
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Fig. 7. Energy spectrum of (a) ideal
waveform, (b) practical system with two
stage filter.

Filters that attenuate these components
would badly affect the phase response
and settling time of the control loop. This
means that to be able to effectively remove
the unwanted components without alter-
ing the loop parameters, it will be necessary
to concentrate the more powerful com-
ponents to higher frequencies as in Fig. 5.
Such a waveform would tend to con-
centrate all of its correction power into a .
very short time, compared with the time
between such pulses.

An ideal waveform is basically a single
cycle of a sinewave at a frequency far in
excess of the repetition rate—Fig. 6. The
energy of this waveform is concentrated
in the spectral lines corresponding to the
frequency of this sinewave and its har-
monics, see Fig. 7(a). In practice, the
energy of the low frequency components
will increase if the loop is compensating
for oscillator drift, see Fig. 7(b). To obtain
the best results, it will be necessary to use
a very low drift oscillator for the v.c.o.

Frequency-locked signal generator

The prescaler, in Fig. 8, is needed to
reduce the maximum input frequency to
the presettable dividers to the maximum
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clocking speed of the logic used which is
approximately 20MHz in the case of t.t.l.
Thus if a resolution of 1kHz is required of
a 100MHz signal, the comparison fre-
quency will be 1kHz divided by the
prescaler—200Hz in this example. The
programmable divider is shown with six
digits, representing a division ratio of up
to 10% and is typical of modern tele-
communications equipment. The compara-
tor output of the system will suffer from
the faults previously mentioned; in
particular any jitter from the comparator
will be magnified by a factor of up to 105,
the value of the programmable divider.
To overcome this fault some extra cirQuitry
needs to be added. Fig. 9 shows the
system in more detail with the extra blocks.

The output of the v.c.o. and reference
lines both drive monostables whose out-
puts alternatively set and reset the flip-flop
to produce a square wave when the
frequencies are equal. Once the v.c.o. pulse
has set the flip-flop, the output isNAND-ed
with the v.c.o. line to see if another pulse
appears before the reference pulse resets
the flip-flop. If a pulse appears, then the
v.c.0. is too high in frequency and the
NAND gate produces a “go-down” pulse.

<
<%

] presettable divider
=N
rescalar
1-1\80Ci\(/)1Hz L~ p—5 >—10|73(5[2|° “
‘( fc =200 Hz
MHz kHz
comparator S
AN
[}
reterence fixed
oscillator - -M
fc = 200Hz

Fig. 8. Frequency-locked signal generator.

Fig. 9. Phase-lock loop $ystem block
diagram.
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v.C.0 »1° ~5 »—10|7|3]|5|2]9 mono
T\ 7N\
N\ £

Q s Q B
reference tfixed R go up
oscillator -M (el ﬂ'p/ﬂop .@

- - - B

W

A A

mono

www americanradiohistorvy com

Y


www.americanradiohistory.com

218

The same function is performed with the
flip-flop’s other output and the reference
oscillator pulse to produce a “go-up”
pulse when the v.c.o. is too low in fre-
quency. The monostables on the v.c.o.
and reference lines provide a delay so that
the flip-flop output cannot be combined
with its own set or reset trigger which
would give false up and down pulses. This
method is preferred to relying on propaga-
tion delays.

There is now a series of go-up and go-
down .command pulses. When the two
frequencies are equal the flip-flop output
has an equal mark/space ratio square wave
and there are no up or down pulses. In
this condition the v.c.o. is free to drift in
either direction until a correction pulse
returns it to equality. Ultimately, the drift
would be balanced against up or down
pulses at the sampling rate of 200Hz.
These pulses constitute the residual fre-
quency modulation.

Phase lock

The method of reducing this 200Hz f.m.
is to carry out a phase-lock operation
which produces “late” and “early” pulses
as soon as the flip-flop output departs
from an equal mark/space square wave.

The set pulse and the divider Q output,
NAND-ed, produce a “late” pulse, the Q
output and the set pulse giving an “early”
pulse. These arereferenced to earth and sum-
med to produce a composite signal. An effect
of the summation is to round off the
composite signal to form a complete cycle
of sine-wave, with a period of typically
100ps. If the v.c.o. drifts low with respect
to the reference oscillator the width of the
late pulse increases by a small amount,
and vice-versa if the v.c.o. drifts high. Thus
the balance between the areas contained
in the late and early pulses gives an
extremely sensitive fine-tuning control of
the v.c.o. Moreover, this control is
instantaneous in its action since it is an
‘“on-line” control.

This complete cycle of sine-wave is an
extremely important point and is the basis
of the reduced f.m. system. When the two
frequencies are locked, the two areas of
the halves of the sine-wave are equal
except for a small amount to balance the
v.c.0. drift. As can be seen from Fig. 7(a),
the cycle is very narrow, typically
100us. or less, corresponding to a fre-
quency of 10kHz. This means that the
only fim. produced by this phase-lock
technique is at a frequency of 10kHz or
more, and not at the comparison fre-
quency of 200Hz, because there are no
up or down pulses when locked. This
absence of up or down pulses when near
phase lock is used to inhibit the phase-
lock section during “search™ to prevent
locking onto harmonics.

Performance of a synthesized signal
generator

When this system of synthesis is applied
to a signal generator it is possible to
produce accuracy and stability figures
comparable with those produced by a full
synthesizer. However, the noise perfor-
mance of the system cannot be better than

\
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Fig. 10. Typical sideband noise spectrum
of a synthesized signal generator.
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Fig. 11. Typical X-Y plot of frequency
stability.

that of the unstabilized oscillator for the
spectrum outside the bandwidth of the
phase-focked loop.

The lower components of noise are
very much attenuated compared with
those of the unstabilized oscillator, while
the outer components are hardly affected
—Fig. 10. Another factor which will
compare unfavourably with the full
synthesizer is resolution, which in the
case of this synthesized generator is only
1kHz. This figure is arrived at by a com-
promise concerning cost, complexity and
speed of operation, speed being another
factor that compares unfavourably with
the more expensive system.

To consider some of the advantages,
one has first to consider what is required
of the synthesized signal generator. The
disadvantages of a standard signal
generator are drift and inaccuracy of fre-
quency setting. To overcome these
factors several manufacturers have
produced add-on synchronizers which
solve the problem of inaccuracy and drift
but are very inconvenient to use, requiring
the frequency to be set manually to a high
degree of accuracy before locking can
take place. Also if this is done only a
short time after the unit is switched on,
it is likely to lose lock again.

This add-on synthesizer, however, has
none of these disadvantages, being
capable of finding and locking on to any
frequency dialled up on the thumbwheel
switches, even if this means changing
range. No external frequency counter is
required and no digital display for con-
firmation of frequency as it is not possible
for the system to settle on the wrong
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- frequency and also indicate that it has
locked.

This ability to move to a frequency
that has been set-up digitally means also
that external digital programming is
possible, including a digital sweep.

The frequency stability of a system
using an “unovened” crystal in and out of
lockis shownin Fig. 11.

The time taken in practice for the
frequency to be altered from 10MHz to
100MHz (four range changes required)
is around 5 seconds. The time taken to
move 1kHz is in the order of milli-
seconds.

Resolution is considered to be of no
problem in general as there is little real
requirement for the frequency to be set
any more accurately than 1kHz, this being
about the practical limit with standard
signal generators.

New m.o.s. centre

At a cost of DM 20 million, a plant for the
production of m.0.s. components has been
set up in Munich. The new facilities com-
prise six diffusion ovens for doping the
semiconductor crystals with impurities and
three ion implantation systems for i.cs
with particularly low operating voltages.
The new plant has-been set up by Siemens.

Integrated metal oxide semiconductor
circuits require fewer fabrication steps
than bipolar circuits, have smaller
structures and consume less power. It is
therefore possible to accommodate a
particularly large number of transistors on
a limited area. Engineers were discussing
possible methods of manufacturing such
circuits as early as 1961; five years later
the first samples were on the market. Over
the next few years m.o.s. sales are expected
to increase at a rate of 30%, a figure well
above the average for the components
sector.

The new production centre takes the
place of a number of widely scattered
production locations. Its overall isolation
from the environment allows a previouslv
unattainable, but now obligatory freedom
from dust during the production processes.
The dust content of the rooms does not
exceed 150 particles/cubic metre. Water
with a purity of 10~° ions/litre is available
for the photographic masking processes
that precede each individual diffusion step.
The high degree of purity of the air in the
centre with its area of over 1000 square
metres is achieved despite the fact that 80
persons are directly involved in the manu-
facturing processes.
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The quality of EMI Colorline cable television
equipment is proved daily in systems bringing high
quality television to hundreds of thousands of
people—particularly in Europe.

Now EMI introduces a new range of modular
VHEF network amplifiers offering full two-way
facilities.

The new range—the Colorline RE1000 series—
has a basic forward bandwidth of 40-300 MHz with

optional reverse band-widths of 5-30 MHz or
5-100 MHz. At the same time EMI also introduces
a unique multi-channel =
VHEF/UHF Distribution
Converter. It enables up to seven
channels to be converted from
a VHF trunk network into the
UHF bands for local distribution.

This new equipment,
complemented by our Colorline
RE900 series of VHF push-pull
equipment and by the ME 690
modular series of VHF/UHF

EMI offers a
wider choice of options

in cableTV.

MATYV equipment provides the systems designer
with an even greater variety of options to meet
virtually every requirement of VHF and UHF
cable distribution.

As pioneers in the development of high
definition television, EMI has accumulated
nearly fortg years experience in every aspect of
television broadcasting—embracing hardware,
software and practical operating ‘know-how’
This unique breadth of experience makes us
highly competent to help you. Contact us at the
planning stage.

That’s what we’re in
business for.

0

A member of the EMI Group of Companies,
International leaders in music. electronics and leisure:
EMI Telecommunications Division. EMI Limited.
252, Blyth Road. Hayes. Middx.. England.

Tel:01-573 3888. Telex: 25145.

Cables: EMISOUND London.

WW—181 FOR FURTHER DETAILS
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Go quad for around £50

(including the speakers!)

If you've thought of switching to quad, you've probably
foundit an expensive process. Do you part with your
existing stereo amp - which probably cost youalotinthe
first place -andreplaceit withan even more costly quad
amp? 0r do you buy an expensive add-on kit - often costing
as much as £90 even without the extra speakers?

With Sinclair Project 80 hi-fi modules, you can keep
your existingamplifier ... add a quad decoder, two power
ampsand apower supply unit...acouple of Sinclair Q16
speakers and you've got a high-quality, true quad system
which will have cost youonly £500r so to convert!

How does Sinclair Project 80 work?
Project 80isacomprehensive set of hi-fimodules or
sub-assemblies. Amps...pre-amps...FMtuner...quad
decoder...control units...everything you need to
assemble hi-fi units. They're all designed to look alike and
are atl completely compatible with each other. Simply
decide onthe specification of the unit (stereo or quad} you
want to build...buy the necessary modules...connect
themup and house them.

You can evenbuilda quad amp entirely from Project 80
modules. Two power amplifiers, a control unit and a power

80 hi-fi modules

supply give you astereo amp for as little as £31.80 plus VAT.
The necessary add-on quad modules cost only £36.80+ VAT.
Together, they make up a true hi-fiquad amp for only
£68.60+ VAT!

And whenever you choose, you can add extraProject 80
refinements. AnFM tuner ...ascratch/rumbile filter ...
higher-output power amps - Project 80isanenjoyable way
to develop your own hi-fisystem!

Isit difficult to build?

Not at all. All Project 80 module circuitryiscompletein
itself - all you have to dois connect the external wiringto
numberedsolder points.

Andif you're not so hot with asolderingiron? use
Project 805 kits. Project 805 uses Project 80 modules, but
provides special clip-on tagged-wire connections -
positively nosoldering! There are two Project 805 kits -the
basic 805 stereo ampilifier kit, and the 805Q quad
conversionkit.

805Q can be used to convert aProject 80 or 805 stereo
system, or your existing stereo system.

You'll find more details and some system suggestions

. opposite.

www americanradiohistorv com
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Project 80 hi-fi modules -
the easy way to true
quadraphonics.

Project 80 SQ quadraphonic decoder

combineswithandexactly
matchesProject 80 control unit
for true quadraphonics. This
unitis basedon the CBS SQ
systemandisacomplete
quadraphonic decoder, rear
channel pre-amp and control
unit.

Specification
(9'2in X 2iN X% in.) Connects with
tape socket on Project 80

Project 80 power amplifiers

Two different amplifiers,
designed to be used separately
or combined, with Project 80
modules or as add-ons to existing
equipment. Protected against
shortcircuitsand damage from
mis-use.

240 Specification

(2vINX3in X% in.) 8 transistors.
Input sensitivity: 100mv.
Output: 12 W RMS continuous
into8Q2 (35 V). Frequency
response: 30 Hz-100kHz 1 3dB.
S/Nratio: 64 dB. Distortion: 0.1%
at10winto 80 at 1 kHz. voitage
requirements:12v-35V.
Loadimp:4Q) -150Q); safe on open
circuit. Protected against short
circuit.

Price: £5.95+ VAT

Project 80 power supply units

Range of power supply units to
match desired specification.of
final system.

PZ5 Specification
unstabilised. 30V output.
Including mains transformer.

Price: £5.95+ VAT

PZ6 Specification
Stabilised. 35 Voutput. Including
mains transformer.

Price: £8.95+ VAT

Project 8050 quadraphonic add-on kit

converts your existing stereo
hi-fisystem to quad using
solderiess connections

contains following Project 80
units:

Project 80 SQquad decoder/rear
channelpre-amp and controls
unit

Sinclair 016 speaker

original and uniquely designed
speaker of outstanding quality.

Specification

(10%insquare x 43, indeep.)
Pedestal base. All-over black
front. Teak surround. Balanced

controlunitor similar facility on
any stereo amplifier. Separate
slider controls on each channel
for treble, bassand volume.
Frequency response: 15 Hz to
25 kHz1 3dB.Distortion: 0.1%.
S/Nratio: 58 dB. Rated output:
100 mV. Phase shift network:
902.10,100 HZ to 10 kHz.
Operating voltage:22v-35V.

Price:£18.95 + VAT

260 Specification

(2Y:iNn X 3% iN X % in.) 12 transistors.

input sensitivity: 100 mv - 250mv.
Output: 25 W RMS continuous

into 802 (S0 V). Frequency
response:10Hztomore than
200kHz 1 3dB.S/Nratio:better
than 70 dB. Distortion: less than
01%at12wWinto42at1kHz.
voitage requirements: 12V -50V.
Load imp:4 () min; maxsafe on
open circuit. Protected against
short circuit.

Price: £7.45 + VAT

PzZ8 Specification
Stabilised. Output adiustable
from20Vto60V approx
Re-entrant currentlimiting
makes damage from
overload or even
shorting virtually
impossible.
without mains
transformer.

Price: £8.45+ VAT

2x 240 power amps
P25 power supply unit
Masterlink unit
on/off switch

plus pre-cut wiring loom
with clip-on tagged wire
connections, nuts and boits,
instruction manual

Price: £44.95 +VAT

sealed sound chamber. Spec.al
driver assembly. Frequency =

response: 60 Hz to 16 kHz
power handling: up to 14 W RMS
Impedance:8{).

Price: £8.95 + VAT

adl

Quad system suggestions
from Sinclair

1.Add-on quad to existing system:

12 W per rear channel RMS

Quadraphonic decoder + 2 xZ40 amps+1 x P26 power
supply + (existing stereo amplifier) + 2 x Q16 speakers +
(2 existing speakers) + (turntable). Total Project 80 cost:
£57.70 + VAT

2.Add-on quad to existing system:

25 W per rear channel RMS

Quadraphonic decoder + 2x Z60 amps +1x PZ8 power
supply +(mains transformer) + (existing stereo
amplifier) + (2 x equivalent speakers) + (2 x existing
speakers) + (turntable). Total Project 80 cost: £42.30 + VAT.

3.Quadraphonic system built fromscratch:

12 W per channel RMS

Pre-amp/control unit+ guadraphonic decoder + 4 x 240
amps+ 2 xPZ6 power supply + 4 x Q16 speakers +
(turntable). Total Project 80 cost: £110.40 + VAT.

what more can we tell you?

All Project 80 modules are backed by the remarkable
no-quibble Sinclair guarantee. Shouldany defect arise from
normal use within a year, we'll service the modules free of
charge. And our Consumer Advisory Serviceisalways
availableif you runinto any problems. You'll find Project 80
atstoreslikeLaskysandHenry's - but before you look, why
not get really detailed information? Clip the FREEPOST
coupon for the fully-illustrated Project 80 folder - today!

Sinclair RadionicslLtd,
London Road, St Ives, Huntingdon, Cambs., PE17 4HJ.
Telephone: Stives(0480)64646.

SirncCi=Eir-

To: Sinclair Radionics Ltd, FREEPOST, St Ives,
| Huntingdon, cambs., PE17 4BR.

I Please send me, by return post, a copy of the fully-
I illustrated Project 80 folder.

Name
Address

Ptease print FREEPOST - no stamp needed
WW/5/75

-
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Switch te complete protection.

Switchte EEV,

A selection from the EEV range.We have

more than 300 types of duplexer devices
currently in production.

Y

The receiverisone of the most important
components in radar cquipment. Andone of
the most delicate.

Unless the recerveris completelv
protected, sensitivity will be degraded and
performance adversely affected.

Youcangive vour recelver the protection
it needs by using KEV duplexer deviees.

We cansupply high-qualitv devices (or
all power levels and radar functions. The EEV
range includes:

o 'R tuhes. @ TR Iimiters primed and
primerless:. @ Pre-TR tubes. @ Protector tubes.

o ’IN switches. @Solid state limiters.
o Dalanced duplexers. @ NMixer receivers.
® R heads. @ Momtor diodes. @ Noise sources.

EEV appreciates the importance of
duplexer devices. Thev are a major part of
our total microwave capability.

Backed by Lurope's best research. pro-
duction and test [acilitics, we can provide
devices which exactly meet vour needs.

Whatever vou want to protect, tryv SV s
range forsize \Write or "phone for duplexer
device data. Or, even better, tetl us vour
precise requirements.

EEVand M-OV know how:

WW-—239 FOR FURTHER DETAILS
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ENGLISH ELECTRIC VALVE CO LTD. Chelmsford. Essex, England CM1 2QU Tel: 0245 61777 Telex: 99103.Grams. Enelectico Chelmsford. FEC E
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Letters to
the Editor

|

INTERFERENCE FROM
POCKET CALCULATORS

Widespread use of the pocket calculator
is creating interest in the levels of its
radiated interference especially in certain
electromagnetically critical environments
such as aircraft. Instances have been
recorded of interference with radio naviga-
tion equipment as a result of the operation
of pocket calculators within several metres
of aircraft radio direction-finding equip-
ment. I hasten to add that for commercial
aircraft, however, tests have indicated
that passenger use of pocket calculators
has not affected flight deck instrumentation.

As a related example I observed severe
interference in the measurements obtained
from an electro-encephalograph (e.e.g.)
as the result of the operation of a hand-
held calculator in the vicinity of the e.e.g.
pick-up unit. Needless to say, the results
of measurements performed under such
circumstances would be useless.

It must be pointed out that the signal
levels emanating from pocket calculators
are not their “exclusive property”. Any
operating digital processing system suffers
from the same malady, and at most com-
puter installations great pains are taken to
provide adequate shielding of electro-
magnetically sensitive components (mag-
netic tapes, memory unit, etc.).

As a final item of possible interest I
would like to quote from an issue of
Approach, the naval aviation safety review
of the US Navy, December 1974:

“A Word To The Wise
Recent tests by the Canadian Department of
Communications have established that hand-
held electronic calculators cause a degree of
interference in ADF signals when the calculator
is operated in close proximity to the ADF
antennas. It is not necessary that operations be
performed on the calculator, only that the cal-
culator be turned on. Pilots should be aware
of this and use ADF indications cautiously
when hand-held calculators are being used in
the cockpit.”
Charles Thomas Ristorcelli,
US Navy Postgraduate School,
Monterey,

California, USA.
Later this year we shall be publishing an article by
Lt Ristorcelli on radio interference from pocket
calculators.— Editor.

—_——  ————————]
CAPACITORS AS
TRANSMISSION LINES
———
I found Mr R. A. Fair’s article on capaci-
tors in the December 1974 issue of your
magazine interesting and useful. However,
this articie, as well as many others I had
read, omits an equivalent circuit of greatest
importance to designers of v.h.f. and u.h.f.
circuits.

Tubular and flat ceramic capacitors,
especially with high-K dielectric, often
exhibit a behaviour of open-ended, lossy
transmission line stubs, with periodic
impedance peaks and valleys of decaying
amplitude v. frequency.

This transmission line effect can be
easily demonstrated by using a grid-dip
meter in the oscillating mode. For example,
if a 5nF bare disc capacitor is inserted in
the cut inductance for the 100 to 250MHz
band (thus completing the interrupted loop
of the inductor), one will observe at least
two oscillator drop-out frequencies when
tuning through the band, with strong
fluctuations of the meter reading between
these points. The frequencies of high
impedance where oscillator activity ceases
depend on many factors: physical dimen-
sions of the capacitor (length of stub)
including the location of coil connections
to the capacitor’s plates, dielectric con-
stant of the ceramic material (propagation
constant), etc.

I have seen occasional references in
technical periodicals to some “mysterious”
and erratic behaviour of bypass capacitors
at very high frequencies. I am certain that
there is no mystery if one considers such
capacitor as a transmission line, and the
erratic behaviour of some capacitors of
same value can be explained by differences
in physical dimensions, in the value of K,
location of lead connection to the plates,
and losses of the dielectric material, even
if capacitance is the same.

Alex Azelickis,
Morton Grove,
Illinois, USA.

SINGLE LAMP F.M.
TUNING INDICATORS

T —
Having let several letters on the above
subject go unchallenged, I now feel that
it is time to speak.

The challengers have in general all fallen
into the same trap, which stems from the
fact that they have all been intelligent,
technical people! The emphasis here is on
the “technical”, in the electronic meaning,
which is not a virtue when trying to under-
stand the requirements of the non-technical,
who, almost by definition, do not read
Wireless World.

I was recently visiting a friend who
had just purchased a new tuner-amplifier.
The friend in question is not unintelligent,
being well up the ladder in civil engineering,
but qualifies as non-technical in the
electronic meaning. During conversation
I was asked to explain the legend “contour”
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against one of the push-buttons of his
amplifier. I leave to your readers’ imagina-
tion the trouble I had.

My friend can cope with his two-lamp
system, after it has been explained to him.
A person with less intelligence (unfor-
tunately the vast majority) will have
trouble even when it has been explained.
For instance, both lamps are lit when
there is no station tuned at ali! Confusion
right away.

I agree that the two-lamp system
displays more information, if we know
how to read it, but is it really useful? It is
human nature, I submit, to converge onto
the correct point with a less than critically
damped oscillation. Once tuned, the a.f.c.,
which can make use of the extra informa-
tion, should eliminate the need to readjust,
or it is not worth having. Let the inter-
station mute circuit mute the indicator
lamp also, as in our design (June 1974
issue, p.173), and the lamp becomes a
“station” indicator rather than a “tuning”
indicator proper.

It is hard for people who have been
brought up with a soldering-iron in their
hand to understand that others have not
been blessed likewise, and it is a pity that
so much of what is made for the general
public has to be designed by these
informed ones. Perhaps all design labs
should have a “standard idiot” on the
payroll to test our efforts. I think we
would all get a shock.

J. A. Skingley.
Icon Design,

EASIER TO BECOME
A RADIO AMATEUR?

Cyril Parsons, 1975 President of the
RSGB, will get a great deal of advice on
how to run things in Doughty Street but
I hope he doesn’t take too much notice
of the hints dished up by Pat Hawker in
your January issue.

There are very good reasons why we
should have expansion of amateur radio
by making it easiér to become an operator.
If we don’t fill up some of those wide open
spaces on the 21 and 28 MHz bands with
“operators” the consequences could well
be worse than a possible devaluation of
the amateur licence. A listen around 21
and 28 on Sundays at local midday will
show just how active the real c.w. operators
are: the hush is deafening, but not be-
cause of “conditions”.

Pat Hawker is concerned about mode
and band rivalries. Surely they are the
same thing and stem from the one cause,
that is, the technically competent operator
limited to short distance communications
due to a lack of a c.w. capability who
would give his ears to work s.s.b. dx.

There is a simple and perfectly logical
answer to the problem, and that is to
remove the requirement for a Morse test
from the amateur radio exam conditions.
By all means let those of us who would
rather use c.w., and I am one of these,
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do so. The exam is an anachronism; a bad
operator need not be listened to or
communicated with.

Having freed our amateur operator
from the rigours of the Morse code let us
now take the next bold step and emulate
the American FCC by getting rid of the
requirement to keep a log of communica-
tions. Basically there is no logical reason
why an amateur operator should keep a
log; who he contacts and at what times
are of absolutely no interest to anyone but
himself. The only constraint placed on
amateur operating is on message content
and this is not logged anyway, so away
with the log book; contest operators and
certificate claimants will have to make
their own arrangements.

Maybe the reason Japan outsells
Britain in electronic products by almost
ten to one is because the amateur radio
operators in the respective countries are
in the same proportion.

J. F. Dunglinson, G4CGW, ex 5Z4JX,
Blantyre,
Malawi.

F.M. TUNING
INDICATOR

In Circuit Ideas in the July 1974 issue,
J. S. Wilson contributed a d.c. op-amp
circuit for general a.f.c. applications in
f.m. tuners. I have built a Nelson-Jones
tuner and found that the author’s “winking
l.e.d.” tuning indicator extinguished
asymmetrically under off-tune conditions.

I have used the contributor’s op-amp
circuit to provide extra gain in the a.fc.
feedback loop and I have added two l.eds,
driven by the output (which is limited to
25mA on short circuit), as a tuning
indicator, as shown in the diagram.

The gain of 100 (1MQ feedback) was
too strong for use during tuning but
lowering the gain too far reduced the
sensitivity of the indicator. The com-
promise adopted is a gain of 10 (100kQ
feedback) but a higher gain could be
employed for le.d. sensitivity with a
larger series resistor to buffer the local

oscillator, although its effect on the audio
filter (1IMQ decoupled by 100nF) should
be taken into account.

R. D. Post,

London, W10.

DOPPLER
EFFECT

————— s ==
I note the comments made by Mr J. Moir
(October 1974) and “Cathode Ray” (De-
cember 1974) concerning Doppler effect and
respect their views, but I still require
convincing that this effect is responsible
for the distortion measured, despite the
correlation of actual and predicted
results. There is no question concerning
the existence of phase modulation in loud-
speakers, due to the imperfect piston
action of the cone.

Although it would seem to be a “red
herring” the controversy concerning the
simultaneous existence of carrier and side-
bands in an electromagnetic propagating
medium is elegantly resolved by con-
sidering the practical working and
results obtained from such devices as the
threshold extension demodulator, where
we suppress our tendency to think of the
signal transformed by the use of Bessel’s
functions and consider the physical
actuality of instantaneous frequency.
However, we are handicapped by the
elusive nature of the propagating medium
and final judgement on this issue must wait
for future developments.

There is no such handicap when con-
sidering sound propagation in air. The
physical properties of the medium are well
known. The nature of sound propagation
is accepted as the devolution in wave
fashion of the adiabatic expansion and
contraction of adjacent volumes of air in
a periodic manner. The periodic motion
is only sinusoidal when the medium is
propagating a single frequency. “Cathode
Ray” is therefore incorrect when he writes
concerning one “smaill amplitude high
frequency wave being carried by that
sinusoidally moving air” (my italics). We
may resolve the wave into its sinusoidal
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components, but, as I tried to explain in
my letter published in the August 1974
issue, the conception of the propagating
medium, whether it is a loudspeaker cone
or air vibrating at two sinusoidal fre-
quencies simultaneously, requires parts
of the medium to be in two places at the
same time. The physics of the medium
preciude this conception which, I stress,
is a mathematical transform of the
reality.

Finally, can Mr Moir explain how he
eliminates the supposedly present Doppler
effect from his measuring device? If it
exists in loudspeakers then it must be
present in microphones and all similar
transducers. The problems in deciding
whether it is additive or cancelling should
take some fairly strenuous analysis to
resolve! Of course, the ear, as the final
arbiter of good sound, would prove
an even more difficult topic for con-
sideration.

LIQUID-COOLED
POWER AMPLIFIER

I have studied with great interest Messrs
Stefani and Perryman’s liquid-cooled
power amplifier design (December 1974
issue) and have come up with a few
questions.

Have they experienced problems with
the power output short-circuiting through
the water coolant? (I would assume the
“Prestone” inhibitor is to increase corro-
sion resistance, not decrease conductivity.)

Why have they used MJ4030 and
MJ4033 transistors, which can dissipate
up to 150 watts each at 25°C? When
using water cooling they could probably
have used lower power and therefore
probably cheaper Darlington pairs (e.g.
MJ900 and MJ1000s which, incidentally,
have an hg; of about 6000 at /.=3A d.c.
as opposed to 3500 at 10A d.c.).

What is the input sensitivity to the pre-
amplifier for the rated output?

Apart from possibly changing one or
two transistors (such as the BSY95A) for
higher voltage equivalents (for example
BSY54), would any other components
need to be changed to run at (say) 50 volts
supply?

Paul Lenartowicz,
Hounslow,
Middlesex.

Dr Perryman and Mr Stefani reply:

No problems have been experienced with
leakage currents through the water. The
resistance of the water will be of the order
of 1kQ and this provides only a slight
additional load. However, if any water
escapes near the input pins of the tran-
sistors the whole stage becomes inoperative
and damage may result. Mr Lenartowicz
is correct in assuming the purpose of the
“Prestone” is to act as an inhibitor of
corrosion and organic growth.
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The MJ4030 and MJ4033 transistors
were selected for their very high peak
collector currents, because the amplifier
was required to supply large current pulses
to saturated iron specimens. If lower
currents are needed there may well be
more suitable types of output transistor.

The input to the preamplifier for full
output of 230W is approximately 150mV.

Finally, if the voltage is to be raised
substantially it will be necessary to use
transistors of higher rating and also to
raise the load resistors of the driving stages
(marked R, in Fig. 5). For a 50V supply
it is suggested that 10kQ resistors should
replace the 5.6kQ ones used in the original
circuit. It will also be necessary to increase
the signal handling capacity of the pre-
amplifier, and if this is done by raising
the voltage to 50 then the 4.7kQ load
resistors at the output of the preamplifier
should be increased to 10k Q.

SOLID STATE

DIGITAL CLOCK

—_— e e
Several readers have asked whether it is
possible to use a larger display in my
digital clock (Feb. and Mar. 1975). I used
a Texas TIL360 in the original design to
reduce to a minimum the printed board
area taken up by the display. A larger
display can easily be used if required. The
procedure is as follows:

1. In place of the TIL360 on the p.c. board
mount a 16 pin dual-in-line i.c. socket.

2. Mount the selected displays on a small
piece of Veroboard or p.c. board fitted
with 16 wire pins and plug it into the i.c.
socket on the main p.c. board.

3. The displays used must be common
cathode GaAsP displays. Suitable types
are Litronix Data-Lit 4 or Data-Lit 44, or
Monsanto Man-4.

These displays give a useful increase in
display size without any circuit changes.
The peak segment current is about 15mA;
this represents a peak digit current of
120mA. The segment current may be
increased by reducing the value of R,
to Ry, and R, from 680 ohms. I would
not advise an increase in segment current
above about 20mA (R,, —R;, and R, >
470 ohms).

Some of the large seven-segment
displays require quite large peak currents,
particularly the green GaP displays; also,
due to saturation effects in gallium

phosphide these displays are often un- -

suitable for high-brightness multiplexed
displays of more than four digits.
David D. Clegg,

London SW10.

SDS Components Ltd have told us that they do
. not handle the MOSTEK clock chip used in the
digital clock.

Having read Mr Clegg’s articles in the
February and March issues with interest
I would like to offer some constructive
criticism based on my own experiences.
Basically, I cannot accept his argument

for the rejection of mains as the frequency
standard. If, as the article suggests, one
assumes that the clock will be used mainly
for recording off-air programmes then
it will most likely be built into or near to
any existing radio and recording equip-
ment and thus portability will be of little
consequence. ’

The frequency stability of the mains is
sufficiently accurate for the recording of
off-air programmes since the BBC uses
electro-mechanical time-switches to switch
on Open University programmes and the
accuracy of these is only a couple of
minutes.

If the mains fails you are unlikely to be
able to make a recording either!

The use of a crystal controlled fre-
quency standard may be technically more
aesthetically pleasing but I feel that in this
instance it is unnecessary.

Having accépted the premise that the
clock will be closely associated with any
existing recording hardware, a better clock
chip to use is the Emihus EDC 6051. This
is cheaper and as a bonus has full stop-
watch facilities which are invaluable when
timing programmes or elapsed recording
time, etc. Another possibility with this chip
would be to combine it with the Emihus
ETT 6016 touch tuner and so provide
“touch control” of the logic functions.

R. M. Sinden,
East Sheen,
London, SW14.

Mr Clegg replies:

I-can only agree with Mr Sinden’s state-
ment that the mains frequency stability is
sufficient for the recording of the Open
University - Programmes in the early
morning, since, as he points out, the BBC
uses electro-mechanical time switches. The
use of the mains as a frequency standard
is also ideal for a four digit domestic clock
displaying only hours and minutes; it is
not suitable, however, for a six digit clock
which also displays seconds, there being
little point in a seconds display which is
incorrect by more than a few seconds!

The problem of off-air recording in
absentia provided the initial incentive to
design this clock and I felt that a small,
self-contained clock would have many
additional uses. -

I designed this clock between July and
September 1973; were I to start the design
today I would probably use the same chip.

—_—e——
ELECTRODYNAMICALLY

INDUCED E.M.F.

e
Only the tip of an electromagnetic iceberg
is indicated by C. P. J. Meade’s letter in
your February issue. Argument as to the
true source of electrodynamically induced
e.n.f. has continued since Faraday’s time.

A relativistic hypothesis which seems to

have attracted little notice until recent
times advances the idea of relative motion
between a conductor system and an
observer as being a fundamental require-
ment for such induction!. This would
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appear to be substantiated by simple
experiment?, albeit for non-uniformity of
magnetic field and motoring behaviour.
Further disputation on this subject may
appear futile to your readers; but there
is strong personal opinion that each bout
of .controversy advances our knowledge
a little further; and with an intuition akin
to that displayed by “Cathode Ray’s”
reply to Mr Meade, I feel that the hidden
portion of our iceberg contains profound
secrets relating to the true nature of
electricity, magnetism and gravity.

John Gray,

College of Technology,

Belfast. :
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TRANSISTOR CIRCUIT
DIAGRAMS

We have had the transistor since 1948 but
have not yet reached a satisfactory stan-
dard method of drawing transistor circuits.
The matter is brought to mind by the
article “The monostable . . .” in the
January issue.

The authors’ Fig. 9 contains' a com-
plementary pair of transistors and a
negative supply line at the top of the
diagrams. What then is the meaning of the
sketch which indicates the triggering pulse?
Does it mean that the base potential of T,
is to be driven in the direction of the
emitter, as indicated by a glance at the
diagram? Or does it mean that this is the
appearance of the waveform as viewed on
the screen of an oscilloscope as normally
operated? Had I not known the answer
before examining this diagram I would
not know it now.

In a circuit where all transistors are of
the p-n-p type there does exist an argu-
ment (in my opinion a very poor one) for
having the negative line at the top of the
diagram, but what is the argument for so
doing when the circuit contains an equal-
number of p-n-p and n-p-n transistors, and .
even, as I have seen in some examination
questions, only n-p-n transistors?

It is a pity that Mr Amos did not
mention this subject in his November 1974
article on diagrams. (Incidentally, I do
not like the technique employed elsewhere
by Mr Amos of mixing the two conven-

_tions in one diagram.)

Bearing in mind the facts that the
“positive-upwards” convention has been
standardized for so long, and that we
must all work with conventibnally
connected oscilloscopes, should we not
retain the positive-up convention as our
standard?

Roy C. Whitehead,
Cape Town,
South Africa.
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75 years of magnetic recording

3—From steel to plastic

by Basil Lane, Assistant Editor, Wireless World

From 1939 the Magnetophone entirely supplanted other methods of master recording in German
broadcast studios. It was this unique state of affairs, discovered by the Allied forces after World
War |l, that was to revolutionize design in Europe and America from 1945 and sound the death

knell for steel tape and wire.

The national political situation in
Germany was explosive and international
relations were deteriorating fast, the
dark years of World War II were drawing
in on the Western World. For those out-
side Germdny it was as if the Magneto-
phone had never been; very few reports
on the machine had been written and fewer
engineers had heard it. The war was to
reduce information on the Magnetophone
to nothing and it was not until 1945 that
the world (that is the recording world) was
to be rocked by the progress made during
the war.

In America, progress was slow, probably
due to the early embargo on published
information about the Telegraphone set by
Rood, the President of the American Tele-
graphone Company some years earlier.
Bell Laboratories developed experimental
steel tape machines,”® and in 1939 made
the first ever stereo recording on a
magnetic recorder. In this instance the
machine used steel tape on two reels
locked in' synchronism on the same
machine. In 1937 the Brush Development
Company produced s Soundmirror, a
steel tape-loop machine designed for
laboratory investigation of transient
phenomena. By 1939 they had also intro-
duced a black oxide paper tape, pre-
sumably for the Soundmirror.

In 1941 Brush, General Electric and
the Armour Research Institute went into
production with wire recorders for the
armed services.'* A young man with a
brilliant career ahead, Marvin Camras,
developed the long-forgotten a.c. bias
method and Armour Research applied for
a patent on it. In 1942 Camras designed
the Model 50 wire recorder, bought for
use by the BBC* and used extensively
in airborne service, followed by the
Webcor wire recorder used by the US
Navy.

Just before the end of World War II,
Brush asked Minnesota Mining (3M) to
develop better tapes and under Dr Ralph
Oace, work commenced in 1944,

The revelation—1945

With the war over and the Allied Forces
occupying Germany it became possible
to see just how much tape recording had
progressed. There are many quite amazing
and fascinating accounts of those who
studied the German recording techniques,
some quite official, forming part of
Government committees such as the
British . Intelligence Objectives  Sub-
Committee (BIOS) and FIAT the
American equivalent, others being quick
private investigations by those who had
a fascination for these things. Many post-
war companies specializing in the pro-
duction of tape recorders or tape were
started by these men, including the Mincom
division of 3M, initially Crosby Enter-
prises, and Rangertone run by Col. Ranger,
one of the American Army engineers in
Germany at the end of the war.

The first surprise for those who
investigated broadcasting in Germany
was the extent to which magnetic record-
ing had been adopted. All broadcast
stations had Magnetophones and in addi-
tion they were in use in the signals
sections of the German Army, the Intelli-
gence and in some cases in use in the
telephone system. Almost none of the
radio station output was live, since tape
was used as a method of censoring the
programmes. This idea was developed way
back in 1939 as an expediency for political
broadcasts, all of which were carefully
vetted.

The really surprising feature of those
machines at the radio stations was the
quality of the output. This had been due
to the. development by Dr Braummiihl
and his colleague Weber of the a.c. bias
system, first applied experimentally to the
K4 Magnetophone. In fact the variety of
machines had proliferated and just to
give an idea of what had become avail-
able the following is a list of those for
which the author has documentary record.
The K4, also designated R.24 by the
RRG was made with d.c. bias but con-
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verted in some instances to a.c. bias
by RRG and called the R22. It was
originally introduced in late '1938. There
was a dictating machine, the FT-3 few
details of which are available. The Ton-
schreiber b: portable field unit used by
the Wehrmacht for signals, fitted with
a rotating pitch restoring lead. Ton-
schreiber c: spring-driven lightweight sig-
nals recorder. Tonschreiber d: conversion
of the Tonschreiber b for use by war
correspondents. Tonschreiber f: dictating
machine used as a successor to the FT-3.
The A1000—L40 naval communications
recorder also known as the RE-3. The
R-26: spring driven portable for war
correspondents. The model HTS: a high
quality studio recorder with a.c. bias,
also designated the R122a by RRG.* The
K7: studio machine developed in 1945,
produced in immediate post-war period.

A stereo Magnetophone had been de-
veloped by RRG starting about 1942
using the R22 version of the K4. Approxi-
mately four machines were made with
stacked stereo record and replay heads.*!

The Magnetophone
One of the most remarkable features of
the Magnetophone machine produced by
AEG was how little it differed, in mechan-
ical detail, from those studio and high-
quality domestic machines we see today.
Fig. 1 is an early K4 Magnetophone
showing how the tape is spooled on open
platters with a large hub of similar dimen-
sions to the now commonly known NAB
reel. In this, and all other machines up to
about 1948, the tape is reeled with the
oxide out, thus siting the head block, which
is interchangeable, on the near side of the

.machine facing to the back.

On the left of the head block, which
contains erase, record and playback heads,
is a heavy guide roller designed to reduce
longitudinal flutter in the tape toa minimum.
To the right of the heads under the cover is
the drive capstan and pinch-wheel assembly
from which the tape feeds directly to the
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take-up spool.

The transport arrangements also in-
cluded a lifting device which allowed the
tape to be moved away from the heads
during fast rewind. Three, or in some cases
four, motors were used totransport thetape,
two being used as reel motors. These
motors had an inverse torque versus speed
characteristic and were originally commu-
tator-type, series wound. Later versions
used a.c. motors without commutators.

Constant-speed tape drive was achieved
with a two-phase capacitor-type of
synchronous motor. Solenoid-operated
brakes were fitted to each reel motor and an
interlock was provided on the record and
play button, reducing the chance of
accidental erasure of the tape. The K4
mechanism and subsequent machines to the
end of World War II, all followed this
arrangement but differed in detail from
model to model.

After the general adoption of the K4
by the Reichs Rundfunk-Gesellschaft
(RRG) in 1939, there was considerable co-
operation between them and AEG in the
development of further models. In fact in
late 1939, Dr Hans Joachim Braummihl
and Dr Walter Weber of the Research
Department of RRG developed the a.c.
bias system for use in the K4 types in
broadcast service?!. The broadcast version
of the K4 was designated R22 or R22a
and the subsequent modified versions with
a.c. bias were redesignated R122 or
R122a.

One of the novel features of all of the
Magnetophone models was the use of ring-
core heads and longitudinal recording
instead of the previous arrangements used
on steel-tape machines. A parallel develop-
ment seems to have been made by British
Thompson-Houston in December, 1933,
since they made an application for a
patent*?, granted in 1935, which describes
various configurations of ring-core heads,
including the notion of cross-field biasing*
and the use of compressed iron powder
cores for erase heads."

Several non-broadcast tape recorders
were also produced by AEG during the
war years, one of the most remarkable
being the version known as the Ton-
schreiber b. This machine was used
principally by the Wehrmacht to record
high-speed telegraph signals from a
radio®®. A secondary playback head
could then be brought into use to “slow
down” the replayed signals without loss of
pitch. The head was a rotating drum
assembly, shown on the left of the main
head block in Fig. 2 and marked with the
number 11.

It consisted of four reproducing heads
equally spaced around the periphery and a
commutator which connected each head
to the replay amplifier for 90 degrees of the
revolution. This complete assembly
could be driven by a separate variable-
speed motor which would revolve the drum
in the same direction as the tape. This
effectively reduced the head-to-tape speed

* See concluding part of this series.

1 In practice, BTH may have had some sort of
co-operative agreement with AEG since a later
patent was taken out by BTH on behalf of AEG.
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Fig. 1. An early K4 Magnetophone. The
amplifier and speaker were contained in
two other separate boxes. (Courtesy AEG
Telefunken.)

Fig. 2. A close-up of the transport
arrangements of a Tonschreiber b. The
picture is taken from a BBC Research
Department Report and carries their
legends. (Courtesy BBC.)

and thus the pitch of the tone without re-
ducing the rate at which the total signal
could be transcribed.

The Tonschreiber b had the facility of
being operated at any one of nine tape
speeds from 9cm/s up to 120cm/s, this
being achieved by altering the frequency of
the master oscillator supplying the speed-
regulating synchronous control motor.
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This low-powered motor was directly
coupled to a more powerful non-synchro-
nous motor which provided most of the
torque required to transport the tape. Using
this  double-motor arrangement thus
reduced the power requirement from the
oscillator.

The BBC carried out some voice tests
using this recorder, and which the author
has heard. The effect on playback is quite
peculiar, being somewhat akin to the sound
of someone talking down a long length of
metal pipe. Obviously not intended for
high-quality recording, the Tonschreiber b
was, however, a very clever device de-
signed for pure signals use.

Stereophonic recording

Although P. O. Pederson had described a
method of multiplexing two audio signals
on to a telegraphone wire in 1903 and Bell
had succeeded in making binaural trans-
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missions* by telephone in 1892, there had
been few attempts to record a genuine bi-
naural or stereophonic signal by the time of
World War II starting.

There had been one classic example of a
stereo magnetic recording made at the
American World’s Fair in 1939 by Bell
Laboratories*, but this used a steel-tape
machine with two reels of tape of a new
alloy called Vicalloy, clamped in parallel on
the same transport and driven by a common
shaft. The tape speed for this new type of
tape had dropped to 16 inches per second,
a cut of more than half the speed of the
Blattnerphone machines.

However, as far as magnetic recording is
concerned, this is where the matter seemsto
have rested—except for Germany. The
broadcast organization RRG had, in 1942,
commenced experiments with some
prototype models of stereo tape recorders.
These were adapted from the model K4
(R122 type) by RRG Laboratories and
fitted with the first known examples of a
multiple ring-core head with the tracks in
the same vertical alignment*..

No record pre-emphasis appears to have
been applied, the entire equalization being
achieved in the replay chain. This was not
an entirely satisfactory state of affairs and
in the immediate post-war period sugges-
tions made by the BBC to divide equal-
ization between the record and replay
amplifiers was adopted.

By the end of the war the Magnetophone
had become quite highly developed. The
broadcast versions then in use, type HTS,
were capable of a very good performance
at a tape speed of 77cm/s—relative, that is,
to the steel-tape and wire machines in use
elsewhere. Frequency response was +4dB
from 60Hz to 10kHz with a signal-to-noise
ratio of 35dB, which improved to 50dB
when the excessive hum in the replay chain
was filtered out. The replay amplifier was
not particularly well designed since it had a
signal-to-noise ratio of only 55dB*.

At the end of the war a new type of
Magnetophone was being developed, called
the K7. Parts for the first 16 production
models were found in the French sector of
occupied Germany and an arrangement

'
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was made for these to be assembled and
divided between the French, British and
Americans*®. This machine had several
improvements made in the transport, and
the bias frequency had been raised to
150-200kHz, but the erase frequency re-
mained at 60kHz.

Before passing on to note the tape
developments in Germany in the period
193945, mention should perhaps be made
of other interesting machines®>. The
first, called the Kassetengerat, was a
playback-only machine using a continuous
loop cartridge of 9 X 5 X 0.25in. Inside the
cartridge was 300 metres of tape, a free loop
of which was brought across a rectangular
hole cut in the cartridge case. The loop of
tape would be slipped over the replay head
and capstan and the tape dtiven at 28cm/s.
The high-frequency cut-off point was said
to be about 4kHz.

The second idea was a proposal for
recording signals on a sheet of magnetic
material in the shape of a quarto sheet of
paper. No models of this seem to have been
made.

Tape manufacture

Mention has been made of the experimental
tapes first produced by Fritz Pfleumer and
his subsequent co-operation with AEG
and IG Farben. By 1936 steel-tape
recording had become quite popular in
broadcast applications, even to the extent
that AEG felt it had to maintain a foothold
by patenting a novel thin layer steel foil
mounted on a paper backing tape*
However, the two companies had by then
formulated several satisfactory forms of
tape*®. The earliest of these consisted
of spherical particles of iron of 10—15 micro-
metres diameter, glued to a paper or
cellulose tape with an organic compound*.
Shortly after, in 1934, it was realized that
an improvement in the structure of the coat-
ing could be obtained by using a film-
casting technique®. Here the magnetic
powder was mixed with cellulose or p.v.c.

Fig. 3. The pitch-restoring head from a
Tonschreiber b shown dismantled.
(Courtesy BBC.)
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and a solvent, and was then cast on to a
continuous travelling metal band having a
highly polished surface. When set, this layer
would be affixed to a paper of cellulose base
and slit into tape form.

Although this was a big improvement
there were still problems in obtaining a
good high-frequency performance, due to
the large size of the magnetic particles used.
The search for suitable alternatives led the
chemists of IG Farben to the magnetic
oxides of iron Fe; O, and gamma Fe, O,.
Thus, by 1935 the company registered an
application describing suitable prepara-
tions of these two oxides, for use as mag-
netic powders on tapes®. It would appear
that little further development on oxides
was to occur from this date until after the
war, since it had not yet been realized that
there was an advantage to be gained from
adopting an acicular (needle-like) form of
magnetic particle.

Had this happened the tapes found by the
Allies might have been much better as in one
patent published, IG Farben had clearly
discovered the advantages of using magnets
to improve particle packing in the still-
liquid casting film, and they would have
also therefore discovered the advantages
of particle orientation.

Historically, therefore, by the end of the
war, three types of tape had been developed
by IG Farben. The first of these, based on
the old film-casting techniques described
above, was type C manufactured at Wolfen
using a cellulose acetate base. A later, rather
odd type was then developed called type L.
This was a homogeneous p.v.c. tape in
which the oxide and base material were
mixed together, plasticized and then rolled
into a single-layer film. The finished
product was finally stretched to reduce the
possibility of deformation on the tape
machine. This tape was not too successful
for a variety of reasons and its manu-
facture appears to have ceased in 1945
or 1946. The original plant, manufacturing
type L tape, was at Gendorf which was
taken as part of the Russian reparations.

The last development right at the end of
the war, was type LG manufactured at
Wald-Michebach and Ludwigshaven. This
was a coated tape using pre-stretched p.v.c.
(Luvithermed) as the base material and a
coating of the same sort as type C, which
used y Fe, O, spherical particles as the
oxide.

A comment by an investigating official
on the quality of these tapes, was that
batch uniformity of type C was poor and
that, owing to the low elasticity of the base
foil. breakage was common®®. Type L
appeared to be quite uniform but suffered
from print-through and finally type LG
proved a considerable improvement over
both types.

During the period 1939 to September
30, 1944, a total of 174,890km of tape had
been sold from the Wolfen and Ludwigs-
haven factories together with 3,332 tape
machines. This against a nil return from the
rest of the world for this type of tape
machine!

Reparations and recovery
After the war the Allies developed a policy
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of breaking some of the very large monopo-
listic companies into smaller units and this
was to happen to IG Farben. The factory at
Wolfen, which specialized in type C
magnetic tape and photographic film,
became the now well-known Agfa company
and the main Ludwigshaven plant became
part of Badische Anilin & Soda-Fabrik
(BASF). As for the Magnetophone, it was
regarded as quite a novel idea—so much so
that many still believe that AEG and IG
Farben had deliberately kept its early
development secret as part of the initial war
and propaganda effort of politicians in
Germany before 1939.

Certainly the Allies were not slow to
make use of the Magnetophone, a large
number of examples being officially and
unofficially “exported” to Britain and
America. They were also kept in service in
the broadcast stations of occupied territories
where some were quick to see the same
advantages that Hitler had seen—that the
tape recording could be used to pre-record
political propaganda for simultaneous
repeat broadcasts.

This gave rise to one rather amusing
incident illustrating a vagary of Magneto-
phones. It would seem that one of the Allied
war chiefs, probably Eisenhower, had to
make a broadcast from Radio Luxembourg
shortly after its capture and chose to make
a tape recording prior to the occasion which
would then be transmitted. This was done,
and the transmission was well under way,
when to everyone’s horror Hitler’s voice
suddenly broke in on the recording. The
tape was an old one which had been
inadequately erased! The close of this
apocryphal tale is that a prompt order came
from a furious Eisenhower that fresh tapes
were to be used on all future similar
occasions.

From here on, the threads representing
the development of magnetic recording be-
come much more intertwined, since the rest
of the world still had to be convinced that

plastic-based tape was better than wire or .

steel tape.

There had been no development in
magnetic recording to speak of in the UK
during the period 1939-45; the BBC were
sticking to their complement of Marconi-
Stille machines and a few dozen model GE
50 American wire recorders imported some
time late in the war years. In fact eight of
these were installed in a mobile unit called
the “Octopus” and used during the 1947
Olympic Games. However, there was a
strong preference for disc recording and
their use was extremely limited.

In America the story was somewhat
different with two main areas of develop-
ment almost competing with each other in
the search for more versatile means of mag-
netic recording. Some time in 1940, Marvin
Camras, subsequently responsible for a
flood of inventions associated with
magnetic recording, joined the Armour
Foundation and developed a wire recorder
using a.c. bias which was then produced by
General Electric as the GE 50 and also by
the Brush Development Company. A
version found its way into USAF service
and as a result of a US Navy contract,
Brush went on to develop a steel-tape
version.

In 1941 Marvin Camras applied, through
Armour Research, for a patent on his a.c.
bias method, and in 1942 completed the
design for the USAF recorder. During 1943
another American company, Webcor,
produced wire recorders for the US Navy
and in 1944 Minnesota Mining (later 3M)
started its first hesitant steps towards
developing powder-coated tapes'>.

This occurred as a result of Brush
Development asking Dr Oace of Minne-
sota Mining to develop a thin tape, coated
with magnetic powder. Results were slow in
coming, partly because Minnesota had no
test gear and had to return samples to Brush
for testing. It seems that Minnesota did not
even know what they were supposed to be
producing until it became obvious, with
other developments appearing elsewhere.

In 1946 Brush brought out a new Sound-
mirror machine quite different from its pre-
decessor, but seemingly entirely developed
without reference to the Magnetophone,
which by then was well known. The first
broadcast use of this machine and its paper
tape, coated with spherical particles of
Fe;0,, was during the 1946 New York
State political conventions when CBS
recorded continuousty for 24 hours and
then used the material to edit into a
“highlights” programme broadcast at the
end of the day>'.

This and later machines and their paper
tapes were marketed in the UK from 1949
by Thermionic Products—now Racal
Thermionics—who are still firmly in the
business of producing magnetic tape
recorders.

The birth of an industry

Although tape machines using paper-based
tapes were beginning to appear in America
during 1946 and 1947, it was the“liberated”
Magnetophone arriving in Britain and
America that was to lend a tremendous

.impetus to a totally new industry. Here in

Britain, EMI went to work and by
November, 1947 announced its first-ever
tape recorder for studio use, the BTRI1
console machine. Although much was owed
to the Magnetophone, there were many
modifications which produced a very credit-
able performance. '

By 1948 the Abbey Road studios of EMI
were .using the BTR1, and some machines
had entered service in the BBC. In America
two men, Colonel Richard H. Ranger and
John T. Mullin, had returned from Europe
with samples of Magnetophones and were
busily lecturing on their finds. In May,
1946, Mullin demonstrated his machines to
a meeting of 250 members of the IRE, and
the following day received a visit from Alex
Poniatoff and others from Ampex, who
showed much interest in the German
machines. This meeting led to a fascinating
chain of events that started the production
of the first Ampex 200 in 1948. John Mullin
joined forces with Crosby Enterprises to
produce a taped version of the Philco-
sponsored Bing Crosby Show for NBC
in 1947, an event which was to do much to
promote the use of tape in broadcasting.
Much later Crosby Enterprises were to be-
come what is now known as the Mincom
Division of 3M.
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Ranger had also been busy, since he had
formed a company called Rangertone,
marketing first machines and later tape.
Most importantly, tape was a big problem
because the German product was far from
being completely satisfactory.

By a curious coincidence parallel work
by Dr W. W. Wetzel, H. K. Smith and
R. Herr of 3M versus Marvin Camras at
Armour resulted in the production of an
acicular form of y Fe, O; which Camras
was first to patent. '

The first practical tape from 3M was
called type 100 and was a paper-based
black-oxide type produced in 1947. It was
followed in the same year by type 110,
coated on a plastic base and using the new
red oxide.

The world had at last woken up to the
tape recorder and if at times the allegiance
to the Magnetophone was obvious as in our
own RGD domestic console type, much re-
search and development was to ensue,
resulting in a vast variety of professional
and domestic products by the year 1949.

(To be continued)
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Circuit
Ideas

L )

Accurate current
generator

Most operational amplifier constant-
current circuits suffer from the disadvan-
tage that they require a load isolated from
ground. The circuit shown uses a
grounded load and, using the 741 op-amp,
can achieve a Norton equivalent of an
ideal current source in parallel with a
resistor of greater than 100MQ when
delivering one milliamp of current.

R4
ANA—
741
+
< R3
Ra -
A 'AYA%
Vz
R2
M\ .
i
RL

o

The output impedance of the current
source is primarily decided by the
common-mode rejection of the amplifier
used. As current through R, is also
approximately constant it does not affect
the output impedance.

In the diagram

R, V, V,
[(=—.—+—
R, R; R,
(the second term may be neglected if R,
is large) and
__RiR
‘"R,+R,.
Normally R,<R,=R,and i=V,/R;.
R. Morcom,

Glenrothes,
Fife.

Voltage stabilizing a
symmetrical power supply

The following description of a stabilized
symmetrical power supply with overload
protection may be useful to readers
interested in L. D. Thomas’s circuit*
idea in the October 1973 issue. Voltage
stabilization is by adding two transistors.

Considering the positive rail, stabiliza-
tion is performed by D, cutting off Tr, and
Tr, when the output voltage exceeds the
zener voltage minus V,, of Tr,. Current
through R, is kept constant due to the
constant negative rail voltage.

In the case of heavy overload of the
positive rail, the protection acts as
follows. Maximum rail current is deter-
mined by R, and the current gain of 7r,.
When D, ceases to conduct, the positive
rail voltage will drop rapidly, which in
turn will decrease the current through R,
to the negative rail so that D, will cease
conduction too. Then the negative rail
voltage rises, switching Tr; and Tr, off,
followed by Tr; and Tr,.

The power supply is not necessarily

*In L. D. Thomas’s circuit, a 2.2kQ resistor should
be inserted between the junction of the upper zener
diode and R and the reset push button and series
RC components.
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self-starting when connected to the proper
load. A suitable C—R; combination should
then be used to switch Tr, on. If uncon-
nected, the leak currents of Tr, and Tr,
will normally activate the circuit.

The circuit has been an adequate pro-
tection of my transformer-coupled 20-
watt Bailey amplifiers since 1967. It has
not been possible to blow the output
fuses or destroy the output transistors.

Ole Holmskov,
Hg¢rning,
Denmark.

Wobbulator

The circuit to be described is derived from
a voltage-controlled oscillator mentioned
by F. Butler in a WW article of December
1965, page 602. In this the effective
inductance of the coil is controlled by the
amount of feedback.

The circuit shows how this has been
modified to produce a wobbulator circuit
which is cheap, and simple to set up. Feed-
back is now taken, without phase change,
via Tr;. This transistor can vary the feed-
back in accordance with a control voltage
at its base, If this is derived from the ramp
output of the oscilloscope timebase the
frequency of the oscillator will follow the
variations in the timebase sweep voltage.

The centre frequency of the sweep may

be varied readily by adjustment of C,;
and C,. The-circuit as described is used at
450 to S00kHz, but there seems no reason
why, with a change of coil, it should not
operate at 1.6 or 10.7MHz. Versions
using BC107s, BF115s and BF194s have
been made. Resistor R, may need to be
varied to give the best waveform with
different transistors and probably for use
on different frequency bands.

When the ramp voltage, which can be
derived from the timebase, cannot be used
directly at low impedance it is suggested
that an emitter -follower should be used
and a suitable proportion of the output
tapped off the emitter resistor.

E.C.Lay,
Eastbourne.

+12V

output

100n

oV
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London Electronic Component
Show 1975 |

Exhibitors and exhibition details

The 24th international component show to be held at Olympia, London, from
May 13 to 16, will this year have well over 300 participant companies with
many of these exhibitors coming from abroad. The show will be open daily
from 9.30 to 17.30. Admission is by complimentary ticket but is free to overseas
visitors. Sponsor of the show is the Radio and Electronic Component Manu-
facturers’ Federation and it is organized by Industrial Trade Fairs Ltd. The

following is a list of exhibitors at the show.

Exhibitors

AB Electronic Components
Abbott Transistor Labs.
Advance Electronics
AEG-Telefunken UK
Aktiebolaget Rifa

Aladdin Components

Albol Electronic & Mechanical Prods.

Allen-Bradley Electronics
Allotrope

Alma Components
Alston Capacitors
Altoflex

Amphenol

Anglosid

Anglo Weld Equipment
Antiference

Ariel Pressings
Astralux Dynamics
Avel-Lindberg

Bailey. Stamp & Sons

Batchelor Robinson Group

Bauch, F. W. Q.

BDO Products

Bell Industries

Belling & Lee

Bepi (Electronics)

Berger Lahr

Bernhard Beyschlag Apparatebau-
GmbH

Bianchi. Spain

BICC-Burndy

British Insulated Callender’s Cables

Bonnella, D. H., & Son

Bourns (Trimpot)

Brandauer. C. & Co

Britimpex

British Brown-Boveri

British Central Electrical Co

British Physical Laboratories

British Standards Institution

Bulgin. A. F. & Co

Burgess Micro Switch Co

Burr-Brown International

Cambion Electronic Products
Cannon Electric (GB)
Cannon-MIT (UK)

CB Transformers

Celdis

C.E.M.R.E.P., France
Centralab '

Centre Engineering Inc.
Cerme Electronique

CGS Resistance Co

Cherry Electrical Products (UK)

Chomerics

C & K Components

Clare, C.P., Electronics

Cole Electronics

Coline

Colvern

Comite Permanent des Foires
Computer Metal Reg'd
Comway Electronics
Concordia Electric Wire & Cable Co
Connollys (Blackley)
Constanta of Canada
Contraves Industrial Products
Copal Electronics

Coutant Electronics

Critchley Bros

Crouzet
Crystalonics
CSM (Engineering)

Danbridge (GB)
Darstan

Datel (UK)

Daturr

Dau (UK)

Davall. S.. & Sons
Davu Wire & Cables
DEK Printing Machines
Delta Metal Eiectronics
Dial Engineering Co
Diamond H Controls

D. J. Instruments
Doduco

East Grinstead Electronic
Components

Eaton’s Anodising

Eberle & Co. Elektro GmbH

Edicron

Efco Composants

Egen Electric

EGM Solders

Elecktor Publishers

Electrical & Electronic Trades
Directory

Electron

Electronic Engineering

Electronic Visuals ~

Electronics Weekly & Wireless World

Electrothermal Engineering

Elektrim (Electrical Equipment)

Eiektromodul

Ellenberger & Poensgen GmbH

Emme o

Erie Electronics

Erma

Ernst Roederstein GmbH
Ero-Tantal GmbH

Erwin Sick Optic-Electronic
Euchner & Co

Europa Components & Equipment

Europartners
Evans. Frederick W.
Every Ready (Special Batteries)

Ferranti

Fielden Electronics
Filhol, S. J.

Fischer Elektronik
Flightgrade

Foss Fasteners

FR Electronics

Fried Krupp GmbH
Friedrichsfeld GmbH
Fulmer Components
FW Components

Gardners Transformers

GEC Electrical Comps

GEC Semiconductors

GE Electronics (London)
General Instrument (UK)
Gore, W. L., & Associates UK
Gorman Machine Corporation
Gould Incorporated

Gresham Lion Electronics
Guest Components Group

Habia KB

Hartmann, Fritz Geraetebau
Hellermann Electric
Hesto {(Henkels-Stocko)
Heyco Manufacturing Co
Highuol Connectors
Hinchley Engineering Co
Hird Brown Electronics
Holeywell

Holsworthy Electronics
Hunter Equipment Sales
Hybrid Systems GmbH

{mhof-Bedco

IMI Components Division

IMO Precision Controls

Imperial Metal Industries

Industrial Science

Inselek

Insuloid Manufacturing Co

International Rectifier

Ipar, Spain

israel Company for Fairs &
Exhibition

lvo Counters
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Jackson Brothers (London)
Jermyn Manufacturing
Jungbecker, Germany
Juniper Journals

Keithley Instruments

Klar & Beilschmidt, Germany
Klippon Electricals

Kofod Anchersvej

Krystinel Corp.

Lan-Electronics

LCR Components
Lektrokit

Lemo (UK)

Lerc

Licon Electronics
Limit Tools & Gauges
Lipa and Isostat (GB)
Littelfuse (GB)

Littex

Livingston Hire
Lloyd, J. J., Instruments
Lloyds Bank

Logik A/S

Londex

London Telephones
Lorlin Electronic Co
Lucas, J.

3M United Kingdom

Magic Dot

Magnetic Devices

Marconi Communications Systems
Markovits, |

Marston Exflsior

Marquardt, J. & J.

Mechanical Enterprises Inc.
Medelec

Mepco Electra Inc.

Mercury House Business Publications
Metway Electrical Industries
Micrometals

Microsystems International

Milton Ross Co

Monsanto

Mullard

National Semiconductors
Nea-Lindberg A/S

Neosid

Newbury Electronics
Newport Instruments
NSF Switches & Controls

Oscilloquartz S.A. |
QOstby & Barton Co

Papst Motoren Kg
Parmeko

PCB Piezotronics
Pedoka

Pell, Oliver, Control
Perdix Components
Perivale Controls Co
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This rectangular-faced instrument cathode-ray tube, type
D14-240GH/37, is one of a new range of 14cm-diagonal tubes
being shown by Mullard. For use at bandwidths from 100 to
250MHz, it has a minimum writing speed of 1.5ns. Overall
length is 385mm.

A selection of “‘E”’ series capacitors. produced by Union Carbide

UK at its Aycliffe factory. Twelve case sizes are included in the
range, covering 0.1 to 680 microfarads in voltages from 3 to 63

volts.

Permanoid

Pickering Electronics
Plasmoulds

Plastic Capacitors
Plastic Screws
Plastic Seals
Plessey Interconnect
Portescap UK

Preh Werke

Pressac

Pudenz. Germany
Pye of Cambridge

‘Quality Audio Supplies (Q.A.S.)
Quebec Dept. of Ind. & Commerce

Racal Group Services
Radiall Microwave Components
Radiatron Components
Rafi, Faimund Finsterhoelzl,
Raytheon-Tag Components
RCA

RCL Electronics

Redpoint

Rendar instruments
Research Instruments
Resi$ta GmbH

Resistances

Rilton Electronics

RKB Precision Products
Roederstein & Tuerk GmbH
Ropel, France

Rosenthal China (London)
Roxburgh Electronics
Ryetronic Suppressors

Saarlaendische Kondensatoren-
fabrik

Saft (UK)

Sakae Tsushin Kogyo

Salford Electrical Instruments

Scanbe Manufacturing Corp

Schoeller & Co

Scopex Instruments

Sealectro

Seddon & Brambhall

S.E.E.M.

Sellotape Products UK

Semiconductor Specialist

Semikron (UK)

Siemens

Sifam

Silco, France

Silicon Transistc  Corporation

Siliconix

Smith Industries {Rugby)

Smiths Industries (Cricklewood)

Sogie

Sonnenschein Accumulatoren-
fabrik GmbH

Souriau (UK)

South London Electrical Equipment Co

SP Elettronica SpA

Special Products Distributors

Spectrol Reliance

Spectrum Controls

Sprague Electric UK

Standard Pneumatic Motor Co

Stanley Palmer, G.A.

Steatite Insulatlons

Stettner & Co
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This new Smiths Industries Hypertac 40-way two-part p.c.b.
connector, type HPE, has parallel 0.63mm diameter contacts set
in a 2.54mm grid. The free connector, containing the pin
contacts, is designed for double-sided daughter board mounting
while the fixed connector, containing the socket contacts, is
designed for mother board mounting.

Model 3540, one of Bourns precision potentiometers to be shown

at LECS.

Stocko Metallwarenfabriken
Stolec

Suhner Electronics

Surrey Steel Components
Suvicon

Switchcraft Inc.

Tape Recorder Spares
TDK Electronics Co
Techna International
Techni Measure

Tekdata

Telcon Metals Group
Teledyne Philbrick
Temco

Thomson-Brandt

Thorn Electrical Components
Tinsley Telcon

Tinsley. H., & Co

Toko UK

Tokyo Cosmas Co

Tokyo Sokki Kenkyujo Co
Transistor A.G.
Transradio

Transtector Systems

Ultra Electronics (Components)
Union Carbide Uk

United Carr Supplies

United Systems Corp. (Monsanto)
United Trade Press

Unitrode

Varta (Great Britain)
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Verity Fans (Holdings)

Vero Electronics

Vitrohm Elektroteknisk Fabrik A/S
V.T.M. (UK)

Wallis Electronics
Waycom

Wego Condenser Co
Weller Electric

Welwyn Electric

West Hyde Developments
Weyrad (Electronics)
Whiteley Electrical Radio Co
Wickmann

Widmaier, Germany
Wilson Automation
Wolsey Electronics

Zettler UK Division
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Miccophones matter most.

Never have so few words said so much
about sound system installations. The truth
is that a carefully chosen, top-quality mi-
crophone makes a measurable difference
in sound system quality—regardless of
the other components in the system. It is
false economy at its worst to be a micro-
phone miser. Install Shure Unidyne or Uni-
sphere microphones—for installations
with a marked superiority in voice intelli-
gibility (and fewer service calls due to mi-
crophone problems). For the name of your
local sound specialist, write:

Shure Elecronics Limited v B
Eccleston Road, Maidstone ME15 6AU i.g —
Telephone: Maidstone (0622) 59881 ¥l = B
WW—180 FOR FURTHER DETAILS

www americanradiohistorvy com
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NEWLOW PRICES!

Sinclair Scientific kit (. D

(Was £19.95-save £5!)

£14.95

Britain’s most original calculator Components for Scientific kit
now in kit form (illustrated)
The Sinclair Scientific is an altogether 1. Coil
remarkable calculator. 2. LSl chip
- B e E 3. Interface chips
It offe_rs logs, trig, and true scientific 4. Case mouldings, with buttons,
notation over a 200-decade range — wineweamnd e chenlay i
features normally found only on position +19 pdispiay
;::(I)?zlators costing around £100 or S e N —
: ) _ 6. Keyboard panel
Yet even ready-built, the Sinclair 7. Electronic components pack
Scientific costs a mere £21.55 (diodes, resistors, capacitors, etc.)
(including VAT). 8. Battery assembly and on/off switch
o 9. Soft carrying wallet
/ vel ,

And as a kit it costs under £15! 10. Comprehensive instructions for use
Forget slide rules and four-figure Assembly time is about 3 hours.
tables!
With the functions available on the
Scientific keyboard, you can handle
directly

sin and arcasin,

cos and arccos,

tanandarctan, Features of the Sinclair Scientific

automatic squaring and N @ 12functionsonsimple keyboard

doubling, e - | Basiclogs and trig functions (and their

inverses), all from a keyboard as simple as a
normal arithmetic calculator’s. "Upper and
lower case’ operation means basic
arithmetic keys each have two extra
functions.

log .0 antilog,o, giving quick
access to x¥ (including square
and other roots),

plus, of course, addition,
subtraction, multiplication,
division, and any calculations
based on them.

@ Scientific notation
Display shows 5-digit mantissa, 2-digit
exponent, both signable.

’ . Irad  57.2058°
i i 10 2:30259

§ sSiNnClair o 30259

3-14159

in fact, virtually all complex scientific or
mathematical calculations can be
handled with ease.

l @ 200-decaderange

@& Reverse Polishlogic

| Post-fixed operators allow chain

| calculations of unlimited length —
eliminate need foran  button

Sois the Scientific difficuit to
assemble?
No. Powerful though it is, the Sinclair p
Scientific is a model of tidy : i il \
engineering. : @ 25-hour battery life

4 AAA manganese alkaline batteries
(e.g. MN 2400) give 25 hours continuous
use. Complete independence from external
power.

All parts are supplied — all you
need provide is a soldering
iron and a pair of cutters.
Complete step-by-step

instructions are provided, ; , e, @ Genﬁuinelv pocketable

and our Service Department . . I ar:lg:n : 41/3 x_2”x11/16_'.We|ght4oz.
will back you throughout if . : Attrgctlvely styled in grey, blue and
you’'ve any queries i, White

or problems.

Of course, we'll happily
supply the Scientific
or the Cambridge
already built, if you
prefer —theyre still
exceptional value.
Use the order form.
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At its new low price, the original
Sinclair Cambridge kit remains
unbeatable value

Inlessthana year, the Cambridge
has become Britain’s most popular
pocket calculator.

It's not surprising. Check the
features below - then ask yourself
what other pocket calculator offers
such a powerful package atsuch a
reasonable price.

wWLOW PR'CEs'

Sincl(air Cambridge kit

Was £14.95-save £5!)

Components for Cambridge kit

. Coil

. LSl chip

. Interface chip

. Thick film resistor pack

. Case mouldings, with buttons,
window and light-up display in
position

. Printed circuit board

. Keyboard panel

. Electronic components pack
(diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off switch

10. Soft wallet

B WN =

[se BN Nep]

Assembly time is about 3 hours.

Features of the Sinclair Cambridge

214915827

@ Uniquely handy package.
4173”7 x2”"x11/16”, weight31/2 oz.

@ Standard keyboard.
Allyou need for complex calculations.

@ Clear-last-entry feature.
@ Fully-floating decimal point.
@ Algebraic logic.

@ Fouroperators (4, —, x, =), with
constant on all four.

@ Powerful constant with separate ‘K’
button

@ Constant and algebraic logic combine to
act as a limited memory, allowing complex
calculations on a calculator costing less
than £10.

@ Calculates to 8 significant digits

@ Clear, bright 8-digit display.

@ Operates for weeks on four
AAA batteries.

A
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Now only

£9.95

(INC. VAT)

Take advantage of this
money-back, no-risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
your money without question.

All parts are tested and checked before
despatch —-and we guarantee any
correctly-assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)
Simply fill in the preferential order form
below and slip itin the post today.

Scientific

Price in kit form £14.95 inc. VAT
Price built £21.55 inc. VAT.
Cambridge

Price in kit form £9.95 inc. VAT.
Price built £13.99 inc. VAT.

"""

To: Sinclair Radionics Ltd,
FREEPOST, St lves,
Huntingdon, Cambs. PE174BR

|
Please send me I
[] Sinclair Scientific kit at £14.95 |
[] Sinclair Scientific built at £21.65 I .
[] Sinclair Cambridge kit at £9.95

[] Sinclair Cambridge built at £13.99 |

All prices include 8% VAT.

*| encloseachequefor £ . .. ...

made out to Sinclair Radionics Ltd,
and crossed.

Access account. Account number

CITTT I T I ET]

*Delete as required.

Signed

Name

Address

Please print. FREEPOST — no stamp
needed.

I
I
I
I
I
I
I
I
I
= *Please debit my *Barclaycard/
I
I
I
|
I
I
|
I
I
|

WW5/7

e

SincClEair

Sinclair Radionics Ltd,
FREEPOST. St lves,
Huntingdon, Cambs. PE174BR.

Reg.No:699483 England. VAT Reg. No:213817088.
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DIGITAL DISPLAYS DIGITAL CLOCK CHIPS

DL707 Common-Anode 0.3" LED display . CLOCK CHIPS:

DL704 Comman Cuaeh 0Ly : MM5314  Basic 12/24Hr, 6 digit, 50/60Hz chip.
DL701 Common-Anode 0.3 , 1 . : 7 seg outputs. Very popular, simple
DL747 Common-Anode 0.6 LED display . chip.

DL750 Common-Cathode DL747 . MM5E311 As MM5314 but with additional BCD
DL746 Common-Anode 0.6"" *1 . outputs.

3015F Minitron filament 12.5mm . MK50250 6 digit alarm chip with alarm tone out-

3017F Minitron filament ’1,7.5mm . put, Standard basic alarm facilities.

RDS1 Itoka filament 2.5" . CT7001 Time, Date & Alarm on one 6 digit

RDM2 Itoka filament 5.0 ] chip. The Alarm can be used in 3 modes
DG12 Phos-diode 12.5mm ] . including a time switch. Clock-Radio &

5LTO1 Phos-diode 4 digit clock display ] Snooze features. 7 seg outputs, 50/60Hz

or 100.8KHz input frequency.
CT7002 As CT7001 but with BCD outputs not £ 9.80

7 seg.

TMS3952 Stopwatch chip, most reqd. stopwatch £10.50
functions 6 digits (hhmmss or mmssss},
300kHz input. 7 seg output. Special price.

HEEC?2 8 digit (HhMmSsss), stop/start/reset, £ 850
50Hz/60Hz/100kHz input, BCD output

Digitronic 116  six digit clock £31.00 hard-wired alarm with repeat (snooze).
Digitronic IIK kit version £29.00 Can also be used as 8 digit decade counter.
Quartz and Stopwatch versions also available CMOS chip for Liquid-crystal displays, £15.00
please ring for details and prices. 12Hr, 1Hz colon, input 32768Hz or
Digitronic [tl Time/date/alarm clock £37.50 65536Hz. Runs on 1.5V hearing aid
Chanticleer 4 digit alarm clock £19-60 battery for a year.
Industrial and laboratory clocks — ring for INew Price on MM5316 4 digit non-mplxd alarm chip, will £15.00
details or give us your specification. Chanticleer direct drive |-c or phosphor-diode displays.

£16.60!! * Available in a MHI kit.
We advise the use of sockets for all ICs, 24/28/40 pin £1,00.

All prices on this advert exclude VAT. BYWOOD ELECTRONICS,
181 Ebberns Road,

Hemel Hempstead,
Herts. HP3. 9RD.
Tel: 0442 -62757

| CT Series
2A 250V AC
5. DA 29V DC
Single and double
pole,2and 3 °
position lever
switches with
solder lugs

T Series
0 BA 116V AC

\ZA 29V DC
_ Special Duty.Single
4:. -J' g

3 4|. and double pole, 2

Send
today for
your copy of
this new Arrow
subminiature switch
brochure

“r

1A 115V AC
2A 29v DC
Single, double and

and 3 position lever
switches with ‘
. solder tug or

printed circuit
terminals

__' button switches with
momentary
KGCUOH. Solder
lug or PC terminals ,
WW-—226 FOR FURTHER DETAILS

Arrow-Hart (Europe) Limited,
Plymbridge Road, Estover,
Plymouth, PL6 7PN
Tel: Plymouth (0752) 701155
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Display devices

Survey of techniques and types on the market

The increasing use of digital techniques in
measurement and information processing
has, of course, demanded digital methods
of displaying the information produced.
As a result we have seen the emergence of
a variety of electrical devices for display-
ing numerals, letters of the alphabet,
arithmetical signs and other symbols—the
general term for these being alphanumeric
display devices. A typical device takes the
form of a small panel on which any of the
numerals 0 to 9 may be shown—particu-
lar numerals being selected by switching
voltages to appropriate terminals. Several
of these panels may be assembled in a row
to permit a display of numbers consisting
of multiple digits with a decimal point
and perhaps plus and minus signs—as, for
example, in a digital voltmeter.

There are various ways of generating
the characters, and the methods dealt with
in the separate sections of this survey are:

incandescent  filaments, gas-discharge
devices, light-emitting  semiconductor
diodes, electroluminescent panels and

liquid crystals. These methods also involve
different techniques for constructing the
shape of the characters—either forming
them in continuous lines, for example with
bent wires in gas-discharge tubes, or by
patterns of dots or bars. A very popular
“bar” technique is that seen in the so-
called “seven-segment” display; this has
seven bars, arranged like a “square” figure
eight, from which any of the ten numerals
may be built up by activating individual
bars or “segments”.

L.e.d. displays

Light-emitting diodes were the first of a
new breed of devices to break the hold of
displays using gas discharge tubes and
filament light sources. Early l.e.d. devices
used gallium arsenide phosphide (GaAsP)
material and normally emitted red light.
To construct a single-digit seven-segment
display, a large rectangular slice or several
smaller slices of GaAsP would form each
segment. The segments were bonded on to
a ceramic substrate by epoxy and then the
complete assembly was encapsulated in
clear epoxy. The problems with the early
devices were—large quantities of GaAsP
used, misalignment of segments, optical
mismatching between the le.d. and clear
epoxy, and bubbles forming in the epoxy.
More modern displays use much less
l.e.d. material for the same size characters.
For small displays, around 0.040in,
fabrication is normally carried out by

diffusing seven junction regions, forming
the segments, into a monolithic chip of
l.e.d. material. A plastic lens with good
optical matching can be bonded to the
chip to increase the effective digit size with
little light loss. The normal magnification
of the lens is X2 with X 2.8 being a
maximum, beyond which point lens
aberrations become too great and viewing
angle too small. For medium size displays,
such as calculator types, segments of l.e.d.
material are mounted on a glassfibre or
plastic board and protected by a plastic
cover which can also be a lens and/or a
filter.

For larger displays, magnification is
provided by light-pipes or, in the case of
transparent gallium phosphide displays,
reflector cavities can be used. In the light-
pipe method of fabrication the top of a
metal pin is used as a support/base as
well as the electrical contact. A small piece
of le.d. material is bonded to the pin and
the narrow end of a cone-shaped “pipe” is
placed over the l.e.d.—the wide end, which
has the shape of a complete segment, goes
to the top of the display. This surface can
have 20 times the surface of the le.d.
Glass-impregnated epoxy fills the light
pipe and holds the complete assembly in
place. When the le.d. is illuminated light
is reflected off the side walls of the pipe
and off the glass particles, giving uniformly
diffused light at the surface of the pipe and
a bigger and better-shaped segment. The
reflective cavity method of construction is
used in displays manufactured from gallium
phosphide, GaP, because unlike GaAsP,
GaP is transparent to red light which is
emitted from the sides and bottom of the
chip as well as the top. This extra light is
reflected to the visible segment area.

L.e.d. materials

The first l.e.ds were produced by epitaxially
growing a mixture of 60% gallium
arsenide, 40% gallium phosphide on a

Seven-segment numeric l.e.ds.

www americanradiohistorv com

229

gallium arsenide substrate. The mixture
is in the form of a vapour under pressure
and high temperature in a reactor. Diodes
made with the 60/40 mixture emit red
light at a wavelength of 650nm. If the
mixture is altered to 80% GaP, 20% GAs
the emission is yellow and at reduced
efficiency. GaAsP . absorbs its own
radiation and light is emitted from only
the top of the material. This produces
well-defined displays which are inefficient
by comparison with other materials,
maximum efficiency, for red types, being
2%. One important advantage of GaAsP
as a led. material is its non-linear
current/light-output curve—the light out-
put increases faster than the current until
a thermal limit is reached. This effect is
useful in multiplexed systems where
short, high-current pulses are used, be-
cause it allows a reduction in total current
without sacrificing brightness. Single digits
can also be pulsed to achieve the same
effect. Non-linearity is also apparent in
GaAsP leds of different colours from
red through yellow to green.

A more recent material used in the
construction of le.ds is gallium phosphide,
GaP. Devices using this material are
manufactured by epitaxially growing 100%
GaP on a GAs substrate. Yields are not
yet as high as for GaAsP devices and
costs are higher. The main advantage of
this material is greater efficiency, due to
light emission from all sides of the junction.
This type of material needs a dopant to
provide emissions in the visible portion of
the spectrum. If the GaP is doped with
nitrogen green emission occurs at 565nm;
zinc oxide gives a wavelength of 700nm
(red); to obtain yellow the green can be
filtered. Doping with both nitrogen and
ZnO will also give yellow if the device is
operated at medium current levels. As with
GaAsP the efficiency drops for colours
other than red but not to the same extent.
One disadvantage of GaP is the lack of
non-linearity, and saturation of light
emission at a certain current. This makes
GaP unsuitable for multiplex systems or
pulsed applications.

Types of display

The most popular le.d. display is the
seven-segment type which produces ten
numerals. These are available in many
sizes and four colours with the segments
being single/double bars or dots. Another
format called a hexidecimal display has
the appearance of a seven-segment display
with each segment composed of at least
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MANUFACTURERS

Bowmar:

Contraves:

Opcoa:
Fairchild:
Eldema/Genisco:

Hewlett-
Packard:

Sanyo:

Litronix:

Monsanto:

National
Semiconductor:

Norbain:
Diode-Lite:

FM:
Marconi:
EEP:
Siemens:

Spectra-Tek:

Texas:

Toshiba:
Xciton:

Oki:

TEC:

Plessey:

Oshino:

Single 7-segment; 31-
and 4%-digit dispiays:

9- and 14-digit miniature
calgulator displays, all
red.

7-segment panel meter,
red. Decode and drive
logic.

7-segment, with or
without decode and drive
logic, red. Dot-matrix,
red.

7-segment, red, green,
and yellow.

7-segment, red: 6- and
9-digit calculator
displays, red.
7-segment, red.
7-segment, red: dot-
matrix 3-, 4- or 5-digit,
red; 3-or 5-digit
miniature calculator
display. red. Limited
alphanumeric, red
{hexadecimal).
7-segment, red; 6- and
11-digit dot-matrix
panels.

7-segment, red: dot-
matrix, red;2-, 3-, 4- and
3-digit miniature
calculator displays, red.
7-segment, red. yellow,
green, orange: dot-
matrix, red: hexadecimal,
red.

7-segment, red; 6-, 8-
and 9-digitminiature
calculator displays, red.
7-segment, red.
7-segment, red. Decode
and constant-current
drive: dot-matrix, red:
hexadecimal with decode
and c.c. drive, red.
7-segment, red; panel
meter.

l.e.d. arrays to
customer'’s specification.
7-segment, red and
green.

7-segment, red, yellow,
green or orange.
7-segment, red: panel
meter, decode and drive
logic.

7-segment, with and
without decode and
drive: 3- and 4-digit dot-
matrix, red; hexadecimal,
with decode and drive,
red.

7-segment, red.
7-segment, red, green,
yellow, with and without
decode and drive.
7-segment, red; dot-
matrix, red.

7-segment, red, green,
yellow, with decode and
drive; dot-matrix, red,
with ROM, drive and
clock: hexadecimal, red,
with drive.

l.e.d. arrays to
customer’s specification.
7-segment, red.

four dots, producing ten numerals and
six letters, A to F. For alphanumeric dis-
plays providing ten numerals and 26
letters, 14/16 segment displays or 7 X 5
dot-matrix types are used: the latter is
generally preferred.

New devices

Much development is still taking place.
Blue emission is one aim, and one method
which has been tried is the coating of
infra-red devices with a suitable phosphor.
This has not been very popular because
of low efficiencies. Other materials have
been investigated such as silicon carbide,
gallium nitride and zinc sulphide—all with
little success, the main problem being that
semiconductors with the large band gap
necessary are very difficult to grow. Recent
compounds to be studied for blue emission
are indium-gallium phosphide, indium
aluminium phosphide and aluminium
gallium arsenide, but at the time of
writing no commercial device has been
announced.

A new material recently developed for
general l.e.ds is manufactured by epitaxially
growing a GaAsP layer on a GaP sub-
strate. This produces a material with the
advantages of both current types—a
transparent substrate which improves
efficiency, generally an order better, and a
non-linear characteristic making it suitable
for multiplexing. Doping of the material
with oxygen/nitrogen produces colours
also of better efficiency.

Although there have been new devices
such as the “thyropter”—a latching GaP
device which, by optical feedback, stays
illuminated until switched off—most
development seems to be in reducing con-
sumption for increased efficiency, and
reducing the amount of l.e.d. material used
for lower costs. Another area of develop-
ment is in displays with integral current
limiting and built-in decoder/driving chips.
Several dot-matrix and seven-segment
types are already available and the next
two years should see a significant reduc-
tion in the cost of these devices.

Liquid crystal displays

The liquid-crystal effect is a “maverick”
in the display field because light is not
generated but modulated. A display
operates by either reflecting light from its
surface or controlling light that is passing
through it; in the latter mode the device
has been referred to as a light valve! As
shown in Fig. 1 a display is basically a
glass cell with electrodes across two
surfaces of a liquid-crystal material. The
electrodes are etched, in mirror images,
to form characters, such as seven
separate segments, and a voltage is applied
across the cell. This alters the optical
characteristics of the l.c. material between
opposite electrodes and results in a
character being displayed against un-
altered l.c. material.

Liquid crystal is the name given to an
organic compound which is a physically
mobile fluid having a molecular order
similar to that of a crystalline solid. If the
temperature is raised to a certain point
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Fig. 1. Basic liquid crystal cell.

the compound will transform into a
normal liquid; conversely if the l.c. is
cooled it reverts to a crystalline solid.
Three classes of liquid crystal have been
identified and are named smectic, nematic,
and cholestric. The smectic structure has
parallel orientation of molecules in dis-
crete layers, the nematic structure also
has parallel orientation but no layers, and
the cholestric structure has parallel orien-
tation within the plane of a layer but the
axial direction of each layer is twisted
slightly, thus forming a helix through the
layers. One characteristic which is
common to all lL.cs is the long rod-shaped
molecules.

Up to date more than half a dozen
electro-optical effects in l.cs have been
observed but only two of these are used in
displays.

Dynamic scattering
The first l.c. display, produced in 1967,
used the dynamic scattering effect—
Fig. 2(a), (b). In this mode the l.c. is doped
with an electrolyte producing a resistivity
in the order of 10'°Q cm. As a result of
the doping the lc. solution conducts
current. Under non-energized conditions
the molecules align themselves perpendicu-
lar to the treated electrodes, and in this
condition light can pass through the liquid.
When the electrodes are energized the
light is scattered due to microscopic
variations in the refractive index and dis-
ruptions of the molecular alignment. These
disruptions are caused by turbulence in
the liquid which is a phenomenon that
is not well understood, but occurs at a
threshold voltage of around 5—10kV/cm.

Dynamic scattering displays can be used
in either the reflective or transmissive
mode. Fig. 2 shows a transmissive cell
with both electrodes transparent but the
rear electrode may be made to reflect light
to produce a-reflective display. In this mode
a contrast ratio of 20:1 is possible and the
ratio is almost independent of the ambient
light level. The appearance is whitish digits
on a specular background but the display
is not visible in darkness.

In the transmissive mode the appearance
is whitish digits on a transparent back-

. ground and the characters may be viewed

in darkness using an auxiliary light source
behind the display.

Field effect

The field effect display, often referred to
as a twisted-nematic type, was first
suggested in 1970. A twisted nematic l.c.
structure occurs when the molecules on
the two surfaces of a lc. film are con-
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strained to lie mutually at 90° so that as
light traverses the film the optical axis of
the liquid rotates by 90°. This alignment
of molecules is achieved in a display cell
by treating the electrode surfaces which
then produce forces at 90°. To complete
the display linear polarizing plates are
bonded to the cell with their planes of
polarization at 90°. When light passes
through the cell it is polarized. The plane
of polarization is then twisted through
90° and the light passes out of the cell
which appears transparent—Fig. 3(a).
When an electric field is applied across
the cell the molecules tend to orientate
themselves with their long-axis normal to
the field. If a threshold voltage necessary
to overcome the intermolecular forces,
typically 1.5-10V, is applied the net
effect is an untwisting of the helix. In this
energized state polarized light traversing
the cell will not be twisted and hence is
absorbed by the back polarizer plate—
Fig. 3(b). When the field is removed the
molecules twist back through 90°. Some
molecules, twist to the right, others twist to
the left, causing a mottled appearance
on the display. This problem was overcome
at the Royal Radar Establishment by add-
ing optically active materials to produce a
“memory”.

The appearance of the display is dark
characters on a bright background. This
can be reversed by positioning the
poldrizer plates parallel to one another.
Coloured displays can be created by
adding dyes to the lc. material or
selecting special polarizers. Field effect
displays can also be used in the reflective
mode by adding a diffuse reflector behind
the back polarizer. In this mode a con-
trast ratio of 40:1 is possible but, as
with the dynamic scattering types, the
display cannot be seen in darkness.

The general trend in l.c. technology is
towards field-effect types because of
several advantages, as follows:

field dynamic

effect scatter
Lower drive voltage 1-10vV 1520V
Lower current/cm*> 10-500na 1pA

Longer life 10,000+ 10,000 h

The main problems of field effect dis-
plays are, first, alignment of the glass
plates, which is critical otherwise the light
rotates through the wrong angle, and
second, a 50% light loss in the polarizer
plates.

Liquid crystal displays have several
advantages over other types in current use
but they also have their own problems.
These are dealt with briefly below.

Liquid crystals have relatively small
temperature ranges, which makes them
unsuitable for use in certain environments.
The normal range is from — 10 to + 60°C;
this can be raised or lowered by selecting
the nematic compound. If the l.cs should
be subjected to temperatures outside of
their normal range they will transform
to a solid or liquid, in which case no
display will appear. The electronics will
still operate, e.g. in the case of a watch,
and when the l.cs return to their normal
temperature the display will also return.

Liquid-crystal watch display.

Switching speeds of lcs are com-
paratively slow; the turn on and off times
are given by:

n

a ——

on Ae‘ V2

Lyt n a’

where p=viscosity, de dielectric ani-
sotropy of lLc., V=applied voltage. The
switching speed is dependent on temperature
cell thickness, frequency of drive voltage
and l.c. material. Typical switching times
for both types of display are f,,=2~10ms,
t,;=50-300ms.

Liquid crystal displays should be driven
by an alternating voltage to prevent electro-
chemical reaction in the cell, such as
electrolysis. Any d.c. component in the

t
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drive voltage will shorten the life of the
display.

Most a.c. drives are a square wave in
the frequency range 25Hz to 1kHz. This
type of drive is very difficult to multiplex
so each segment of the display requires
a separate drive circuit—this extra cost
is normally offset by the lower current
required.

Developments of liquid crystals

Liquid crystal displays, if you will excuse
the pun, have a bright future. Much R & D
work is being carried out in order to solve
some of the shortcomings of the l.c., such
as the susceptibility to hydrolysis by
absorbed water vapour and decomposition
by exposure to uw.v. light. One major
breakthrough was in 1973 when a team
of chemists led by Dr George Gray of
Hull University produced a family of l.cs
which are exceptionally stable and almost
immune to water vapour contamination
and exposure to u.v. light.

Several types of multiplexing have been
proposed to overcome the switching
limitations of l.c. materials. One of the
most promising is a 3:1 a.c. coincident
addressing scheme that is continually up-
dated at a rate faster than the natural
decay of the electro-optic effect.

Other developments include a small
flat-panel TV screen based on a 128 X
128 matrix of twisted nematic displays.
The TV operates at 25 frames per second
with eight shades of grey. Another project
is Xerox’s “electronic note paper”. This
system uses a lc. that changes from
transparent to opaque and persists until it
is erased by a high frequency field.

transparent
electrode
light light
. | i\ '|| |l|
glass plate [ 7 ///l': I e} S / ".".:l Yz
- = X i v
| °° 5 . ) L .
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molecules
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glass plate [0 77 '
i

transparent ) )
electrode transmitted light scattered light
(2) (b) Fig. 2
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RCA scientists have developed a simple
technique for observing electron pulses
flowing through ics by placing some
nematic l.c. on the surface of the device.
The minute electric fields produced by the
i.c. cause the l.c. to react thus mdlcatmg
where a pulse is.

The Royal Radar Establishment have
developed an electro-optically controlled
colour-switch by placing a thin bire-
fringent layer, such as cellophane,
between linear polarizers. A 1.c. cell then
rotates the light and switches a colour or
colours on or off.

MANUFACTURERS

AEG Telefunken FE/R:W,I,C: FE/T:I.C.
American

Microsystems: FE/R:C.

British Brown

Boveri: FE/R:I.W.

Hamilin: FE/R:W; DS/R:W.C.I &
8-digit CA; DS/T:C.| &
8-digit CA.

1EE: FE/R:I; FE/T:I.

LXD: FE/R:W.C.

Marconi: DS/R: DS/T (for special
applications).

Norstron: DS/R:C.I; DS/T:C.I.

Princetown: FE/R:W: (FE/T:W to
special order)

Rank: FE/R:C.I: FE/T:C.I.

RCA: FE/R: FE/T.

Waiter Scott: FE/R:W.C,); FE/T:W.C.I.

Siemens: FE:8-digit CA; DS/R:C.1:
DS/T:C.I.

Swarovski: FE/R:W.,C.I; FE/T:C.I:
DS/T:C.I; DS/R:C.I.

Tekelec: FE/R:panel meter.

Thomson CSF: FE/R:C.I; FE/T:C.I:

DS/R:C.I; DS/T:C,I.

Toshiba: FE/R:W.,C: DS/R:8-
(indevelopment)  digit CA: DS/R:l.
Code

FE—field effect; DS—dynamic scattering;
R—reflective; T—transmissive: W-—watch;
C—clock; I—instrument; CA—calculator.

Gas discharge displays

Perhaps the most familiar gas-discharge
display - is the Nixie tube, made by
Burroughs and by many others under
different names. As an indicator for
counters and many earlier types of digital
instrument, it was almost unchallenged
for many years. It is easy to use, reliable,
and gives a very bright display, but suffers
from the drawbacks of an anode voltage
which is high in relation to voltage levels
used in modern equipment and of a stacked
array of cathodes, some of the rear ones
being partially obscured by those nearer
the front. It is still widely used, however,
and looks likely to continue for some time.

It takes the form of a common anode
with ten cathodes, each cathode being a
wire shaped to form one of the characters,
the whole contained in a neon-filled
envelope. The application of a voltage of
160V or over between a selected cathode
and the anode causes a discharge to be
established between the two electrodes.
The selected cathode glows red and is
viewed through the glass, either from the
side or the end. Numerical characters and a
few signs are available.

Neon gas discharges are used to great
advantage in the more recently developed
“plasma panel”. In essence, the panel con-
sists of a large number of neon “cells”
arranged in a matrix in a flat panel. The
rows and columns are bussed and each
cell is thereby addressable. For instance,
the cell at the intersection of row x and
column y will, when the row bus and column
bus are connected to ¥ volts, have im-
pressed across it 2V volts, which will fire
it. All other cells in row x and column y
will have V volts across them and will not
fire, assuming that the cell firing requirement
is between V and 2V. The electrodes and
cover are transparent and the glow is seen
as a point of light. In many cases the applied
voltage is at high frequency and ignition
takes place at each reversal of voltage,
giving two illuminations per cycle.

These displays are extremely flexible and
not restricted in size. For instance, a
device named Plasmar and made by
National Electronics, is a clock and
calendar display exhibiting a six-digit
time readout, a six-digit calendar and three
letters (WED, etc.) to show the day of the
week. Additionally, there are 21 “message
blocks” which illuminate a stencil to
indicate any fixed indicator such as am,
pm, hours, seconds, etc. The displays can be
multiplexed.

The use of a.c. discharge possesses
several advantages over the d.c. type also
in use. The construction of the panel is such
that the applied voltage effectively “sees”
a capacitance, as the electrodes are
separated from the gas by a dielectric
casting. The effect of this is to ensure that
all areas of the panel are displayed equally
brightly, the current being shared by
capacitors in parallel on the basis of area.
In a d.c. panel, current would not be
equally shared; the emissivity. of each area
of electrode being different with arealeads
to an effect known as “hogging”. D.c.
panels also allow the gas to be in contact
with the electrode, with consequent
limitations in cathode life. There is one
advantage of d.c. or unipolar-pulsed panels
in that there is an inherent memory, render-
ing external memory devices redundant.
In a.c. types the discharge is continually
“refreshed” at a frequency high enough to
avoid flicker.

Singlé-character neon displays are also
fabricated in a flat format by, for example,
Telefunken. An array of stainless-steel
strips in a 14-segment formation is con-
nected to input pins and faces a common
transparent anode. Application of 130V to
any segment causes a discharge between
that segment and the common anode in the
normal way. The advantage, of course, is
that the display is planar, wnth no obstruc-
tion of cathodes.

The phenomenon of fluorescence is used
in alphanumeric displays by several firms,
mainly in multi-digit tubes, although Tung-
sol make single-digit devices. In these, a
filament produces an electron cloud, which
is attracted to a selected, fluorescent anode
by an arrangement of grids and anode
voltage selection. The multi-digit tubes are
multiplexed and the discharge is a blue-
green colour.
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MANUFACTURERS

Mullard: Neon indicator tubes for
numeric, limited alpha
and sign information.
Side or end viewing.
Pins or wire ended.
Orange.

ITT: Neon indicator tubes for
numeric, limited alpha -
and sign information.
Side or end viewing.
Pins or wire ended.

- Orange.

Neon indicator tubes for
numerals O to 9
("*Nixie” tubes). "*Self-
Scan” alphanumeric
dot-matrix panel displays
including drive
electronics and memory.
Up to eight rows of
information. *'Panaplex
1" single row, numeric
panel display, 9 or 16
digits.

Dot-matrix plasma
panels for the display of
characters, numerals,
graphics and permanent
message blocks. Refresh
driven. Multiplexed.
“‘Plasmac’’ plasma panel
for use as digital
calendar and clock
display. Six 7-segment,
1.25in digits for time;
six 0.5in digits for date;
three 14-segment 1in
alpha characters for day
of week: 21 message
blocks. A.c.-driven.
D.c.-driven plasma
panel. Dot-matrix
charactersin7 x 5
format. 32 rows of 40
characters. Memory.
Single row numeric
panels. 7-segment,
0.4in characters, with
decimal points, commas
and operational signs.
Indicator modules with
neon tubes, decode and
drive electronics.
Modules match
Contraves edge switch
housings.

Indicator modules with
neon tubes, count,
decode and drive
electronics. Modules
match edge switch
housings.

AEG-Telefunken: ‘Varisymbol” flat,
14-segment, neon
indicator modules, with
decimal point.

Burroughs:

Nippon Electric:

National
Electronics:

Ferranti:

Cherry:

Elesta:

Contraves:

" Beckman: Seven-segment neon
modules with t.t.I.-
compatible decode and
drive electronics.

TEC: Neon indicator tube

module with counter,
latch, decoder and drive
electronics.

Panel meter with neon
tubes, decode and drive
electronics.

Spectra-Tek:
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Fluorescent indicators

Toshiba: Multiple, single row,
fluorescent tubes for up
to 12 digits. Filament
voltage 3 to 5.5V a.c.
Seven-segment
characters.

Multiple, single-row
fluorescent tubes for up
to 17 digits. Filament
voltage 2.6 to 4.7V a.c.
Seven-segment
characters.
Single-digit, seven-
segment, side-viewing
fluorescent indicators.
Filament voltage 1.6V
a.c.

Futaba:

Tung-Sol:

Electroluminescent displays

An electroluminescent panel is basically a
layer of phosphor, similar to that used in
television tubes, sandwiched between two
electrodes which may be shaped to pro-
duce a seven-segment format. When
energized, phosphor between the electrodes
emits light and a shape/character is
illuminated against passive phosphor.

Electroluminescence will occur when
electrons in a semiconductor solid are
excited—in the case of phosphor, lumines-
cence is from the excitation of impurity
centres to a high energy state which, when
returning to the normal energy state, emit
photons. The impurity centres are created
by doping the phosphor material.

At present there are two categories of
electroluminescent displays—a.c. and d.c.
energized.

A.c.panels

There are two methods of constructing
a.c. panels depending on the application.
The first type is called a ceramic panel
which is normally the easiest and cheapest
to produce. A metal plate is shaped to the
required format then a white-enamel
reflective-coating is fused to the plate.
Powdered phosphor, normally zinc sulphide
doped with manganese, is mixed with a
binding material and fused on to the
enamel surface. While the coating is still
hot stannic oxide is sprayed onto the
phosphor which forms a transparent con-
ductive electrode. The complete assembly
is then glazed with a protective insulating
coating apart from a small area where the
leads are bonded. An alternating current is
applied between the electrode and metal
plate and causes electroluminescence. This
type of construction is suitable for mass
production displays such as exit signs.

The second type of a.c. display is called
an organic panel. A glass plate has a
transparent conductive film of tin-oxide
bonded to it, this film is then coated with
a phosphor layer followed by a reflective
layer. A back electrode is applied to the
panel which is then sealed with a moisture-
proof layer. Characters can be formed by
etching either the front or back electrodes
across which is applied the alternating
current. This type of display is suitable for

.special panels with characters such as a

seven-segment display or a dot matrix.

A new type of panel which is constructed
similarly to the organic type uses a trans-
parent flexible plastic encapsulation for the
front window; this produces a semi-flexible
panel about 1mm thick. -

These displays all operate at voltages
between 50 and 300V and at frequencies
between 50Hz and S5kHz to produce
green, blue and yellow light dependent
upon the type of phosphor used. By using
a fluorescent paint other colours can be
produced. The phosphor powder is in a
binding material and particles do not
touch each other so most of the current
flow is capacitive.

The luminance, and to a certain extent
colour, is dependent on the frequency of
the applied voltage because excitation
occurs once every half cycle; above 10kHz
the light output decreases due to electrical
loss in the panel. Luminance also increases
with voltage; a typical display will emit
8cd/m? at 240V 50Hz. The life of a panel
is inversely proportional to the frequency
and also dependent on the voltage but
generally an exponential decay occurs
over several thousand hours of continuous
use. The panels can be driven from
transistor inverters and can be dimmed to
extinction by varying the applied voltage.

D.c. panels
These panels are newer and have a higher
luminance/voltage ratio with outputs up to
500cd/m? possible. The efficiency is, how-
ever, comparable with the a.c. types being
around 0.1%. Construction of a d.c. panel
is more difficult because a barrier layer
has to be formed in the phosphor coating.
Zinc sulphide doped with manganese is
again used which emits yellow light at
580nm; colours from red to green can be
obtained by filtering.- The construction of
a d.c. panel is similar to that of an
organic a.c. type. A glass plate has a
transparent conductive coating bonded to
it and this is etched to produce the
required characters. An insulating layer
then covers the leads adjacent to the
display; next the phosphor layer is applied.
In the case of phosphor powder types a
mixture of powder and bonding material
is applied by spraying or silk-screen. With
thin-film types a layer is deposited by
evaporation. Finally, a metal back-
electrode is applied also in the shape of
required characters. The complete panel is
then encapsulated. g

Before the display will work an
irreversible treatment called “forming” has
to be carried out to produce the correct
characteristics. The untreated panel has a
low resistance and does not emit light. A

i @

;
i i

(-8.8 8 8)

Seven segment d.c. electroluminescent
display.
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suitable voitage is applied which causes a
decrease in current slowly at first then
rapidly as a barrier layer is formed leaving
the panel in a high impedancelight-emitting
condition. The process is completed by
raising the voltage to the normal level.

The powder construction produces
panels that operate at around 100V d.c.
with a life-time of up to several thousand
hours dependent on the way it is operated.
Thin-film panels, however, operate at 10
to 20V d.c. but with reduced efficiency and
life-time. Both types of d.c. panel operate
in a resistive mode and suffer from a gradual
ageing due to an increase in resistance.
The phosphor is specially prepared for
each application, the main parameters being
brightness, voltage and current. Normal
current densities are between 0.5 and
2mA/cm? dependent on brightness, but
the mean brightness can be increased by
driving the panel with overvoltage pulses
although the efficiency remains the same.
Pulsed operation can extend the life of d.c.
panels and makes multiplexing possible.

Developments of displays

Because electroluminescent panels can be
made in almost any format and size, with
single areas of up to 500cm? and over
being prepared, they have an advantage
in mimic displays.

Most of the development will be in
extending the life of panels, reducing power
consumption and drive voltages, and
making larger display areas. Westinghouse
Electric Co have built a prototype a.c.
panel consisting of 12,000 elements suit-
able for alphanumeric displays or, because
the brightness of each element is in-
dependently variable, a flat television
display is possible.

MANUFACTURERS

GEC: D.c.4-and 9-digit,
7-segment, yellow:
and user specified.
D.c.displaystouser's
specification.
A.c.displaystouser's
specification.
A.c.panelstouser’'s
specification.

Phosphor
Products:
Saunders-Roe:

Thorn:

Incandescent filament displays
Althcugh these displays are considered
old-fashioned, incandescent filament (i.f.)
devices still have advantages over other
devices. Bulbs emit a bright white-yellow
light which may be filtered to produce
colours. The bulbs are individually replace-
able, have a life of around 10,000 hours
and can be driven from t.t.l. logic devices.
The main disadvantages of if. displays
are: if there is a failure it is complete; and
when a bulb is switched on there is a cur-
rent surge due to the low cold resistance of
the filament. In addition to conventional
bulbs there are filament indicator tubes
and seven-segment filament displays.

With i.f. lamp displays there are two
modes of operation. The most common is .
to distribute the emitted light over a.
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character/segment area; the other mode of
display uses direct viewing of the lamps.
For seven-/sixteen-segment displays an
equal number of bulbs is used, the light
from each bulb being directed, by means
of a light pipe or lens, to the surface of
the display. Projection types of display
have a number of bulbs corresponding to
the number of complete characters re-
quired; the light shines through a stencil
of the character and is focused onto the
surface of the display. A variation of this
system is a single bulb with a rotating
stencil.

Directly viewed displays are normally in
the form of a matrix of 5 X 7 individual
lamps, the required characters being
formed by lighting particular groups of the
lamps. These types are very bright and
can be used in outdoor displays such as
score-boards. To make the display more
visible in daylight lenses can be placed
over the lamps, but this also restricts the
viewing angle.

Stencil displays are the simplest
method of conveying information. When a
bulb is illuminated behind a transparent
film a message or character is displayed.
Fibre optic and optical plastic (edge-lit)
displays are easily read because the
characters can be formed precisely in the
required shape. Each bulb in the package
directs light along a number of optical
fibres or plastic plates which go to the
surface of the display. The fibres can either
form complete characters or segments of
a character, by dots of light. The plastic
plates have dots on the surface, in the
shape of the characters, which are illu-
minated; a separate plate is used for each
character and the plates stand vertically
behind one another.

Indicator tubes use filament wires either
shaped to form individual characters
or seven segments from which charac-
ters can be assembled. The tube is
evacuated and when a low voltage, typic-
ally 5V, is applied to a filament/s the
character glows. The seven-segment prin-
ciple is also used in a flat-package display
which resembles the seven-segment l.e.d.
type.

Even though many solid-state/gas-
discharge displays are on the market, if.
types continue to find applications. Very
little development is taking place but,
because of the advantages mentioned,
these types of display will not be replaced
until some significant improvements are
made in other types.

MANUFACTURERS

Bulgin: Hluminated stencil. Any
message can be
displayed.

Conrac: Matrix of bulbs to form
characters.

IEE: 7-and 16-segmentfibre
optics. Projection types.
7-segmentlamp.

Davy: Matrix of bulbs to form
characters.

Apollo: Filament tubes.

FR: 7-and 16-segment
filament.

Shelly/Datatron: 7-and 16-segmentfibre
optics. Projection types.

Matrix of bulbs to form
characters,

7-segment lamp.
7-segment lamp and
illuminated stencil.
Fuji: 7-segment filament.

Hird-Brown:

Neill:
NEC:

Diode-Lite: 7-segment lamp.

Setpoint: Matrix of bulbs to form
characters,

Tung-Sol: 7-and 16-segmentlamp.
Illuminated stencil.

Master 7-and 16-segment.

' Specialities:

Wireless World, May 1975

fibre optic.

TEC: 7-segment lamp with
logic. Projection.

RCA: Filament tube.

Siemens: Filament tube.

KGM: Edge lit. Matrix of bulbs
to form characters.

Okaya: 7-segment filament.
Filament tube.

Itoka: 7-segment lamp.

Spectra-Tek: Filament-tube panel
meter with drive/

decoder logic.

Manufacturers’ addresses with UK agents where applicable.

AEG Telefunken UK Ltd, Bath Road,
Slough, Berks.

American Microsystems Inc. Adrian
Electronics Ltd. 28 High Street. Winslow,
MK18 3HF.

Beckman Instruments Ltd, Queensway,
Glenrothes, Fife.

Bowmar Instruments Ltd, 1
Avenue, Hampton, Middx.
British Brown Boveri Ltd, Albany House,
41 High Road, Brentford, Middx.

Bulgin, A. F. & Co Ltd. Bye Pass Road,
Barking, Essex IG11 OAG.

Burroughs Electronic Brokers, 49 Pancras
Road, London NW1 (neon indicators);
Walmore Electronics Ltd, 11 Betterton Street,
Drury Lane, London WC2 (self-scan types).
Cherry Electrical Products, Lattimore Road,
St. Albans, Herts.

Conrac Ltd, 346 Kensington High Street,
London W14,

Contraves Industrial Products Ltd, Times
House, Station Approach, Ruislip, Middx.
Davy & United Instruments Ltd, Darnall
Works, Sheffield S9 4FA.

Diode-Lite Pye TMC Components Ltd,
Controls Division, Roper Road, Canterbury,
Kent.

EEP Rastra Electronics Ltd, 275 King
Street, Hammersmith, London W6 9NF.

Ormond

N Fieldtech Lid, No. 2
Eldema/Genisco | maintenance Area,
Shelly/Datatron ¢ eathrow Airport,

Hounslow, Middx.
Elesta Britec Ltd, 17 Devonshire Road,
London SE26.
FM Kynmore Engineering Co, 19 Bucking-
ham Street, London WC2.
Fairchild Semiconductor Ltd, Kingmaker
House, Station Road, New Barnet, Herts.
Ferranti Ltd. Special Components Depart-
ment, Gem Mill, Chadderton, Oldham, OL9
8NP.
Fuji Perdix Components Ltd, Perdix House,
31 Green Lane, Chislehurst, Kent.
GEC Ltd, Hirst Research Centre, East Lane,
Wembley, Middx.
Hamlin Electronics,
Southampton, Hants.
Hewlett Packard Ltd, 224 Bath Road,
Slough, Berks.
Hird-Brown Electronics Ltd, Lever Street,
Bolton, Lancs.
IEE Counting Instruments Ltd, 5 Elstree
Way, Borehamwood, Herts.

14 New Road,

ImT ITT Ltd, Brixham Road, Paignton,

Sanyo Devon.

Itoka Walter Scott Industries, -

Futaba Imp House, 35 Malden

WalterScott } Way, New  Malden,
Surrey.

KGM KGM Electronics Ltd, Clocktower
Okaya J Road, Isleworth, Middx.

LXD Inc, Transworld Scientific Ltd, Short
Street, High Wycombe, Bucks.

Litronix, Bevan House. Bancroft Court,
Hitchin, Herts.
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Marconi Communication Systems Ltd,
Radford Crescent, Billericay, Essex.
Marconi Company Ltd, Research Labora-
tories, West Hannindfield Road, Gt. Baddow,
Essex.

Master Specialities Co, Waycom Ltd,
Wokingham Road. Bracknell, Berks.
Monsanto Ltd, 10 Victoria Street, London
SW1H ONQ.

Mullard Ltd, Mullard House, Torrington
Place, LondonWC1E 7HD.

NEC Nimrod Electronics Ltd, Vann
Norstron { Lane, Chiddingfold, Surrey.
National ‘Electronics Inc. Magnus Elec-
tronics Ltd, 23 King Street, London W3.
National Semiconductor, The Precinct,
Broxbourne, Herts.

- Neill Controls Ltd, Neills Road, St. Helens,

Merseyside.

Nippon Electric Co, Impectron Ltd. Impec-
tron House, 23 Kings Street, London W3.
Norbain Electronics Ltd, Norbain House,
44 London Street, Reading RG1 45Q.

Oki Twentieth Century Electronics Ltd, King
Henry’'s Drive, New Addington, Croydon
CR90BG.
Opcoa . .
Apolio } F.R. Electronics Ltd, Wimborne,

ER Dorset.

Oshino Seatronics Ltd, 22 Finsbury Square,
London EC2A 1DT.

Phosphor Products, 100 Drawkins Road.
Hamworthy, Poole, Dorset.

Plessey Co Ltd, Optoelectronics & Micro-
wave Unit, Wood Burcote Way, Towcester,
Northants.

Princetown Material Science. Sprague Ltd,
159 High Street, Yiewsley, West Drayton,
Middx.

RCA Ltd, Electronic Components Division,
Lincoln Way, Sunbury-on-Thames, Middx.
Rank Research Laboratories, PO Box 33,
Phoenix Works, Great West Road, Brentford,
TWS8 9AG. ‘
Saunders Roe Developments Ltd, North
Hyde Road. Hayes, Middx.

Setpoint Ltd, Ingate Place, London SW8.
Siemens Ltd, Great West House, Great
West Road. Brentford, Middx.
Spectra-Tek, Kirbymoorside, York.
Swarovski Bywood Electronics, 181
Ebberns Road. Hemel Hempstead, Herts.
TEC West Hyde Developments Ltd, Ryfield
Crescent, Northwood, Middx.

Tekelec Euro Electronic Instruments Ltd,
27 Camden Road, London NW1 1YE.
Texas Instruments Ltd, Manton
Bedford.

Thomson CSF UK Ltd. Ringway House,
Bell Road, Deneshill, Basingstoke, Hants.
Thorn Electrical. Bond Road., Mitcham,
Surrey.

Toshiba UK Ltd, Toshiba House, Great
South West Road. Feltham, Middx.
Tung-Sol Walmore Electronics Ltd, 11
Betterton Street, Drury Lane, London WC2.
Xciton Tranchant Electronics Ltd, Tranchant
House, 100A High Street, Hampton, Middx.

Lane,
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JAMES SCOTT
Alicnment Units
for DR.and EM.

Multi-Channel
Tape Recorders.

The F.M. Alignment G
Unit Type FMU/1 illustrated was designed at
the Roya! Radar Establishment, Malvern, to suit

Ampex Recorders working on the IRIG intermediate

band specification (using ES 100 Electronics) e.g. Model

Numbers FR 1200, FR 1260, FR 1300, FR 1800L, FB 400, PR 500

If you have a sophisticated Ampex Recorder—
Align it to the Manufacturers specification
using our Alignment Units for D.R. & F.M.
Systems.

Speedy and inexpensive

For Further information and Technical Literature
Write or telephone.

JAMES

SCOTT

(Electronic Engineering) Ltd

CARNTYNE INDUSTRIAL ESTATE
GLASGOW G32 6AB
Tel:041: 778 4206

WW—212 FOR FURTHER DETAILS
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Liquid
Crystal
Display
Connector

These electrical connectors are
self-indexing for fast, precise dis-
play plug-in, give rigid mechanical
support for quuid\crystal and other
types of digital display panels. They
are available in two stylesforparallel
and 90 mounting.

Manufactured with a rugged glass-
filled phenolic body, corrosion and
film resistant contact alloy (variety
of optional platings available) of
high strength, the cone-pointed
spring contacts permit high integrity
connections for both static and
mobile use.

HELLERMANN
ELECTRONIC
COMPONENTS

For full details

and literature:

Imberhorne Way

East Grinstead

Sussex RH19 1RW

Tel. East Grinstead 27411

The TIME SAVERS

WW—225 FOR FURTHER DETAILS
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The Sinclair DM2 Multimeter:

Comprehensive. Accurate. Portable.
And really rugged.

Yet only £59. ..sv

rﬂ’:\._,’ [ D{:'_|

L imeter DM 2
Sinclair Multimete k2 ma K0 1

bat vV mA 10100 1000

mim un

— RANGE —
l—-— 500V AC rn.:w arl 1 ﬂﬂl"»'

L— FUNCTION —

State-of-the-art circuit design, incorporating high-quality
components, hasresulted in a professional, 31 digit
instrument of outstanding performance and reliability at a
realistic price.

A custom-designed MOS LS| digital processing IC controls
the auto-polarity dual-slope-integration A to D converter.
The circuit built around this IC uses a MOSFET op-amp input
buffer with 0:1% metal-film resistors. The resultis

excellent accuracy and stability with a very high basic input
impedance.

Theinstrumentreads to + 1999 and has a basic accuracy
onthe 1V DCrange of 0-3% + 1 digit. Four 8 mm LED
displays provide excellent legibility and angle of view.
Battery operation allows complete independence of mains
supply.

The Sinclair DM2 has all the capability you need. Just take a
Jook at its features and compare them with higher-priced
multimeters. You'll find the DM2 is their equal in virtually
everything — except price |

Features of the Sinclair DM2

5 functions giving 22 ranges
DCvolts—1 mVto 1000 V
ACvolts—1 mVto 500 V
DCcurrent—0-1uAto1 A
ACcurrent—1uAto1A
Resistance—~1Qto20M Q
Easy to use

Automatic polarity, bush-button
selection for all ranges and modes
from asingle input terminal pair.
Easy to read

Big, bright 8 mm LED display gives
aquick, clear reading.

33 digitdisplay

Display reads from 000 to 1999.
Overload indicator.

Protected

Separate fuses for current and
resistance circuits.

Accurate

Dual slope integration. High
stability.
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Rugged construction

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

Two power sources

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

Portable

Weighs only 23 Ib approx,
including battery.
Measuresonly 2inx9inx6in
approx.

Optional extras

Mains adaptor— £3.19inc VAT.
Carrying case — £5.40 inc VAT.
12-month no-quibble
guarantee
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Useitin your laboratory . The DM2sitsrigidly onits
combined carrying handle/stand.

Useiton the move. Keep the DM2initscarrying case
—it's alwaysready for use.

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

Take advantage of this money-back, no-risk offer
today

Test the Sinclair DM2 for yourself. Simply send us a cheque,
your Access/Barclaycard number, or an official company
order, with the coupon below. And in the unlikely event you
find it's not what you need, return it to us within 10 days

and we’ll refund your money in full.

Interested in a quantity discount ?
Use the coupon to arrange a demonstration and get details
of priceson 5 or more instruments.

Sinclair Radionics Ltd,
London Road, St lves, Huntingdon,
Cambs., PE174HJ.

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

Sirci=ir-
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The Sinclair DM2 Multimeter:
full technical story

DC Volts
Range Accuracy Input Resolution
Impedance
1V 0-3% + 1 Digit >100 M Q 1mv
10V 05%+1 ,, 1moMQ 10mv
100V 05%+1 ., 10MQ 100 mv
1000V 05%+1 ,, 10MQ 1V

Maximum overload— 350V on 1 Vrange
1000 V on all other ranges.

AC Volits
Range Accuracy Input Frequency
: Impedance Range
1V 1:0% + 2 Digits 10 M 2/40 pF 20 Hz-3 KHz
0V 10%+2 10MQ/40 pF 20 Hz-3 KHz
100V 2:0%+2 10MQ/40 pF 20Hz-3 KHz
1000V ° 20%+2 10M Q/40 pF 20 Hz-1 KHz
Maximum overload— 300V on 1 Vrange
500V onall otherranges.
DC Current Input
Range Accuracy Impedance Resolution
100pA 2:0% + 1 Digit 10KQ 100 nA
1mA 08% +1 ., 1KQ 1uA
10 mA 08%+1 100Q2 10uA
100 mA 08%+1 ., 10Q 100pA .
1000 mA 20% +1 ., 1Q 1mA
Maximum overload — 1A (fused).
AC Current
Range Accuracy Frequency
Range
1mA 1-5% + 2 Digits 20 Hz-1 KHz
10 mA 16%+2 ,, 20 Hz-1 KHz
100 mA 15%+2 20 Hz-1 KHz
1000 mA 20% +2 20 Hz-1 KHz
Maximum overload— 1A (fused).
Resistance
Range Accuracy Measuring
Current
1KQ 1-0% + 1 Digit 1mA
10KQ 10%+1 100 A
100KQ 10%+1 ,, 10uA
1000 KQ 1:0% +1 1uA
10MQ 2:0% + 1 100 nA

Overload protection—50 mA (fused).

To:Sinclair Radionics Ltd, FREEPOST, Stlves,
Huntingdon, Cambs., PE17 4BR.
Please send me : *| enclose achequefor £ l
I _____ Multimeters e £63.72
inc VAT :
,,,, Mains adaptors « £3.19 "
inc VAT, *My Access/Barclaycard
_____ Carrying cases @ £5.40 number : l
inc VAT.
I am interested in 5 or more l
multimeters *| enclose an offisial company
------ Please arrange a order — signed and dated. l
demonstration.
------ Please send details of *Please complete or delete as I
quantity discounts. applicable.
Name I
l Address l
I Pilease print I
FREEPOST — no stamp needed with address above.

WW/5/75 l
N D S D D D D G D D D
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THE STORY OF RADIO
W M Dalton

WHO KNOWS how many good ideas, abandoned as impracticable in their time,
are waiting to be tried again by some man of vision — and
perhaps by YOU!

Endlessly fascinating and inspiring, unassuming in style,

Mr Dalton’s volumes are bursting with all the ideas that led radio
engineering from its humble origins to the mighty miracle of
colour television from the planets.

Compulsive reading for every radio engineer and every radio ham.

PUBLICATION IN MAY

the first three volumes of The Story of Radio by W. M. Dalton M.LERE. Price to be announced

Vol. 1 HOW RADIO BEGAN
Magnetlsm and Electricity; Electrical Engineering; Wireless Telegraphy; The Thermionic Valve.
160 pp, 28 line drawings, 13 b/w illustrations

Vol. 2 EVERYONE AN AMATEUR
After World War |; Amateur Wireless; The British Broadcasting Company; Home Constructors;
The Rediscovery of Short Waves. 168 pp, 40 line drawings, 33 b/w illustrations

Vol. 3 THE WORLD STARTS TO LISTEN
Receiver Measurements; The British Broadcasting Corporation; Compromise in Design;
Telephones, Talkies and Television. 184 pp, 52 line drawings, 35 b/w illustrations

IN PREPARATION

Vol. 4 RADIO BECOMES A PROFESSION
All Mains Receivers; Broadcasting Techniques; The Superhet Wins Out; The Service Engineer.

Vol. 5 THE BIRTH OF T.V. _
Public Address; All-Wave Receivers; Shorter Waves; High-definition Television.

Vol. 6 THE PRESS-BUTTON AGE
Automatic Radio; Communications Receivers; Television Settles Down; The End of an Era.

Vol. 7 DURING THE WAR AND AFTER: RADIO BECOMES ELECTRONICS
Wartime Activities; Post-war Radio and Television; Analog Computers; Digital Computers.

GWRTHEIC A, If you would like further information or would Without committing me to any obligation
3 »‘n like to purchase any of the above books whatsoever, please send me full information
© % please complete the form and send to: on W. M. Dalton’s THE STORY OF RADIO
?; j ADAM HILGER LTD Name. .. ............ ... ... .. ... ... ...
EA ~  Publishers ’ Address. . ....... ... ... ... ...

17y el O 29 KING STREET LONDON WCZE 8JH o\ttt
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Noise—confusion in more ways
than one \
3—Microwave noise generators and aerial temperature

by K. L. Smith
University of Kent at Canterbury

Techniques for measuring noise temperature in the microwave region are discussed in this article,
together with interesting and in some ways unexpected effects on the performance when attenua-
tion is present at the front end of receivers. Noise from external and sometimes distant sources is

considered and its effect on the idea of aerial temperature.

I find that the upper end of the frequency
spectrum offers many interesting techni-
ques, as we have seen from the recent
series of articles by M. W. Hosking in
Wireless World. The main point to bear in
mind about microwaves is that distributed
techniques are used and lumped circuit
components as well as definite voltages and
currents, are no longer in evidence. For
example, a matched load on the end of a
transmission line (waveguide) is not a small
resistor, but is often a wedge of lossy
material tapered for a number of wave-
lengths. Certainly the thermionic diode
noise sources are out and the distributed
circuit ideas have to be exploited for noise
generation. The easiest microwave noise
source is one of the matched loads heated
to a known temperature in an oven (7},,).
For measurements on low-noise receivers,
instead of being heated, the load is often
cooled by solid carbon dioxide or liquid
nitrogen, for instance. This yields a known -
T,y value. (“T,,” is then usually room
temperature.)

I will now describe the gas discharge
tube as a most useful noise source for the
microwave region. The tubes are usually
similar to a small fluorescent lamp, with
heater, the positive column of which is
coupled into a microwave system by pass-
ing the tube diagonally across a waveguide,
as shown in Fig. 9. The noise temperature
seen by a receiver connected to the gas
discharge source is constant and related to

the electron temperature in the plasma, in
a way that can be calculated. It is virtually
independent of the current through the
tube, but it does depend to some extent on
the type of gas and the pressure in the tube,
and on the diameter of the discharge. Tubes
containing argon have temperatures 9900K
to 11000K. As an example, tube type
N 1067 has a temperature of 11000K.

The custom in specifying noise tube
sources usually involves the excess noise
ratio in decibels, so that an argon tube
whose noise temperature is 10000K has
an excess noise ratio of

1010g,, (1000209; 290

The gas tube source has a limitation and
that is once the tube has been made and put
into operation, the noise temperature is
fixed (as we have seen, it is always at about
10000K). This temperature is rather high
and you might think that it would produce
a very large A in the ratio method for
measuring 7. So it would, but with a bit of
manoeuvring based on the discussion in
the next section, we can get over this.

): 15.25dB

Fig. 9. Electron noise temperature inside
an ionized gas tube is surprisingly constant.
Tube is placed diagonally across the wave-
guide to couple or match into the system
efficiently.

l waveguide

.
.,

-
gas d|scﬁarge tube

heater

7/:;/;/

Polyiron matched
load
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Effect of attenuation on noise
temperatures

At first sight, it might appear that an
attenuator with a loss L placed between the
output of a source of noise power and the
input terminals of an amplifier, could be
handled as a stage having a gain of less
than one. If this was true the first two terms
of the cascading formula could be used
directly. The situation is not quite so simple
as this in practice, because the attenuator
is a lossy passive circuit which contributes
thermal noise according to its physical
temperature, 7,. The use of the excess tem-
perature simplifies the arguments some-
what, at the expense of always having to
remember that 290K has to be added to get
the true temperature.

I will now go on to consider how one
deals with a lossy network in a system.
The problem can be looked at from two
points of view. The first considers the out-
put terminals of the attenuator. The
attenuator is bracketed in with the source,
as it were. The discussion then deals with the
question of the source temperature seen by
the receiver (whose effective input tempera-
ture is, say, 7,z) considering the original
source and attenuator together forming the
new source. The other way is to bracket
the attenuator in with the receiver to give
a new receiver (with new 7,) with which to
face the original source. Of course, both
points of view amount to the same thing,
it is just the position in the cascade at
which we refer to the noise temperature
which differs.

The first requirement is for us to consider
the effective input temperature of the attenu-
ator alone. Think of an attenuator of
loss L, with a matched source resistance,
all in a box at a physical temperature 7.
After a little thought, you should see that the
available noise power from the output
terminals of the whole thing is k7, B. The
available noise power at the input of the
attenuator is (T, + T, )B, where T is the
effective input temperature of the attenuator.
This power multiplied by the gain, i.e. 1/L,
must be equal to the output power
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ﬂf;T—aL)B=kTLB or Ty=(L—1)T, )

Now we can go ahead and use the equation
for T, on page 172 (April issue) to get the
overall effective input noise temperature
of a receiver with an attenuation of L
. between its input terminals and the source
terminals

T

T=T.,+—#%=(L-VI+LT, (9

Fig. 11 shows diagrammatically a few steps

to assist in arriving at this last equation.”

You will see that attenuation not only
increases the receiver’s effective input
temperature by L, but adds noise of its own,
amounting to (L—1)T;. A typical example
of where you will get this kind of thing is
an aerial connected to a receiver via a
lossy feeder.

We are now in a position to look at the
problem in the other way I mentioned.
Suppose the aerial temperature is T,
and is connected to the attenuator input
terminals, as shown in Fig. 12. The avail-
able power coming out of the attenuator is
KT +T, )L, so the temperature seen by
the receiver is

7 ( 1 )
Tym=—2+1—=|T 10
afe] L + L L ( )
by using equation (8).

This means that the effective aerial

temperature is not only reduced to 1/L of
the actual value, but a spurious or masking
noise (1 — 1/L)T, is added by the attenuator.
Whichever way one looks at it, attenuation
between aerial and receiver has a nasty
effect on the noise performance of a low
noise system.

Just to check that equations (9) and (10)
are ways of saying the same thing, you
might like to calculate the output noise
power, Py, in both cases.

From (9) and Fig. | 1

PN0= k(Ta + Te)B'TG

—K(T,+1L— I]TL+LT9R)BL—G

and from (10) and Fig. 12

Pro=K(T e+ T.0BG

1
=k <%+[ 1 _Z] T+ TeR>BG

Fig. 11. Including the attenuator in with
the receiver gives a new receiver complete
with new overall T, with which to face
source.

Fig. I2. Same system as Fig. 11 but now
considered from the point of view of
attenuator bracketed in with source to form
a new source . . . feeding the original
receiver.

attenuator

loss (L)

> temp. (TL )

recejver

y
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|
[ ] |
T | T Ter }
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| l—
] .
| |
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| i L
L
| | > ————>
= | [
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Ta 1
_|_+(1+T)TL
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Factorizing out 1/L in the second equation
shows it to be exactly the same as the first.

There is one situation in which an
attenuator is useful when dealing with
noise. If you have a noise source which has
a known fixed, but high noise temperature,
you can obtain a lower noise temperature
by exploiting equation (10). Of course the
attenuator must be a highly accurate cali-
brated one to give a known value of L.
From equation (10) you can see that with
no attenuation, (L=1), the temperature
seen is that of the source. If L is very large,
the first term in the equation becomes
negligibly small, so does 1/L in the bracket
and the noise temperature seen by the
receiver is simply 7, no matter how high 7,
is—if L is large enough. In most situations,
T, =T, or nearly so and if we deal in terms
of excess temperatures then equation (10)
can be rewritten

T, 1
Toep—T,=—2+ (1——>T0—T0
(e} L L
whichis

Ta — To

Ta(eﬂ') - To =

This argument shows that the effective
excess noise temperature of a source is just
the actual excess temperature divided by L.
L must be a numerical ratio and as virtually
all attenuators are calibrated in decibels,
you must do a conversion back first. This
is easy to do and I will finish this section
with a simplé example.

Suppose you have a gas tube noise
source whose excess noise temperature is
10000K. If a 10dB attenuator at room
temperature is placed between it and a
receiver, then L is 10 and the result
recorded by the receiver is an effective
excess noise temperature of 1000K. If 20-
dB attenuation is inserted, you would
observe 100K. 30dB would give 10K
excess temperature and so on. This tech-
nique is useful when using gas tube noise
sources for measuring performances of
low noise receivers and sensitivity of radio-
meters.

Aerial temperatures

My earlier discussion attempted to high-
light the distinction between T, and T..
It underlined the fact that T, measures the
noise coming in with the signal. You might
be tempted to think that we cannot do any-
thing about a naturally occurring T,
and have to put up with it. That is not the
whole picture and a much closer look is
required.

One of the first questions you might ask
is where does the noise external to the
receiving equipment originate? We already
have partial answers. The sun radiates at
noise equivalent temperatures of about
6000K near the infra-red end of the

.spectrum, up to hundreds of thousands of

degrees at longer wavelengths. Occasionally
the sun produces bursts of noise which are
orders of magnitude greater thanthe*“quiet”
sun value. The earth radiates at about 300K
over much of its surface away from the
poles. The moon and planets radiate at
their characteristic temperatures and there
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is a general background hubbub (especially
at long wavelengths) from the galaxy. At
millimetre wavelengths the atmosphere
radiates and absorbs, together with acute
and rapidly changing effects by rain and
clouds—all very much under scrutiny by
many observers.

A summary of these effects is illustrated
in Fig. 13, where the main curve shows the
variation of aerial temperature over the
radio spectrum. It is not surprising that S
band (10cm wavelength) and X band
(3cm) figure prominently in space mission
communications and radar, because the
value of T, in this region is very low, around
10K. The rise to millions of degrees at long
and medium waves is clearly seen. Time
spent on careful low noise design of com-
munications receivers at this end of the
spectrum would be time wasted. Other con-
siderations, such as good cross modulation
and low spurious response performance,
_become prominent.

From the beginning of the v.h.f. region
upwards in frequency, low-noise design for
minimum 7, becomes important as can be
inferred from the parts of Fig. 13 where
aerial temperatures lower than room tem-
perature occur. Moving to higher fre-
quencies still, we see a rising 7, as water
molecules in the atmosphere produce a
peak in atmospheric absorption at about
23GHz. This overlaps another rise at
60GHz which is explained by the existence
of a cluster of molecular oxygen spectral
lines around this frequency. The small dip
between the peaks near 35GHz is a
window at Q band (8mm wavelength).

At higher frequencies the atmospheric
gases have more and more resonances and
propagation becomes impossible, except
for very short distances. The atmosphere
is virtually opaque until the visible light
window at 600000GHz, except for a few
rather foggy windows in the nearinfra-red
region. The effective temperature of the
atmosphere varies with its physical tem-
perature as well as its opacity. In turn, the
opacity varies with the fogginess at any
frequency and the physical thickness. The
distance to the outer edge is obviously much
less looking upwards than along towards
the horizon. One would expect the noise
from the atmosphere to be greater looking
horizontally than vertically, as borne out
by the curve on Fig. 13.

The natural production of noise giving
high aerial temperatures is not always
looked upon as an annoying and expensive
interference. Radio astronomers and
experimenters who carry out work on atmos-
pheric absorption mechanisms look for
and measure changes in 7, for their bread
and butter. Radio link, radar and space
communication engineers on the other hand
look on high aerial temperatures as a bug-
bear. This is a very good example of the
saying, “One man’s meat is another man’s
poison.”

Radio aerials have quite wide beam
widths, although extremely large micro-
wave dishes are built to reduce the pattern
width and give a directivity more like a
searchlight beam. There are always the side
lobes to consider. The aerial temperature
recorded by a receiver is the average value

Fig. 10. Typical waveguide gas tube noise
sources. Tube is struck by impulse from
power supply and operates at 150mA until
switched off. (Mid-century Microwave-
gear Ltd.)
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Fig. 13. Atmosphere does not transmit
equally well across the whole radio
spectrum. Molecular absorption begins

to set in above 10GHz. High transparency
region between 0.8 to 10GH:z is already
becoming crowded with traffic. Rapid
increase of noise at low frequencies is
radiation from the galaxy and varies with
aerial direction relative to it. Noise
contributions of moon and planets will only
be observed if they are fully resolved by
the aerial, which is most unlikely because
of their small angular size.
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seen by the aerial beam. Any peaks in the
temperature distribution in space (a
“point” source like a planet, for instance)
will be missed with a broad beam. It is a
matter of resolving power as in any other
telescope problem.

I briefly discussed this kind of idea in
reference 12 under the heading convolution.
What this means is that the averaging over
the large aerial beam area dilutes the
effect of a small hot source and it fades into
insignificance. If the aerial beam is small
and covers the source, the hot source
will be seen at its full or “brightness”
temperature. '

A very important effect is the possibility

www americanradiohistorv-com

of the aerial beam, and certainly the side
lobes looking at the earth, especially in radar
or horizontal point to point communication
systems. A large contribution to the T,
of a low noise receiver can arise from this
source. The sun and moon have already
been mentioned, but they are small in size
and can be avoided with care. The operating
frequency, chosen for the lowest 7, and
available signal power at the receiver,
finally gives us the information, which
enables the value of T, to be worked out,
thus yielding the signals to noise ratio
expected at the output of the system.

(To be continued)
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Oscilloscope capacitance meter

Simple measurement technique utilizes the timebase sawtooth

waveform to obtain an accuracy better than 5%

by H. v. Z. Smit, B.Sc., B.Eng.(Elec.)

From time to time various methods of
measuring the value of a capacitance by
means of an oscilloscope have been pub-
lished" 2. Many of these methods depend
on the determination of the shape of a
phase ellipse and therefore a sine-wave
source is essential. Also, the value of the
capacitance has usually to be calculated
from the readings taken. Thus such
methods tend to be of academic interest
rather than useful in practice.

In the method described here, which
can also be used to determine the capaci-
tance/voltage characteristic of tuning
diodes, use is made of only one selected
resistor to convert the oscilloscope into
a direct-reading capacitance meter cover-
ing a range between about 1pF and several
WMF. The accuracy of measurement is
sufficient for most practical purposes. It
is necessary for the timebase sawtooth
of the oscilloscope to be available
externally.

The vertical shift control is first set to
fix the zero line on the lowest line of the
graticule. The unknown capacitance C
and the resistor R are then connected as
shown in Fig. 1. Next the vertical deflec-
tion control is set for maximum d.c.
sensitivity and the horizontal (time scale)
is adjusted to give a display such as
that shown in Fig. 2. The capacitance
value is directly proportional to the verti-
cal deflection after steady state conditions
have been reached. This value can be
easily read off the vertical centre line of
the graticule.

In accordance with the expression given
(derived in the Appendix), the value of R
should be chosen to give the desired
vertical scale factor (pF per cm or pF
per cm).

R=TVIVF )
where ¥V is I/sensitivity of y-input in
volts/cm; T is the timebase setting in
ps/cm; v is the sawtooth slope in volts
(vertical) per cm (horizontal); and F is
the required vertical scale factor in
puF/cm.

For example if: ¥'=20mV/cm, v=0.92
volts per horizontal cm and F= 1000pF/
cm (required). Choose 7= lms/cm and
the equation gives R=21.7kQ. The dis-
play shown in Fig. 2 was obtained with
this value of R and for the above con-

ditions. The value of the unknown can be
read off as 6 700pF.

Accuracy of measurement depends on
the accuracy of the vertical and time
scales, the accuracy with which R is
known, the accuracy with which the slope
of the sawtooth can be determined, the
linearity of the sawtooth and finally the
reading accuracy which in turn depends
on line thickness, graticule quality and

parallax. Errors attributable to these
factors are negligible in practice.

The method has the advantage that
the limits of valid measurement are
immediately apparent in the display. The
minimum capacitance which can be
measured is limited by stray capacitances
to earth and at the input of the oscillo-
scope. These capacitances do not intro-
duce errors of measurement but make

display vertical scale
in capacitance

k time scale (becomes
capacitor range switch)

Iii %.’f
—é
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L]

C

unknown capacitor

Fig. 1. Circuit used for measuring the
value of capacitor C.

Fig. 2. Measurement of a 6700pF
capacitor. Time scale is 1 ms/cm
(corresponding to 1nF/cm). Voltage
setting is 20mV/cm.
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s

Fig. 3. Medsurement of a2.1pF
capacitor. Time scale is 0.5ps/cm
(corresponding to 0.5pFfcm). Voltage

input capacitance is 30pF.

Fig. 4 (a). Timebase sawtooth waveform
and (b) the circuit to which it is applied
—see appendix.

setting is at 20mV/cm and the oscilloscope

| |

(b)

accurate reading of the display difficult,
as shown in Fig. 3.

It is possible to measure capacitances
an order smaller than the stray capaci-
tance. Fig. 3 shows a 2.1pF capacitor
being measured although the input stray
capacitance is 30pF. Theoretically there
is no upper limit to the value of the
capacitance which can be measured. In
practice, however, the time consumed in
taking a reading eventually becomes
unrealistic, 100s/cm corresponding to
100uF/cm, for instance. On the other
hand the practical range can be extended
by a factor of 20 to 100 by decreasing the
value of R. A lower limit to R is
reached when the time constant rC (where
r is the sawtooth generator output re-
sistance) becomes so great that it “dis-
torts” the waveform on the oscilloscope
and a trace similar to that shown in Fig. 3
results.

If reasonable care is taken during the
measurement procedure, results can be
accurate to well within 5%. Accuracy
can be optimized by a suitable choice of
R and use of a standard capacitor C
whose value is accurately known.

Appendix
Refer to Fig. 4 (a) which shows the time-
base sawtooth waveform. Quantity 7,

represented by lcm horizontal deflection,
is by definition the time in ps at which
the vertical deflection voltage is v. At any
time ¢ voltage is v, and therefore
v=ut/T
This voltage is applied to the series circuit
of Fig. 4 (b) where r is the output
impedance of the sawtooth generator,
R is the resistance of the calibrating
resistor and C is the unknown capacitance.
By summing voltages,
v=vt/T=iR +ir+(1/C)fidt
Differentiating with respect to ¢
WT=R +r)di/dt+i/C
As t— o, di/dt »0 and thus | -vC/T.

The voltage V across R, as applied to
the vertical input of the oscilloscope, is
equal to iR, therefore

V=vCR/T

or C=VT/R
By a suitable choice of R and 7, any
given value of ¥ can be made to corres-
pond with a convenient value of C. Thus
if C is replaced by F (uF per cm) then
F=VT/vR, where V is now in volts per cm.

References
1. Rider & Uslon, “Encyclopaedia on cathode-

" ray oscilloscopes and their uses”, 1959 edition,

pp.14—4 to 14-7.
2. Millay, J., “Progress in semiconductor
testing”, Tekscope, Nov. 1972, p.3.
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(HF predictions)

Frequency predictions are the expected
monthly mean values of HPF. FOT and LUF
for a given state of the ionosphere. Since
the charts below refer to a specific future
period the given state must also be pre-
dicted in terms of ionospheric index. A
commonly-used index is the 12-month
running-mean sunspot number given by

n=>5
1 1
Ry=— Rypnt (R 6+Ri_s)
12 12[ Zs k+n 2 k+6 k 6]
n=— .

where R is the mean of daily sunspot num-
bers for a month represented by its sub-
script and R, is the smoothed index for the
month represented by k=0. Hence a pre-

diction of R, requires an extrapolation of the

series at least -six months ahead of the last
available value.
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Coastguard v.h.f. repeaters

System in Scotland using solar power

by J. B. Tuke

National Air Traffic Services

When the Civil Aviation Authority
assumed responsibility for aspects of HM
Coastguard radio communication services
one of the difficulties which had to be
studied was the problem of communication
between coastguard teams, carrying out
routine patrol or rescue work, and their
base station. The base may be situated some
miles from the scene of action, and the
rugged terrain of the Scottish coast makes
v.h.f. “walkie-talkie” communication more
difficult than usual. By its very nature, a
coastguard station is unlikely to be
situated on very high ground so that
practical v.h.f. range is often restricted to
no more than a few miles. In the event of
an incident it is essential that any coast-
guard mobile parties are kept in com-
munication with their base, no matter where
in their area they .are operating. This can
only be arranged by the use of “talk-
through” repeaters. The indented coastline
with high hills between posed the initial
problem, but it also provided the solution
since a repeater could be set up on a
strategic hilltop having line of sight along the
coast.

Unfortunately the most suitable sites
are often the most remote and it was soon
evident that .if the best site was to be used
in most cases there could not possibly be an
access road or any form of external power
supply for the kind of money HM Coast-
guard could afford.
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Repeater statién on .Beinn Bheigar in Islay, showing solar panels.

After consideration, a design formula
was evolved which solved both engineering
and economic aspects of the problem,
reasoning along the following lines. The
capital cost of an outside power supply
and a road to a remote high site is heavy,
likewise the maintenance costs. A self-
contained power supply together with highly
reliable equipment, on the other hand,
could eliminate the need for a road and
outside electricity provided that the
installation could operate for, say, a year
without attention. Further substantial
capital and revenue savings could be
achieved if the whole station were no more
than a weatherproof container.capable of
being delivered by tracked vehicle or heli-
copter. In theory the total capital and
running costs of such a device would be
very small when compared with the cost of
a conventional installation, provided that
a solution could be found to the engineering
problems. The essential parameters are:

® Total reliability.

@ Attention, say, only once a year.

® 24-hour capability.

@ Ability to withstand extreme climatic

conditions.
Attention was given to obtaining a repeater
which had minimal current drain in the
receive mode, and looking for a suitable
power supply. There was something of a
“chicken and egg” situation here as the
choice of one was dependent on the other.
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Py

www americanradiohistorv com

After study of a number of repeater speci-
fications it appeared that the CQF series
manufactured by Storno might well fill the
bill. These sets are in themselves weather-
proof, having been made in the form of a
hinged box where the receiver is in the lid
and the transmitter in the box, the two
folding together with a weathertight joint.
The company were enthusiastic to assist
and modify a CQF 612 to reduce the stand-
ing receiver current to under 50mA at 24V.
The transmitter remained unmodified and
delivered 10W output for 24V, 1 amp
input. An attractive property of the set is
its ability to work well with reduced input
—the receiver performance remaining
virtually unchanged down to 21V and the
transmitter still delivering a good 5W at
this figure. In fact the equipment was
found to operate—though with some
degradation of performance, of course—
down to as little as 16V input. This meant
that if some form of battery power supply
were decided upon a fair amount of
latitude existed with regard to input
voltage. .

Discovery of a suitable battery came
about to some extent by chance. A
magazine article described extremely long-
life cells which at one time were used to
operate point motors on railway tracks,
and some amateur sleuthing, together with
the assistance of the advertising department
of the magazine FElectron, eventually
provided the name of Le Carbone—a com-
pany in Sussex manufacturing very-long-
life, high-capacity alkaline primary cells.
The total life capacity of these cells (type
AD 608) is over 2,000 ampere-hours, and
it was calculated that this would be
sufficient to run the repeater for some 400
days for a capital outlay of some £130
assuming the receiver to be on continuously
and the transmitter to be operating for not
more than one hour daily. Thirty of these
cells would be used to power the repeater
(nominal voltage 1.2V per cell) with a
simple series regulator reducing the initially
high battery voltage to 24. As the end-of-
life voltage is around 0.8V, a figure
approaching 24V total could be expected
even a year after installation.

The next question was the physical form
of the container. There were severe
environmental problems if any sort of
portable building were to be considered.
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A “hut” on a Scottish hilltop should either
be a substantial brick building which
simply cannot blow away, or should be
something minimal in size and wind
resistant—and this latter was decided
upon. A metal box 4ft 6in square, 2ft 6in
high with a slightly domed roof was con-
structed. Internally, a two-storey partition
was fitted, the batteries to be housed in the
lower portion of the box and the radio
equipment in the upper. The weight of the
batteries (nearly 900lb) would surely keep
the box immovable even in the worst of
gales, as wind resistance is very low com-
pared with its weight. The container would
be completely weatherproof, but with
adequate ventilation for the battery com-
partment (essential for the particular cells
used as ‘they are air-depolarized), aided
in the unlikely event of calm weather by the
natural “breathing” of the device due to
daily warming and nightly cooling of the
environment.

Consideration had been given to using a
short end-fed vertical dipole on the roof
of the box for an aerial (in fact this has been
used as will be described later) but the first
installation was to use a conventional mast
with end-fed dipole at the top. A small 25-ft
mast was decided upon—this is in fact one
section of CAA’s standard non-directional
beacon mast and has four wire guys to hold
it in place.

For purposes of field trials, the North
Minch was selected as being most in need of
improved communication and typical of
the other problem areas in Scotland. The
area included the coasts of the Outer
Hebrides, the islands of Harris and Lewis,
the north-west coast of the Scottish main-
land and the northern half of the Isle of
Skye. There is a centrally disposed coast-
guard station in this area situated in the
north of Skye at Duntulm, but v.h.f. com-
munication from here was quite impossible
to the south and only a limited range could
be expected round an arc between approxi-
mately 200 and 080 degrees true. Surveys
showed that a repeater on top of Meall Nan
Suireamach, just south of Duntulm near
the Quirang, -would “see” almost all of the
area to be covered.

Next came the question of transportation.
Since reconnaissance showed the site
access to be rock-free and with slopes not
exceeding 30 degrees, it was decided to use
a tracked vehicle (Sno-Trac), which is used
elsewhere by the Authority to gain access
to some of the more remote Scottish hill-
top radio stations in winter. It is a light
tracked vehicle, capable of being trans-
ported on a three-ton lorry, and makes its
way happily over any soft, boggy or
heather-covered ground. Because of its very
low gear ratio it can carry quite a con-
siderable weight over quite difficult
countryside.

The repeater was duly installed in Skye
in the summer of 1972. The ascent of the
hill proved relatively simple and the station
was established without any real problem.
Results were excellent from the start,
coverage being from Barra right round
through Stornoway and down almost to
Kyle of Lochalsh. As expected, the
power supply lasted just over the year, and

an “expedition” last year and again this year

to replace the battery has found the equip--

ment in good order, both electrically and
physically.

A further station was installed in 1973—
this time on top of Beinn Bheigar in Islay.
As part of an “exercise” the Royal Naval
Air Service at Prestwick agreed to position
the repeater by helicopter, the entire station
being installed and commissioned on the
hilltop in about an hour. In this case the end-
fed dipole was built on to the top of the
equipment container, as the site chosen
falls away rapidly on all sides; thus an
aerial only some 3ft high at the base pro-
vides adequate cover over the southern
area of the Inner Hebrides and right across
to NorthernIreland.

Having successfully operated the Skye
repeater for over two years, and the Islay
one for over a year, we turned our attention
to further economies, the battery power
supply being the most obvious subject for
attack. There were three alternative
sources of power for study, wind power,
atomic power and solar power. The first
was ruled out on mechanical grounds—
while there is no shortage of wind on the
Scottish west coast, no proven windmill
system exists capable of withstanding the
wind speeds and icing conditions which
would be experienced. Atomic power cells
suitable for this application do exist, but
require prohibitively expensive installation
works due to safety restrictions. This left
solar power as the only line of enquiry
worth following.

The firm of J. Lucas are actively
engaged in this field and a comprehensive
study was made by them of our require-
ments. A hilltop site in the west of Scotland
may not appear to be the ideal spot for sun-
shine, but in fact the study showed that
the small requirements of our repeater
system could be met without undue
difficulty, and for a total cost of about
£900. With battery and transport costs
escalating rapidly, we could expect to
“break even” financially in about three
years, even at present levels of expenditure.

A solar panel array delivering something
over 1 amp at 24V in bright daylight is
used to charge a bank of secondary cells,
and after relating weather conditions which
determine charging, battery efficiency and
power consumption, it was decided to use
14 Lucas heart pacemaker batteries of 50
ampere hour capacity in a series-parallel
arrangement. This number was based on the
worst-case premise that there would be no
charging at all during the six weeks either
side of the winter solstice. In fact there will,
of course, be some small amount of charg-
ing, so that all calculations have been made
with a good margin for error.

Theoretically the system should go on
for ever, the only attention required being
the topping up of the batteries. It was for
this reason that pacemaker models were
chosen, as their topping up requirements
are minimal. To reduce this still further
special oil has been added to the electrolyte,
as floating this on top will reduce losses
by evaporation.

The solar panel measures 34ft square
and is mounted on the side of the equipment
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box facing due south and angled at 55
degrees. As with the primary cells, the
batteries are placed -in the lower compart-
ment and the system is at present on a year’s
trial at the Islay site. Indications so far are
most encouraging.

There will still be a yearly visit to the
site, but as there is no need to transport a
large stock of heavy batteries, it will be a
simple hill walk to top up the batteries and
generally look over the installation, and
under these conditions the costs will be only
a small fraction of that entailed when the
Sno-Trac has to be used.

If all continues to go well two further
sites, in Arran and Mull, are to be fitted with
solar power systems as they are installed,
and the remaining station in Skye will be
converted this year when the routine
primary battery change becomes due. It is
hoped that with reliable radio equipment
and solar power, major visits at only three-
to five-year intervals will be necessary when
the secondary cells themselves have com-
pleted their useful life. Visits of this
frequency should ensure a reliable and very
cost-effective system for many years to
come.

(Sixty Years Ago

The editorial leader of the May, 1915, issue of
The Wireless World in its philosophical attitude
towards the essence of wireless telegraphy has
not grown outdated in the passing of 60 years.
‘At such a time as this when the thoughts of the
whole world are directed to war, the fact that
looms largest in the attention of the general
public is that wireless telegraphy is daily proving
its utility as a means of establishing communica-
tion with ships at sea. both naval and
mercantile, with aeroplanes and aircraft, with
submarines and on the battlefield. The public
imagination has been fired by the revelation
of what it can do in regions hitherto untouched,
somewhat to the exclusion of recognition of its
utility in familiar fields. . . . In fact, it is im-
material whether we look at the manifold
activities of the civilized world or let our vision
range geographically over the various parts of
the globe: whether we confine our attention to
the earth or extend it to the air or to the sea—
we still feel that a stage has been reached in the
development of wireless telegraphy which justi-
fies our contention that ubiquity forms its most
striking characteristic.”
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World of
Amateur
Radio

End of “BERU”

The 38th BERU contest, held on March
8-9, was the last under the traditional
scheme of the old “British Empire Radio
Union” although the RSGB has stated that
a new form of British Commonwealth
contest will be introduced in 1976.
Fittingly, BERU bowed out in a burst of
good h.f. conditions with even 28MHz
opening to Africa, with Australian and
New Zealand stations heard at good
. strength on 7TMHz and with stations
towards the west of Canada providing
good signals on 14MHz. This, perhaps
more than any other hf. contest, has
always provided something rather better
than a point-slogging frenzy, requiring
considerable knowledge of the times at

which various paths are likely to be open -

on the different bands to obtain high
‘'scores. Many British amateurs would
have been prouder to claim they had
finished ahead of the field in a BERU
contest than, for example, to have won
one of the trendy contests such as those
providing free holidays to the winner!

Low-cost s.s.b. generation

In the first enthusiasm for single-sideband
operation, many amateurs in the fifties and
sixties used phasing-type s.s.b. generation,

mostly with wideband networks such as -

the Dome and “s.s.b. Jr” or commercial
units based on similar configurations. The
problem was the need for precise values of
components that were not too readily
affected by temperature or changes in
operating frequency. A few amateurs
eliminated the need for accurate wideband
quadrature networks by adoption of the
“third method” though this requires good
balance in one pair of mixers to prevent
the radiation of a continuous audio tone.
Because of these problems and the diffi-
culties of pre-set adjustment amateurs
turned increasingly to filter systems based
on hf. or m.f. bandpass crystal filters or
m.f. mechanical filters. For the past decade
these have been almost universally used
both in factory-built and home-built s.s.b.
transmitters and transceivers, even though
good ss.b. filters are significantly more
expensive than phasing or third method
techniques. Filters have proved reliable

in operation and maintain good sideband
suppression over long periods without
adjustment.

Recently, however, there have been signs
that the introduction of digital methods of
obtaining 90° phase shifts on r.f. signals
(see Wireless World, September 1973) has
opened the way tolow-cost s.s.b. generators
that are much easier to set up and require
little adjustment over long periods. A
number of amateurs have in the past few
months successfully implemented both
phasing and “third method™ systems based
on standard integrated circuits as balanced
modulators and digital phase-shifters.

But possibly still unique is the work of
Peter Martinez, G3PLX of Gosport who
is now using on 144MHz a 10.7MHz s.s.b.
generator based on the polyphase technique
described and patented by M. J. Gingell of
STL (Electrical Communication, vol. 48,

No 1-2, 1973) for use in connection with -

line telecommunications. Some time ago
Peter Martinez designed a six-stage poly-
phase network based entirely on preferred
value components (4dmateur Radio Tech-
niques, Sth edition, page 181). He has now
completed an exciter based on this network
in association with a Schottky-clamped
74574 digital phase shifter, two MC1596
double-balanced modulators, with the
“clock” input on 42.8MHz and s.s.b. out-
put on 10.7MHz. Sideband suppression
has been adjusted to better than 50dB and
he believes that using 19 tolerance resistors
it would be quite possible to achieve 40dB.

It seems likely that this is the first time
that the polyphase approach has been
successfully used in a v.h.f. transmitter—
and it is the first reported use of this system
in an amateur station. The polyphase net-
work is, in effect, a new way of making a
wideband audio phase-shift network and
is more tolerant of component values.

Licence trends

The Home Office statistics for licences
issued at December 31, 1974 show the
continuing trend towards Class B (v.h.f.
phone-only) licences which now account
for virtually one quarter of British amateur
licences, having increased by 638 during
1974 compared with an additional 374
Class A licences. All classes of licence
continue to show increases during the year
with the total now exceeding 25,000.
Fastest rising class of licence is the Class B
mobile permit, reflecting the large number
of 144MHz n.b.f.m. equipment now in use
and the growing number of “repeaters” to
extend their range of operation. Since
“mobile” licences are usually held by
amateurs having also a Class A or Class B
permit the total number of British amateurs
is now in the region of 20,500.

Amateur licences

end- end- end- end-
1971 1972 1973 1974

Class A 14,065 14,462 14,930 15,304
Class B 3.012 3,718 4,328 4.966
Class A/M 2,666 2.8564 3,081 3.424
Class B/M 545 826 1,176 1.549
Television 214 227 254 277
Totals 20.502 22,087 23.769 25,520
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Mixed grill

An interesting 20-page account of the
development of the original “radio micro-
phone” (at first called a “telesonic” micro-
phone to disguise the fact that a miniature
transmitter was involved before the time
when the Post Office introduced licences
for this application) has been published
by Reg Moores of 117 Horton Road,
Brighton, who made the first unit in 1947.
He is a former professional ice-skater and
amateur radio enthusiast (one-time
G3GZT 1 believe) and conceived the idea
in the thirties. The first model worked on
about 28MHz and later units about
T0MHz using three valves. First opera-
tional use was for the 1949 Christmas
season ice show “Aladdin” at the Brighton
Sports Stadium, with the microphone
hidden in the clothes of the skater-
performers, transmitting signals via a
closed loop aerial to an R1481 surplus
receiver with the output amplified by a
120-watt  Vortexion amplifier. Less
happily Reg Moores: also believes that
this was, in effect, the first “radio bug”.

An amateur who has held amateur
licences for nearly 50 years is H. E. F.
Taylor, GG6HT of Torquay who was first
licensed as 6FZ in January 1926 (although
he had previously operated on 400 to 1000
metres using ex-trench sets of the Felsted
OTC) but who, from 1928 to 1956,
operated in India under the call-signs
VU2FS and VU2AT and during the war
in the wireless sections of an Indian
Auxiliary Force unit and the Royal
Signals.

The RSGB 21st National VHF Con-
vention is being held at the Winning Post
Hotel, Whitton,. Twickenham, Middlesex
on May 10-11 with lecture sessions on the
Saturday afternoon and Sunday morning,
a dinner-dance on the Saturday evening,
trade show and exhibition of home-
constructed equipment and with an
anticipated attendance of over 700
(details from “VHF Convention”, RSGB,
35 Doughty Street, London WC1).

Theh.f.beacons ZL2MHF (28.170MHz)
at Mount Climie, New Zealand and
PYICK (28.160MHz) at Rio de Janeiro,
Brazil, are now in operation but a recent
hurricane has put 3B8MS, Mauritius,
temporarily out of action. Incidentally,
does any reader know the location of the
single-letter “beacons” that operate around
20,995kHz and in ‘the 3.5MHz band? I
believe they are part of the American
Military Affiliate Radio System. Their:
considerable value as a guide to 21MHz
conditions would be enhanced by knowing
even roughly where they arelocated!

R. W. Addie, G8LT recently had a 20-
minute r.tty. contact with W2LFL over
the Oscar 7 satellite. Battery conditions on
the Oscar 6 satellite could mean another
year of operatignal life—it was launched
in October 1972 and still going strong.

The Amateur Radio Mobile Society’s
rally, due to be held on May 18 at North-
wick Park Hospital, has had to be cancelled.

PATHAWKER,G3VA
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Me
Products

100MHz counter-timer

A new 100MHz multifunction counter-
timer, known as the model 9838, has
been added to the range of counter-timers
manufactured by Racal Instruments Ltd.
The instrument has a basic sensitivity of
10mV throughout its range, and will
directly measure frequency, single and
multiple periods or ratios, single and
double line time intervals including posi-
tive or negative pulses or contact closures
and also multiple events. A six-digit
filament tube display is provided with gate
and overflow l.e.ds to ensure unambiguous
measurement in all modes of operation.
The counter-timer, which is fully portable,
measures 96.5X 240X 268mm and con-
forms to BS4743 safety recommendations.
Racal Instruments Ltd, Duke Street,
Windsor, Berks SL4 1SB.

WW315 for further details

Heat Pipe

A forced-cooled heat pipe system uses four
18in pipes with a fan-cooled condenser
section 6in cubed. The thermal resistance
from the pipes to ambient air is 0.05°C/W
which allows, say the makers, a dis-
sipation of up to 1.2kW. The system,
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which may be used to cool fluids or banks
of power semiconductors, will operate at
temperatures up to 150°C. Solek Ltd, 16
Hollybush Lane, Sevenoaks, Kent.
WW314 for further details

Wire stripper

A pneumatic gun that will cut and strip up
to five p.v.c. wires in one operation is now
available from ITT. The tool has been
designed for fast precision work onh cable
forms in telecommunication-wiring type
operations. Wires from 0.3 to 0.8mm can
be cut and stripped at a speed of around
6,000 per hour. ITT Components Group
Europe, Equipment Products Division,
Thornton Industrial Estate, Milford Haven,
Dyfed.

WW316 for further details

Electroplated p.t.f.e.
microstrip

Polyplate microstrip substrates in electro-
plated p.t.f.e. offer low interface losses
due to the absence of discontinuity and
chemical adhesives between metal electrode
deposit and substrate, as well as good
machinability, mechanical strength and
adhesion. The makers, Polyfion Resine, of
Milan, claim a high pulse propagation
speed, high dielectric strength and a dielec-
tric constant essentially unchanging with
frequency, making them suitable for L-,
S-, C- and X-band wavelengths. Polyflon
Resine, Via Mezzago, 20050 Sulbiate,
Milan, Italy.

WW322 for further details

Camera tubes

The XQ1410 series of Plumbicon tele-
vision camera tubes features a resolution
of better than 700 TV lines and a typical
sensitivity of 400pA/lumen. The tubes have
a 30mm diameter lead-oxide photo-
conductive target and use magnetic
focusing and defiection. The tubes, which

¥

o

Tans
0
g |
EL
e

)

3
3

WW315

www americanradiohistorvy com

243

are directly interchangeable with the less
sophisticated XQ1020 series, have a
range of matched deflection coil assemblies
available to ensure optimum performance.
Mullard Ltd, Mullard House, Torrington
Place, London WCI1E 7THD.

WW318 for further details

Temperature alarm

The Digilimit 205 is a temperature indicator
which operates from thermocouples or
resistance thermometers, and has two
independent alarm points. The alarms are
digitally set to any point in the temperature
range and digital circuitry compares the
actual and selected temperatures. The out-
put from each alarm is via a solid-state
switch which is isolated from the signal
input. Control and Readout ILtd, Burrell
Buildings, Churchill Industrial Estate,
Lancing, Sussex BN 15 8TZ.

WW310 for further details

Coil set

A set of coils for the Motorola MVAMI1
varicap diode tuner is announced by Toko.
They are medium-wave coils, and the set
comprises aerial, r.f. oscillator, detector
coils and ceramic filters for use with the
pA720/CA3123E integrated circuit series.
The set is designated the 6a/3123 and is
obtainable from Ambit International, 37
High Street, Brentwood, Essex.

WW320 for further details

Thermostats

The 28030 series of bi-metal thermostats
by Electrovac will switch 4A at 25V, 50Hz.
It is said to be capable of 10° switching
operations and is obtainable with several
lead arrangements. Body dimensions are
1lmm diameter X 7.5mm and there is“a
mounting lug. Joseph Electronics Ltd,
Westminster House, 188—190 Stratford

Road, Shirley, Solihull, West Midlands.
WW321 for further details
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Oscillator

Type TG200DMP is a sine/square-wave
RC oscillator with a frequency range
from 1Hz to IMHz in 12 semi-decade
ranges. The instrument incorporates a
fine control calibrated from O to + 1%,
and an output voltage variable from
200pV to 7V r.m.s. Sine-wave distortion
is less than 0.1% below 5V output and
between 10Hz and 100kHz. Square-wave
rise time is less than 150ns at all
frequencies. Levell Electronics Ltd, Moxon
Street, Barnet, Herts.

WW308 for further details

Ribbon cable

A new range of ribbon cables includes
bonded and extruded types with solid or
stranded copper conductors providing a
choice of current ratings. The cables have a
p.v.c. colour-coded insulation with an
operating temperature range from — 10
to +70°C. Belling & Lee Ltd, Great
Cambridge Road, Enfield, Middlesex.

up to 60V and currents up to 4A, with a
maximum power of 30W. Push-buttons
alongside the panel-meter select monitoring
of output voltage or current, with two
sensitivities for each mode. Marconi
Instruments Ltd, Longacres, St Albans,
Herts.

WW311 for further details

200-way switch

A new switch from Sakae can be supplied
for - switching 30, 50, 100 or 200 ways;
the switches can also be ganged. The con-
tacts are arranged on a helical mounting
strip, the wiping contact traversing the
switch contacts in 3, S, 10 or 20 complete
rotations respectively. The indexing mech-
anism for the switch is contained in a
multi-turn dial, giving an accuracy of
switching to within + 2°. Techni Measure
Dell House, Eastern Dene, Hazlemere,
High Wycombe, Bucks HP15 7BT.
WW313 for further details

WW317 for further details
' Coaxial attenuators
The Elcom Systems AT-50 series of
Resistors calibrated 50Q fixed attenuators can be

1 A range of resistors from 1Q to 100MQ
is available in a W package measuring
only 0.25X 0.09in diameter. These minia-
ture components have resistance variations
of less than 2% in the temperature range
— 15 to +85°C with a failure rate of less
than 0.0019%/1000hrs. Jermyn Distribu-
tion, Sevenoaks, Kent.

WW319 for further details

Power supplies

Marconi Instruments has introduced a new
range of general-purpose d.c. power
supplies comprising the TF2153/154/155.
These supplies provide a choice of voltages

used from O to 1500MHz. The devices
are rated at 0.5W c.w. or 1000W peak
power in the temperature range —25 to
+85°C and are available as separate
components or in sets with values of 1
to 10dB in 1dB steps and 10 to 20dB in
2dB steps. Aspen Electronics Ltd, 18a
High Street, Northwood, Middlesex
HA6 1BN.

WW312 for further details

Decade resistance box

The DBSR decade resistance box uses
thumbwheel switching to select resistances
from 10Q to IMQ in five decades. The
unit is housed in a plastic box with two
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sockets for the output. A chart for select-
ing resistor values is also available from
the manufacturers. H & W Logitek Elec-
tronics Ltd, 13 Carron Place, Kelvin
Industrial Estate, East Kilbride.

WW307 for further details

Capacitance meter

A direct-reading capacitance meter with
dimensions of 150X85X40mm will
measure capacitances up to 0.5pF in five
switched ranges. The meter is powered
from two 9V batteries and. incorporates
a battery-check facility. Chinaglia (UK)
Ltd, 19 Mulberry Walk, London SW3.
WW304 for further details

Multimeter

The model 2000 Danameter is one of the
few instruments to use a liquid crystal
display which, because of the very low
power consumption, gives a claimed
battery life of one year. The meter will
measure direct and alternating voltages
up to 1000V with a resolution of ImV,
direct current up to 2A with a resolution
of 0.01pA, and ohms up to 200MQ with a
resolution of 0.1Q. Dana Electronics Ltd,
Collingdon Street, Luton, Beds.

WW303 for further details

Digital to d.c. converter

The model 1501 converts a 14-bit
digital input into two d.c. output voltages

which are proportional to the sine and
cosine of the input phase angle from 0° .

to 360°. Specifications of the instrument
are an accuracy to within + 5% at 25°C,
and individual outputs accurate to within
+0.1% f.s.d. at 25°C.

The input is buffered and includes a
storage register that holds each data bit.
A positive pulse, t.t.l. level, 2pus in width

ww317
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controls the transfer of data into the input
register. The output voltages vary from
0 to + 10V d.c. with an output impedance
of 1Q for each source. REL Equipment
and Components Ltd, Croft House,
Bancroft, Hitchin, Herts SG5 1BU.
WW302 for further details

Level recorder

B & K Laboratories has announced a
portable graphic level-recorder weighing
only 74lb. The instrument, type 2306,
provides  three recording modes—
logarithmic a.c. and d.c. in two dynamic
ranges, and linear d.c. with variable zero
calibration. In the a.c. mode, r.m.s. values
of waveforms in the frequency range 1Hz
to 20kHz are recorded with an accuracy
to within +0.5dB. In the d.c. modes,
sinusoidal signals up to 1.6Hz may be
recorded. B & K Laboratories, Cross
Lances Road, Hounslow, Middx.

WW309 for further details

Mixing desks

Cambridge Electronic Workshop has
developed a new range of portable, stereo-
phonic sound-mixing desks for theatre use.
Features of the equipment are continuously
variable presence-frequency and gain,
separate mic. and line inputs and two
-auxiliary sends with pre/post switching
on all ten channels. Other useful items on
the desk are cue lights, intercom system,
monitoring facilities and loudspeaker
switching. The desks, which have 0.1%
distortion and input noise better than
—126.5dBm, measure 24in square X
1lin high for the standard version with
special requirements on request. Cam-
bridge Electronic Workshop, 8 Perowne
Street, Cambridge.

WW306 for further details

p.c.b. assembly frame

The DUROQ-04 p.c.b. assembly frame will
accept boards from 1.5X1.5cm up to
30X42cm. The boards can be located
in any position on the frame where they
are held in position by special clips. After
the components have been inserted they
are held in place by closing the lid, which
is lined with a foam material. The frame
is then turned over to expose the under-
side of the p.c.bs for soldering. Circuitape
Ltd, New Street, Aylesbury, Bucks.
WW305 for further details

Digital i.c. tester

Electro Scientific Industries has introduced
an i.c. tester suitable for evaluating t.t.l.,
d.tl and c.m.os. logic in d.il. packages.
The tester, model 1248, does not require
a reference i.c. because each device is
separately switch-programmed. Tranchant
Electronics UK Ltd, Tranchant House,
100a High Street, Hampton, Middlesex
TW12 2ST.

WW301 for further details

WWwW309
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Microwave detector

A hand-held r.f. monitor has been designed
to measure leakage fields emanating from
microwave ovens. Operating frequency is
2450MHz +25MHz and the indicated
power range is from O to 10mW/cm?
R. E. L. Equipment Ltd, Croft House,
Bancroft, Hitchin, Herts.

WW327 for further details

Modular benching

Modular benching from Modulux is based
on standard bench modules with a variety
of ancillary equipment including drawers,

databoards and trunking. Metal parts of,

the systems are stove-enamelled and the
bench tops are covered in either a laminate
or a non-slip material. Modulux, St.
Michael’s Road, Aldershot, Hants
GUI2 4JW.

WW2326 for further details

Boxes

Boplast polycarbonate boxes are built to
VDE standards, will withstand tempera-
tures up to 140°C, and are water/oil/petrol
resistant. The range contains 28 sizes from
35X 52X 5mm rising to 36X20X 15cm
with two sizes available with clear covers.
Prices vary from 75p to £9 depending on
size and quantity. West Hyde Develop-
ments Ltd, Ryefield Crescent, Northwood.
Middx HA6 INN.

WW325 for further details

Miniature coaxial cables
Miniature coaxial cables, suitable for
applications up to 3GHz, feature a silver-
plated copper conductor, p.t.f.e. dielectric,
silver-plated copper screen and an outer
sleeve, allowing operation in the —90
to +200°C temperature range. Type
50VMTX is a 50Q cable with a diameter
of 1.17mm and type 75VMTX is a 75Q
cable of 1.22mm in diameter, Waycom
Ltd, Wokingham Road, Bracknell, Berks
RGI12 IND.

WW328 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.

Stripline mixer diodes

Models 5082-2207/10 are passivated
silicon Schottky diodes in the beam-lead
configuration, intended as mixers for
microwave i.cs, microstrip or stripline

application. Lowest noise figure (5082-
2207) is 6dB at.9GHz, with a v.s.w.r. of
1.5:1. Matched pairs are available.
WW350 for further details Hewlett-

Packard

Bipolar RAMS

256-bit bipolar random-access memories
in low-power Schottky format. Access time
is 45ns over the temperature range 0°C
to 75°C and device dissipation is 275mW.
Both models—Am27LS00/1—are organ-
ised as 256 words by 1 bit with either tri-
state ("00) or open outputs.
WW351 for further details Advanced

Micro Devices

Calculator chip

A m.o.s. calculator i.c., C596 intended for
eight-digit “slide-rule” calculators, offers
the four arithmetic functions, trigono-
metric (in degrees or radians) and log
functions. There is also provision fory/x
and 1/x and a key for z. The chip can be
used either in dual-function key calculators
or in 35-key single-function units. Floating
point or scientific operation can be used,
overflow causing the automatic change to
scientific notation of mantissa and ex-
ponent. The new ic. has the same pin
connexions and voltage levels as the C594
and C595, which means that four-
function calculators can be uprated very
easily.

WW352 for further details GIM

Peripheral interface

MC6820 is a peripheral interface adaptor
for use between input/output equipment
and the Motorola microprocessor and
contains six registers with a control and
selection logic section. Control lines
between the microprocessor and p.i.a. give
the former control of the latter, although the
p.i.a. can interrupt to allow a peripheral
unit access.

WW353 for further details Motorola

Power transistors

A range of TO-3 metal power transistors
from Thomson-CSF, using the n-p-n
triple-diffusion  technique. Types are
BUXI10 to BUXIS, rated at 150W at
between 125V ¥V, at 25A and 500V V,
at 8A. BUX20 to BUX25 are 250W
devices for up to 500V V., at 15A.

WW354 for further details Lock

Si rectifiers

Three families of power diodes. The
BYX98 family possess a non-rep. surge
rating of 60A and rep. p.r.v. from 300V
to 1200V. BYX99 are rated similarly at
160A and up to 1200V, and BYX96 are
20A types at up to 1600V. All types are

in DO-4 encapsulations and reverse
polarity versions are available.
WW356 for further details Mullard

www americanradiohistorv com
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A/d converter

MN 5210 is a family of 12-bit analogue-
to-digital converters with a maximum
conversion time of 12ps. Power dissi-
pation is 700mW from 15—-0-15V and 5V
rails, and input ranges are 0 to — 10V,
+5V or + 10V with internal or higher-
precision external references. Accuracy
of +4 least significant bit is offered over
commercial or military temperature ranges.
WW355 for further details Tranchant

Thyristor

The CS651 thyristor possess a built-in,
auxiliary thyristor which is switched on by
a small pulse. When the forward current
of this device reaches a high value it is
applied to the main thyristor gate. This
feature is claimed to provide a 75A/ps
di/d¢ rating. The unit is in disc form and
withstands repetitive p.r.v. of 2.4kV,
continuous limiting current of 650A and a
surge current of 14000A.

WW2357 for further details Brown Boveri

Timer

A product of the Ferranti collector dif-
fusion isolation technique for the provision
of digital and linear elements on one chip.
A variable-frequency RC oscillator drives
a divided-by-4096 counter, the frequency
being externally adjustable, and the timed
period is 4096 CR, where C and R are
external components.

WW358 for further details Ferranti

Yellow l.e.ds

Siemens have added yellow-light devices
to their range of light-emitting diodes.
Types LD35 (3mm) and LD55 (Smm)
are gallium phosphide units, and LD48
contains up to 10 characters per row.

WW359 for further details Siemens

Hewlett-Packard Ltd, King Street Lane,
Winnersh, Wokingham, Berks RG11 SAR.
Advanced Micro Devices Inc., 901
Thompson Place, Sunnyvale, California
94086, USA.

General Instrument Microelectronics Ltd,
57—61 Mortimer Street, London W IN 7TD.
Motorola Ltd, York House, Empire Way,
Wembley, Middlesex.

Lock Distribution, Neville Street, Middleton
Road, Oldham, Lancs OL9 6LF.
Tranchant Electronics (UK) Ltd, Tranchant
House, 100a High Street, Hampton, Middx.
Mullard Ltd, Mullard House, Torrington
Place, London WC1E 7HD.

British Brown-Boveri Ltd, Albany House,
41 High Street, Brentford, Middx
TW8O0BH.

Ferranti Ltd, Electronic Components
Division, Gem Mill, Chadderton, Oldham
OL9 8NP.

Siemens Ltd, Great West House, Great
West Road, Brentford, Middx.
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SIEMENS

You'l find the
best ideas

10 minutes
from 4
Olympia. /

s g
e A R e

e

@ The Siemens approach to
Professional Electronic
Components.

@ Quality Assurance, Standards
and Specification harmonisation.

® Memory I.C.'s. Review of
Research, Development and
current production.

@ Modern techniques in Capacitor
manufacture and the advantages

to the user. Being a company vitally ture of alectronic

@ Analogue L.C.'s for the Industrial components, Siemens personiiel i leading experts in /
user. many areas of our profession. So we've arranged a daily '

2 symposium on these 8 subjects. S

® Why _SurgeVoItage Protectors? The Siemens Symposia1975 will be held at the ’ o e
A review of the technology and Kensington Close Hotel, off Kensington High Street, W.8. &
their application. from Tuesday, May 13th to Friday, May 16th, between ©

" @ Electro-mechanical components 1.30 pm and 5.30 pm daily.

for the Electronics Industry. As space is restr_icted, please_ complete thg coupon
® Low Speed High Noise Immunity below and return it to us as quickly as possible. We

. . will be delighted to send you a special invitation.
Logic (LSL): A logic system for Do join us for an interesting and valuable

industrial applications. experience.

- At the Siemens
Symposia 1975

(RECMF Week) %/
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@ RESISTORS

CARBON FILM
TW 10 to 1M : 5% IM2 to 10M : 10% E12
%w 1010 100 ; 5%, IM2 10 10M : 10%E12

1010 910k : 5%

E12 & E24 1p each.
METAL OXIDE
v}W'IOQto1M:2%E12&E24 4p each
WIREWOUND

3W 0.220.0.270. 0.330. 0.47Q : 10%

10:5% 17p each
1.20 to 2700:5% E12 13p each

Other ranges stocked. See our catalogue
for details.

E12: 10. 12. 15, 18. 22. 27. 33, 39. 47,
56. 68. 82 and decades,

E24: 11, 13. 16, 20. 24, 30, 36.43.51
6.

% POTENTIOMETERS

Rotary miniature carbon track

1" spindle. Values available |
& 10K 25k. 50k, 100k, 250k

500k. 1M. 2M 1Q u

Log. single-gang P. in
single-gang {+ Tk} 16p "&.’7

Log. or Lin. single-gang with 6
sw?tch 33p W
Log. or Lin. dual-gang without

switch P Z
Slider 60mm track, Metat-cased N
overall length 86.15mm less Y/

knob {7p extra) /
Log. or Lin. 1k 5k. 10k. 25k. ¥
50k, 100k, 250k, 500k. 1M

2M. Single-gang 36p: Duai-gang

45p \
Presets: 0.1W  Vertical or w
Horizontal.

10000, 2200. 4700. 1k. 2k2

4k7. 10k, 22k. 47k. 100k. 220k,

470k. 1M 7p each

@ CAPACITORS
i:iba-lr{‘elglda:al:éec\rolvnc @

MfdV  PriceMid V  Price
6p B8 6.3 6p

2263 6p 68 63 14p

3363 6p 100 4 6p Mid VvV Price
4763 6p 100 10 6p 470 63 6p
6840 6p 100 25 6p 4 1 14p

® SWITCHES

[Tl
Rotary adjustable stop. 1 pole
2 to 12 way: 2 pole. 210 6 ‘%
way: 3 pole. 2 to 4 way: 4

0

pole. 2 or 3 way 36p each.
Slide Sub-min. DPDT 9p
Slide min. DPDT 13

p
Push to make non-locking
SPST 14p
Push-on, push-off  locking
DPDT 250V 4A 36p
Rocker white DPST 250V 14%;\
i

. P Ut
Rotary mains DPST 250V 2A
24

D
Toggle with ON/OFF  plate

DPDT 250V 1.5A 25p Qgﬁ
BCD OUTPUT SLIDE 4

SWITCH
Marks the end of the old-
fashioned thumb-wheel switch.

With 7-segment type read-out. 3
Full details in our catalogue
£1.38

©® TRANSISTORS
& DIODES

AC127 18p BFY52  20p
AC128 18p 8Y126 13p
AC176 17p BY127 13p
AD161/ BY164  49p
162MP 93p BZY88
BA100 9p series 13p
BA145 22p MPF102 36p
BC107 11p OA91 6p
BC108 10p 0A200 7p
BC109 13p 0OC71 20p
BC109C 15p SC146D 88p
BC142 23p 711543  28p
BC143 26p WO05  30p
BC147 10p WO4 33p
BC148 10p 1N914 ap
BC149 12p 1N4001  6p
8C168C 12p 1N4002 63p
BC169C 12p 1N4003 7p
BC178 17p 1N4OL. 73p
BC182L 10p 1N4005 8p
BC183L 12p 1N4006 83p
BCi84L 12p 1N4007 9p
BC212L 14p 1N4148 4p
BC213L 15p 2N1302 20p
BC214L 18p 2N1303 20p
BCY71  22p 2N1304 30p
BD131 45p 2N1711 24p
BD132 84p 2N2219 25p
BD131 2N2646 45p
BD132MP 2N2005 33p
£1.20 2N2926 Yel2p
BD135 36p Gn 13p
BD139 49p 2N3053 18p
BD140 69p 2N3055 49p
BF258 35p 2N3819 22p
BF259 25p 2N5459 S1p
BFX29 30p 7400 16p
BFX30 33p 7413 39p
BFX84 30p 7447 £1.10
BFX85 36p 7473 S4p
BFX87 30p 7474 45p
BFX88 25p 7490 82p
BFY50 20p 7493 82p
BFYS1 22p 74121 39p

L.E.D.RED.
2med 3" 15p
Panel mtg. clip Sp

{Other colours and 7-seg. dis-
piays in our catalogue.)

©® INTEGRATED
CIRCUITS

CA3046

{14-pin DIL) 69p g

LHOO42CH

(TO99) £4.25
MC1310P

{14-pin DL £2.50
MC1496 (UA796)

{14-pin DIL) 78p
MFC40008 59p
MFC6040 83p
NES55YV (8-pin DiL} 65p

$G1495 {14-pin DIL) £2.70
S$G3402 (14-pin DIL} £1.69

wA741C (8-pin DIL) 36p
uA741C114-pin DIL} 45p
pA747C (14-pin DI £1.05
pA748C (8-pin DIL} 39p
ZN414 (T018) £1.20

VOLTAGE BEGULATORS

pA7805 5V 1.5A(TO3) £1.75

WA7815 15V 1.5A (TQ3) £1.75

MVR 5V, 12V, 15V 500mA
£1.6

{T03)
pA78MO5 5V S00mA

{Plastic power} £1.05
A78M15 15V 500mA
Plastic power) £1.05

wA78LOS 5V 100mA (TO92}

pA78L15 15V 100mA (TO92)
60p
pA723C variable 2 to 37V
(TO99} or 14-pin DIL 75p
Qur catalogue contains appli-
cation circuits and data for all
the above [.Cs and many more.

ue.
Details ‘N our catalog! .
piscount youchers

® PLUGS AND SOCKETS

DIN PLUG CHASSIS
SOCKET

2-pin 8p 6p

3-pin 9p 7p

4-pin 10p 7P o\

Spn A8 100 7p 'J

5-pin B(240°) 10p 7

6-pin 100 9p

7-pin 10p 8p

JACK PLUGS ;

2.5mm plastic barrel 9p

2.5mm metal barre! 15p l
3.5mm plastic barrel 9p 2
3.5mm metal barrel 15p |
}in. std. mono plastic barrel 13p

+in. std. mono metal barrel 24p

lin. s1d. stereo plastic barrel 18p

}in. std. stereo metal barrel 30p

JACK CHASSIS SOCKETS

2.5mm open-type metal 9p
3 5mm open-type metal 9p
}n. std. mono open-type metal  13p
}in. std. mono moulded with 2

break contacts 14p
0. std. stereo open-type metal 15p
1. std. stereo moulded with 3

break contacts 21p

In-line sockets aiso stocked: see
catalogue

PHONO

Plastic-topped plug Sp

Screened plug 12p = B
Chassis socket single sp
Chassis socket twin 70

@ MAINS CONNECTORS

P360 3-pin 1 5A chassis plug

with fine socket 33p
SA21903-pin 5Achassis plug 25p
SA1862 Line socketfor SA2180 28p
P437 3-pin 5A chassis socket with

line plug 66p /&
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CAIALOGUE;

Includes dozens of
useful and interesting
circuits you can huild;
data; hundreds of
pictures, transistor
equivalents list and
hundreds of new lines.
Packed with information.
Only 40p

@ ORGAN
CONSTRUCTION

A Full-Scale Electronic Organ that you can build
1o your own specification.

FULL CONSTRUCTIONAL DETAILS
IN OUR LEAFLETS

Leaflet MES 51: price
15p. describes a fully
polyphonic basic organ
which can iater be used
as the basis of a large
sophisticated instrument.
Leaflet MES 52: price
15p, continues the descrip-
tion of the MES 50 series orgaws and shows
you how to add a second keyboard with iots
more stops

Further leaflets to foliow at approx. two
monthly intervals.

€ THE AMAZING DM02

A ready-built. tested and guaranteed digital
master oscillator. Accurately generates the top
13 notes for your organ system and reduces the
compiete tuning of your organ to ONE SIMPLE
adjustment. New design gives selectable C to C
output ranges of {approx.) 4k to 8k (highest) or
2k to 4k or 1k to 2k, etc.. right down to 16Hz
to 32Hz! And this new compatible design is even
smailer: only 3.5in.X3.7in., including gold-
plated edge connexion

DMO2T includes built-in vanable depth and rate
frequency shift tremulant

DMO2 £12.25 DMO2T £14.25

SAJ 110: 7-stage frequency divider in 14-pin
DIL package. Sine or square wave input. Square
wave Outpul may be converted to saw-tooth.
£1.80 each or 6 for £9.94 or 12 for £18.16.

@ ORGAN
COMPONENTS

Keyboards high quality. fully sprung

Flat-front 48-note F to E £15.95
Stoping-front 49-note C to C £15.85
Sioping-front 61-note C to C £20.35
Swell pedal with 10k log. pot £6.33
*Spring line unit (short) £3.05
*Spring line unit {long) £8.29
*Reverberation driver module £65.34
*S.a.e. please. for tull detaiis: teaflet MES 24.

Gold-clad phosphor-bronze wire 30p per vd.
Palladium earth bar 15p per octave length
Contact btocks 2-make (GB2) 22p
Stop tabs, rocker type. not engraved (white. red.
grey or black) with DPDT switch 59p

& TRANSFORMERS

LT700 min. output. Pri. 1k2: Sec. 5Q

200mw 50p
Sub-min mains 6-0—6V 100mA 95p
12-0-12V 50mA 95p

{Size both approx. 30X 27 X 26mm)

Min. mains 0—6V 500mA, 0-6V 500mA  £1.55
0-12V 250mA. 0-12V 250mA £1.55
0-20V 150mA. 0-20V 150mA £1.55
0-24v 125mA. 0-24V 125mA £1.55

Maaini/l\éIIBAT, Sec: 12-15-20-24—

0 £3.98
Mains MT206AT: Sec: 0—15-20V 1A, k ’_T'
0-15-20V1A £3.98 _

P.0. Box 3, Rayleigh, Essex. Tel: Southend-on-Sea (0702) 44101.

VAT. picase add 8% to the final total. Post and packing FREE in UK. {15p handling charge on orders under £1)
First-class post pre-paid envelope supplied free with every order.

“ELECTRONICS TODAY INTERNATIONAL"

4600 SYNTHESISER

We stock all parts for this brilliantly designed
synthesiser. This includes all the PCBs. metal-
work and drilled and printed front panel giving a
truly professionat finish. Authoritative opinions
agree the ETI International Synthesiser is
technically superior to most of today’'s models.
Complete constructional details in our booklet,
available shortly. S.a.e. please. for price lists
and specification

We also stock all parts for the P.E. Synthesiser
and Minisonic.

SAONANVLY

WW-—123 FOR FURTHER DETAILS

www americanradiohistorv com
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| - Oept 5.
@[ﬂm M @ EIEBtrnnlcs 56. Fortis Green Road, London. N10 3HN
telephone 01 883 3705
. LIGHT EMITTING DIODES

Q\"O EL E c TP' O n / C | oo i et o;” dia 02" dia
o s p [ )

[ Monsanto [ - A T litronix X

Our Special ur Special
‘ Usual Pack Usual Pack
_price Price price Price

70 RED £71.99 £2.39
70 GREEN £3.99 £ £399
il i o a7 70 YELLOW £299 90 £599

Anode  Cathode (41 0.3+ Q?LCT[ZM,Q, 06" D'; 4(; ractes =
3% higr ch igh chora £339
Red MAN 72 MAN 74  MAN 73 14 pin DIL L.H Dec Pr 10 WHITE )} rq

710 ORANGE £3./0 £2.59 £9.90 £439

Green .. MAN 54 MAK 53 g
Yellow wans: vanse  man 83 a Ao c ) o
W e Red Only Res Oty

Dec. Pt. Dec. Pt. /0 RED

OUR PRICE £1.83 £1.83 £2.65

£370 £139

2 ggi—':;:)ip) ggip Lm377 £2.91 st4i4 722 8“'& i" S’OC& d’di”.' 1. GRADE BRANDED PRODUCTS

709 (14pindip) Jekp LMI0 i'z'gzi :tﬂg ’
710 ( 8 pindip) 3o L £2.190  SN75491 3 B HC244R Ay g 7442 9% 7490 o8p
710 1O-99) o0 73 SN75492 7401 1% 7445 1.20 7490 1.0
710 gé)p-n’dlp) e The Stobilized Power supply 7402 1% 7447 1.15 7492 80p
711 70-99 ) 7403 17
710 (14 pin dip) MC 13031 £1854 TAA300 . for wnich demond always exceeds supply 7404 17: ;::;A : Zg ;:Tgo 2 ;gp
723 (10-99) 9ap  MCI306P 54p TAA3I0 : switched 3, 6, 7} & 9 volts up to 400 mA 7408 2% 70 3 412
723 (14 pin dip) MC1310P £2.45 T1AA320 7409 2% 74 » S0
76 06 :. B o TAA350 . Polarity revenial swirch, Neon Mains Indicator; on/off switch, 4ft Lead oy @ 7473 383 74122 8%
in dip P P 7474 4 7414 1.07
741 (10-99) 44ip MC 1312 £2.42 ;:ﬁg;g : Multi-Way output plug odapror; Metol Case, Rubber Feet 7413 2% 7475 62p 74154 1.76
i H 3 MC 1314 £4.05
7o ) ;(z)pw MC 1315 £5.37  TAAS7O D pBples o 7 o o ol A
77 (M pindip) 90, aere 74%0 p 7486 35p 74193 2.45
pin dip ip e 90p 7489 4.65 74196 1.70
748 (10-99) 4p  mCI330P 865 1pa231
748 U4 pindip) 423 pC1330P €1.26) TBAS00 3
MC1350 81l 184520 A M STEREO TUNERS SIEMENS (CDs
MC 1351 £1.08  TRAS530
AY-1-0212 £5.99  mC1352 €1.08  TRAS4O0 £1.9 )
AY- 5 - 1224 £4.59 MC 1357 €1.56  TRAS60C £2.92 Trcnsnls'or F M. Toner
AY-5-3507 £7.45  MC1358 £1.65  TaA&25A g1.03 | Chossis. 9ol
AY-5-3510 g6.92 MCI375 £1.38  T8A&25 £1.03 | Operotion
MC1456CG  £1.71  1pA625C £1.03| A1005S
MCI458CPI  £2.37  TBAGSI £1.62
BHAOUU2 £3.97  MCI468G £2.47  TBABOD 9
MC 1495 £5.54  TBABIOS £1.07 | LIQUID CRYSTAL DISPLAY complete with
CA3046 93p  MC1496G £1.46 TBABI0AS £1.07 | socker ond removable reflective backing,
CA3065 £1.53 MC3302 £1.30 TBAB20 745 New Mini F .M. Tuner Ref ANAI3Z2R 13mm character height  Can
CA3075 £1.62  MC401 75'p ¥§A;;80 3 o 12 volt supply e directly driven by Notional Semiconductors
3081 A : lock
Caoez e cress wp DA 579 Steceo Decoder Morching Siareo Decoder R e e
MFC 40604 6k o Z;P to match A1005MS £6 .08 €4.86 OUR PRICE £73.99
LOOST | €145  MFCO030A BIP  JIN2171A o
103671 L1 45 MFC6040 £1.08 700 v

~ __“ 24 HOUR DESPATCIH NOW IN OPERATION]

e e @ AT DECADE DIGITAL  VOLTMETER INTEGRATED CIRCUIT

LM301 (TO-99 595 MVRIV £1.62

LM301 (B pindip) 52p MVRISV £1.62
LM307 TO-99) 5% |
3

UM307 (8 pin dip) 52p TNES4O g

T tate-of -the ~art MOS L5l chip contains
ol! the logic necessary for o 3. decode. duol

LM30BHTO-99) £1.26. :Ezgi B85p ope int :qru? ng, outomatic polority detec lmg '
LMI0B (8 pindip) 57p Nt . We can now supply the completeset of 1.C's for DV"" pplied with free dota and circ

LM309K £2.36 he Full Logic version of the CBS 5Q Decoder ookler . AY- 5 - 3507

LM339 £3.68 . The MC1312. MC1314 & MC1315. Under CBS

LM371 £2.04 icencing arrongement s these can only be sold

LM372 £2.4 o0 as o kit inclusive of associoted components OUR PRICE ONLY £7.46 |

ooklets alone 20

Please ask for free price list .

Lm373 £3.04

SPIEC

Left Hand Decimal Point

All Common Anode .
Character Height 0 3=

é for £5. 99

NE567

IAL

RED ( Led 7)
GREEN ( Led18) y z LP118S Diode - tuned Front End
YELLOW ( Lea21) @ 0NSE (LPMD  reeeo m T

I Oveﬂ low !/

NEW PRICF £I 26

VAT INCLUDED AT 8, wscssms™ ™ [y Ims:

P&P On UK. Orders min. 15p.

PHOTO -DARLINCTON :
CEEFERS| 7 ... 13 |

hfe 2500, tc 250 mA

This trio moke one of the most fabulous F. M tuners
of all time . Typical chonnel separation S0 db

WW-—090 FOR FURTHER DETAILS
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PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM7 $DD

E.H.T. POWERUNIT. 110/240v. 50Hz giving 5Kv. at
60 m/a. METERED OUTPUT. £18.80. P.P. £1.50.
T e

=
COPPER LAMINATE P.C. BOARD
8% x 6 x 7% inch, 3 for 76p. P.P. 25p.
10 x 4 x % inch, 5 for 76p. P.P 25p.
104 x 5% x 7% inch, 3 for 78p. P.P. 25p.
Offcut pack (smallest 4 x 2 inch), 75p. P.P. 25p.
(300 sq. inches).

e
PRECISION A.C. MILLIVOLTMETER (SOLARTRON).
1.5mv. to 15v., 60dB to 20dB. 9 ranges. Excellent condition.
£24. P.P. £2.

e
TELEPHONE DIALS (new)
P.P. 15p.

EXTENSION TELEPHONES (Type
708). Various colours. £3.95. P.P. 75p.
RATCHET RELAYS (310 ohm).
Various types. £1.20. P.P. 20p.
UNISELETORS (New) 25 way, 12
Bank (Non bridging), 68 ohms. £6.50
P.P. 50p.

£1.

1,000 TYPE KEY SWITCHES.
Single 2 x 4 c/o Locking. 60p. P.P. 10p. Bank of 4—
2 x 4 c/o each switch (one biased), £1.20. P.P. 15p.

OVERLOAD CUT-OUTS. Panel mounting (13 x1%x {in.),
800 M/A/1.8 amp.-10 amp. 45p. P.P. 6p.

IiALL PRICES INCLUSIVE OF V.A.T.

QUADROPHONIC DECODER MODULE. C.B.S./S.Q.
Type, using 1.C. MC 1312P. With slight modification direct
substitute for P.E. “RONDO" Board. Complete with Data.
£4 each.

$.7.C. CRYSTAL FILTERS (10.7 Mhz).

445-LQU-901A (50 Khz spacing), £3. P.P. 20p.
445-LQU-901B (25 Khz spacing), £4. P.P. 20p._ .
V.H.F./U.H.F. POWER TRANSISTORS (Type BLY38).
3 watt output at 100-500 Mhz, £2.28. P.P. 10p.

-
HIGH CAPACITY ELECTROLYTICS

2,200uf. at 50v. BBp. P.P. 15p. 2,200uf. at 100v. (1  x4in.)
90p. P.P. 30p. 3,160uf. at 40v. (1} x 4in.) 80p. P.P 20p.
10,000uf. at 25v. (1} x 4}in.) 80p. P.P 20p. 2,240 uf at
40v. (3% x 1$in.) 75p. P.P 25p.

Wireless World, May 1975

WE REGRET THAT ALL ORDERS VALUE UNDER
£8 MUST BE ACCOMPANIED BY THE REMITTANCE.

HIGH - SPEED MAGNETIC
COUNTERS. 4 digit (non reset)
24v. or 48v. (state which), 4 x 1 x
1in. 85p. P.P. 16p.

B digit (non reset) 24v. £1.18. P.P.16p.

3 digit12v. (Rotary Reset) 23 x 1% x 14in.£1.30.P.P. 16p
6 digit (Reset) 240v. A.C. £3.80. P.P. 26p.

RELAYS. SIEMANS/VARLEY. PLUG-IN. Complste with
transparent dust cover and base. 2 pole c/o. 48p; 6-make
contact 80p; 4-pole ¢/o contact 80p each. P.P. 10p each.
6-12-24-48v. types in stock.

12v. 2 c/o 6 amp. H.D. RELAY, 68p. P.P. 16p.

240v. A.C. RELAY (PLUG-IN TYPE). 3 c/o 10 amp.
tact with base. 88p. P.P. 25p.

el
H.D. ALARM BELLS. 6in. Dome, 6/8v. D.C. £2.75.
P.P. 97p.
T

MULTICORE CABLE. 6-core (6 colours) 14/0076
Screened P.V.C. 22p per yard; 100 yards at £16.50.
P.P. 2p.a yard. 7-core (7 colours) 7/22mm. Screened
P.V.C. 22p per yard ; 100 yards £16.50. P.P. 2p per yard.
30-core (16 colours) 2Bp per yard; 100 yards £20.
P.P. 2p per yard.

RIBBON CABLE (8 colours). 10m. £1.88. P.P 20p.
100m. 8-cote 7/.mm Bonded side by side £11.50. P.P. £1,

Alter. 3.10 TURN POTENTIOMETERS (M.P.C.)
10 K ohm. 0.5% Lin. 38Bmm x 22mm. 14mm Standard Spindle.
£2. P.P. 15p. (Dials 60p each.)

24v. A.C. RELAY (PLUG-IN). 3 pole c/o. 78p. P.P. 15p.
2-pole change over. B5p. P.P. 15p.

BULK COMPONENTS OFFER. Resistors/Capacitors, 600
new components. £2.50. P.P. 35p. Trial order 100pcs. 60p.
P.P. 20p.

REGULATED POWER SUPPLY. Input 110/240v., output
9v. D.C. 1} amp., 12v. D.C. 600 m/a. £4.78. P.P. 76p.

MINIATURE “ELAPSED TIME” INDICATORS. (0O-
5000 hours), 45 x 8mm. 78p.

ADVANCE TRANSFORMERS “VOLSTAT".
242v. A.C.
CV.50. 38v. at 1 amp; 25v. 8t 100 m/a; 75v. at 200 m/a.

£2.60. P.P. 65p.

CV.76. 25v. at 2} amp. £3. P.P. 75p.

CV.100. 50v. at 2 amp. ; 50v. at 100 m/a. £3.75. P.P. 75p.
C.V.250. 25v. at 8 amp ; 75v. at } amp. £6.50. P.P. £1.50.
C.V.500. 45v. at 3 amp ; 36v. at 2 amp. £10. P.P. £1.75.

Input

TRANSFORMERS

L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v.
14.amp. {Shrouded) £1.95. P.P. 50p.

L.T. TRANSFORMER. Prim. 200/260v. Sec. 20/40/60v.
at 2 amp. (Shrouded) £3. P.P. 60p.

L.T. TRANSFORMER (H.D.). Prim. 200/260v. Sec. 18v.
at 27 amp.; 40v. at 9.8 amp.; 40v. at 3.6 amp.; 52v. at
1 amp; 25v. a8t 3.7 amp. £17.50. P.P. £2.60.

L.T. TRANSFORMER

POWER UNIT (TRANSFORMER/RECTIFIER). Prim
240v., output 17 }v. (unsmoothed) at 1 amp. £1.88. P.P. 45p.

(*’C”” CORE). Prim. 110/240v.
Sec. 1/3/9/27v. at 10 amps. £7.80. P.P. £1.60.

L.T. TRANSFORMER (°C’* CORE). Prim. 200/240v.
Sec.1-3-8-9v. Allat 1.5 amp.;50v. at 1 amp. £2.50. P.P. 50p.

L.T. TRANSFORMER. Prim. 110/240v. ("C" CORE).

H.T. TRANSFORMER. Prim. 110/240v. Sec. 400v.
100 m/a. £2.50. P.P. 65p.

L.T. TRANSFORMER “TOROIDAL". Prim. 240v. Sec.
30v. at § amp. Size 3 in. dia. thick. £1.65. P.P 20p.

L.T. TRANSFORMER. Prim. 240v. Sec. 27-0-27 at
800 m/a. 7.6 amp. £2.28. P.P 50p.

L.T. TRANSFORMER.
2 amp. £2. P.P. 50p.

L.T. TRANSFORMER. Prim. 110/240v. Sec. 23-0-23v.
at 1.8 amp.; 50v. at 300 m/a.; 3.16-0-3.16v. at 300 m/a.

£2. P.P. 50p.

Prim. 240v. Sec. 16-0-16v. at

Sec. 13.5v. at 4 amp. ; 39v. at 2 amp. £3. P.P. 50p.

20v. at 4 amp. £8.50. P.P 76p.

P.P. 76p.

TOUCH AND GO

SIZE A, B, C

30Hz—16KHz + 1
, S/N—70dB

RESONANCE

BRENTFORD
MIDDX

SELF-CUE BROADCAST
CARTRIDGE MACHINE

ACCEPTS CARTRIDGE

123 WINDMILL ROAD

dB

HART ELECTRONICS

Audio Kit Specialists since 1961

BAILEY/BURROWS/QUILTER PRE AMP This is the tone control section of the best
pre-amp kit currently available. Consider the advantages:—*First quality fibreglass
printed circuits with roller tinned finish and all component iocations printed on reverse.
*Low noise carbon film and metal film resistors throughout. *Finest quality low-noise
ganged controls with matched tracks and shatts cut to length. *Well engineered layout for
total stability. *Special decoupling and earthing arrangements to eliminate hum loops.
*Controls. switches and input sockets mount directty on the boards to TOTALLY
ELIMINATE wiring to these components. (We know of one pre-amp kit which claims its
controls mount directly on the board—and so they do, by their shaft bushesl You still have
to wire them up!1}

*We incorporate the Quilter modification which is most important as it reduces distortion
and increases the bass and treble control range.

As can be seen from the photograph the tone contro! unit is very slim {only 11" from
front to back) and may therefore be used in many other applications than our Bailey
metalwork which it is designed to fit.

METALWORK AND WOODEN CASES These have been under review for some time:
please send for latest information.

F.M. TUNER This latest addition to our range is designed to offer the best possible
performance allied to the ease of operation given 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 circuits to wire and no alignment 1S required. in fact the whole unit
can be easily completed and working in an evening as there are only 3 transistors. one IC
and two ready built and aligned modules comprising the active components. We have
abandoned the concept of having a tuner as large as the amplifier and this new unit has a
frontal size of oniy 14 in. X 4 in. It can be mounted on the side of our Bailey amplifier
metalwork thus turning it into a tuner/amplifier whilst only increasing its width by 14 in.

Cost of tuner chassis (no case) is £22 for mono. £25.45 for stereo. Metal case £3.55.
An extended wooden case to fit tuner and amplifier will be offered shortly.

STUART TAPE CIRCUITS Our printed circuits afd components offer the easy way to
convert any sultable guality deck into a very high quality Stereo Tape unit. Input and
output levels suit Bailey pre amp. Total cost varies but around £35 is &ll you need. We can
offer tape heads as well if you want new ones.

All above kits have fibreglass PCB’s. Prices exclude VAT but P&P is included.

FURTHER INFORMATION ON ALL KITS FREE if you send us 2 9 in. X 4in. S.A.E.
REPRINTS Post free. no VAT,

Bailey 30W 18p.

STUXRT TAPgﬂECORDER All 3 articles under one cover 30p.
BAILEY/BURROWS/QUILTER Preamp circuits. layouts and assembly notes 1Sp.

All prices exclude VAT,

Penylan Mill, Oswestry, Salop

Personat callers are always welcome. but please note we are closed all day Saturday

WW—242 FOR FURTHER DETAILS
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L.T. TRANSFORMER ("C” CORE). 110/240v. 1/3/9/20.

L.T.TRANSFORMER ("C” CORE). 110/240v. Sec. 1-3-9v.
All at 10 amps: 35v. at 1 amp.; 50v. at 750 m/a. £6.50.
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ass

Pack

1 Fibreglass printed circuit board for front
end. | F strip, demodulator, AFC
and mute circuits

2 Set of metal oxida resistors, thermistor.
capacitors. cermet preset for
mounting on pack 1

3 Set of transistors. diodes. LED, integrated
circuits for mounting on pack 1

4 Pre-aligned front end module. coil
assembly. three-section ceramic
filter

5 Fibreglass printed circuit board for
stereo decodar

6 -Set of metal oxide resistors. capacitors.
cermet preset for decoder

7  Set of transistors LED. integrated
circuit for decoder

8 Set of components for channel
selector switch module including
fibregiass printed circuit board.
push-button switches. knobs. LEDs
preset adjusters. atc.

o o W 44

DESIGNER APPROVED KIT

equalized and two

specially designed Toroidal transformer.

Price

£2.15

£4.80

£6.25

£8.80
£1.10
£2.60

£3.45

£8.30

Pack Price

1 Fibreglass printed-circuit board

for power amp. £0.85
2 Set of resistors, capacitors. pre-sets

for power amp. £1.70
3 Set of semiconductors for power

amp. {now using BDY56,

BD529, BD530I £6.50
4 Pair of 2 drilled. finned heat sinks £0.80
§ Fibreglass printed-circuit board

for pre-amp. £1.30
6 Set of low noise resistors, capacitors.

pre-sets for pre-amp. £2.70
7 Set of low noise. high gain semicon-

ductors for pre-amp. £2.40
8  Set of potentiometers {including

mains switch) £2.05
9  Set of 4 push-button switches,

rotary mode switch £3.70

10 Toroidal transformer complete

with magnetic screen/housing primary:

0-117-234 V, secondaries:

33-0-33V. 25-0-25 v. £9.15

Pack

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 (Aprit 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 siope
of the scratch filter. There is a choice of four inputs. two
linear, each having independently
adjustable signal tevel. The attractive slimline unit pictured
has been made practical by highly compact PCBs and a

15
16

Function switch. 10 turn tuning
potentiometer, knobs

Frequency meter. meter drive components,

fibreglass printed circuit board

Toroidal transformer with alectrostatic
screen, Primary: 0—117v-234V

Set of capacitors, rectifiers, voltage

regulator for power supply

i parts, including
sockets, fuse holder. fuses. inter-
connecting wire. etc.

Set of metal work parts including silk
screen printed facia panel, acrylic
silk screen printed tuning indicator
panel ingert, internal screen, fixing
parts, etc.

Teak cabinet

One each of packs 1-16 inclusive are
required for complete stereo
FM tuner.

Total cost of individually purchased packs

Set of

KIT PRICE only £66l75 post free (U.K.)

>k sk sk sk sk sk skoskoskosk sk sk skoskoskoskeosk sk skosk sk skoskosk skeskoskesk skoskosk sk sk

NEW! -

3 3k ok s sk skook sk sk skoskoskoskosk sk skosk skosk skesk sk sk sk skoskosk skosksksk sk

Price
£5.30
£8.60
£4.45

£2.95

£1.50

£6.50
£7.35

£74.10

NOVEL STEREO FM TUNER

In the April and May 1974 issues of Wireless World there was
published by J. Skingley and N. C. Thompson a novel design
for an f.m. tuner which combines consistent high performance
with the elimination of the critical setting-up procedure
required by too many earlier tuners. The front end is a ready
built pre-aligned module which then feeds an amplifier driven
screened three section ceramic filter leading to an integrated
circuit five-stage limiting amplifier providing excellent a.m.
rejection. This is followed by a single coil integrated balanced
demodulator from which the audio output may be taken.
Temperature compensated varicap tuning allows stations to be
selected either by a ten-turn tuning potentiometer or by a choice
of six preset push-button controls. Each of the preset controls
can be adjusted on the front panel with the settings being
indicated by six LED lamps behind an acrylic silk screen
printed facia panel insert. Additional circuitry includes tempera-
ture compensated AFC restricted to less than station spacing.
inter-station muting. a single-lamp LED tuning indicator and a
linear scale frequency meter. The stereo decoder. built on a
separate board. is based on a well-proven integrated circuit
phase-locked-loop to which has been added active filters to
remove sub-carrier harmonics and ‘birdies’. The power
supply. to ensure station holding stability. uses an integrated
circuit voltage regulator which is powered via a low-hum
field specially designed TOROIDAL TRANSFORMER.

STYLED TO COMPLEMENT THE WORLD-WIDE
ACCLAIMED LINSLEY-HOOD 75W AMPLIFIER

THE FM TUNER KIT

YOU HAVE WAITED FOR!

for further information please write for FREE LIST

POWERTRAN
ELEGTRONIGS

MORE
ON
NEXT
PAGE!

Hi-Fi News Linsley-Hood 75W/Channel Amplifier

Full circuit description

in handbook

k
Fibreglass printed-circuit board

for power supply

Set of resistors. capacitors,
secondary fuses. semicon-
ductors for power supply

Setof miscellaneous parts
including DIN skts. mains
input skt, fuse holder. inter-
connecting cable, control
knobs

Set of metalwork parts including
silk screen printed fascia
panel and ali brackets, fixing
parts. etc.

Handbook

Teak cabinet

2 each of packs 1-7 inclusive
are required for complete
stereo system

Total cost of individually
purchased packs

Price

£0.65

£3.50

£4.25

£6.30
£0.30
£7.35

£69.75

s o PN %
(pack 15—price 30p) £62 40
KIT PRICE only ™ post free (U.K.)

* Mk Il Version (modifications as per Hi-Fi News April 1974)

P %,

s ¥

wd A g R M

a4
TEAK CASE WITH FULL KITS

V AT Please add 8%*
to all U.K. orders

(*or at current rate if changed)
U K ORDERS—Post free (mail order
only}

SECURICOR DELIVERY: For
mainland—add £2 + VAT per kit.

OVERSEAS— Postage at cost + 50p
special packing

Dept. WWO05

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NN

Securicor delivery to

WW~—227 FOR FURTHER DETAILS
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£ £ £ £ £ £
EZ80 9.30 | PL509 VR150/30 0.45 308 0.40 | 6AKS 040 | 6C6 0.50 | 6LEG 0.40
EZ81 0.30 | PLBO2 X66 0.65 | 354 0.40 | 6AKS 040 | 6CB6 0.50 | BL7G 0.40
GYS01  0.75 | PY33 Z800U z1o 3ve 0.85 | 6ALS 030 [ 6CHE  1.45 | 8SA7 .50
GZHM 6.70 | pyso Z801U  2.70 | 5B254M 4.00 | 6AL5 W 0.55 | 6CL6 0.75 | 8SATGT 0.
G237 1.00 ;;aa; Z900T  1.20 sazgsm 350 gﬁxg ::g sgs 0.55 gggllGT :-;:
A 1A3 0.55 | SR4GY 080 .45 | GEAS 085 . THE VALVE WITH A
PYE o L4 0.25 | 5U4G  0.50 | GAQS  0.45 | 6F7 1.0 | 6847 0.55 NTE
HNeE PY8S 0 6AQSW 070 | 6F8G 0,75 [ 6SJ7GT 0.35 SUARANIAE
athe o PY500 1.00 | UB 6AS6 080 | 6F23 0.90 | 65K7_ _ 0.55 £ £
BI2H 380 Y800  0.45 | UCC8S  0.45 8AT6 045 | 6F32 0.75 | 6SLIGT 0.50
e HE Y801  0.5¢ | UCFBO  0.75 VAT 8% 6AUS 040 | 6F33 3.50 | 6SN7GT 0.50 | 30F5 1.00 | 957 0.50
GAFos 080 QQV03-10 UCH42  0.75 6AV6 045 | 6H8 0.35 | 65Q7  0.55 [ 30FLT  1.00 | 1628 0.70
DF8§ 0.5 b CHBT  0.45 EXTRA GAX4GT 0.75 | 6JAWA 1.25 | 6VEG 0.15 | 30FL12  1.10 | 2051 1.00
oroclR s QQVO640A | UCLB2  0.45 BAXSGT 1.00 | 8J5 0.65 | 8V6GT  0.50 | 3OFL14 0.9 | 5033 3.0
DLz by $.00 | UCLB3 0.65 6B7 0.70 | 6J5GT 0.50 | 6X4 0.40 | 30LIS 0.95 | 6057 0.75
Btz e Quos-12 110 | UF™ 070 6BA6 035 | 646 0.30 | 6X56_ 0.40 | 30L{7  0.95 | 6060 0.70
Oveesr 040 060 | UFBD  0.35 | 3A4 0.80 | 5V4G_  0.55 | 6BES 040 | 647 0.6 [ 6XSGT  0.50 | 30P12  1.00 | 6064 0.60
Dyso2 045 scmoo 3.00 [ UFS5  0.45 | IRS 0.40 | 5Y3GT 0.5 | 6BG6G 0.90 | 647G 0.40 | 6YSG ~ 0.80 | 30P19  1.00 | 6065 1.00
EB8CC/01 120 SC1/600 5.00 | UFB9  0.50 | 1S4 0.30 | 523 0.80 | 6BJE  0.65 | 6KEGT  0.80 | 624 0.65 | 30PL1  0.95 | 6080 2.30
cé Ri7e SP61  0.75 [ ULat 0.70 | 1T4 0.30 | 524 0.80 | 6GBQ7A  0.60 | 6K7 0.55 | 6-30L2  0.90 | 30PL13  1.10 | 6146 2.25
35 TT21 5.00 | UL8d  0.40 | 1X2A  0.60 | 5Z4TG  0.55 | 6BR7 1.20 | 6K76_ 0.30 | 7B7 0.80 61468 3.25
u2s 085 | UYal 045 |1X2B  0.75 | 6AB7  0.60 | 6BWS  1.00 | 6KSGT  0.50 | 7Y4 0.80 8020 5.00
uze 075 |UYs5 040 (2021 050 |6AC7  0.60 | 6BW7  1.00 [6K25 108 | D6 040 | | VIDICON || s001 5.00
u21 0.65 | VR105/30 0.45 [ 2K25 9.0 | 6AH6  0.70 | 6C4 0.40 | 6L6 1.25 | 9D2 .00 TUBES 9002 .50
TBAvs s | [EMI types||O00¢ o038
12AT6 0. .
Please write or phone for current price of any 8006
TRANSISTORS of the transistors, diodee shown below, }3252’, gg 9677A & 0.3
AC113 AF178 BF167 GET116 0Ca6 SX754 2N2062 12ave 050 | | 9677¢C
AC126 AF186 BF185 GEX66 0C42 ZR11 2N2147 12AX7 035 | | £20.00 ea.
AC127 AFZ12 BFY51 NKT222 OC44 ZR21 2N2411 12BA6 045
AC128 ASY26 BFYS2 OAS 0C45 1N23A 2N2989 12BE6  0.50 C.R.TUBES
AC176 ASY27 FY90 OA47 0C70 1N25 2N3053 12BH7 050 [30PLI4 190 | peoc 4000
ACY18 ASY28 BSY27 0AT0 0oC73 1N32A 2N3054 12€8  0.55 [ 35L6GT  0.75 | G132 15.00
ACY19 BC108 BSY38 0ATI ocis 1N3BA 2N3055 12E1 350 | 3swa  os0|DSi¥2 18
Cy20 8C118 BSYSSA | OAT3 0C78D 1N43 2N3300 12Ks 110 3572467 o.70 | DO1334 1200
ACY28 BC119 BYZ16 0A79 oCat N70 2N3391 12K7GT 0,50 | 50Cs_ 0.60 | MiV13-35 35.00
ACY39 BC136 CRS1/10 | OASt oca2 1N277 2N3730 12K8GT 0.70 | SDCD6G 1.10 | YCR139A 8.00
Cy4o BC137 CRS1 OA 0C82D 1N415C 2N3731 12Q76T 0.70 | 75 1.00 3851 450
AD149 BC148A CRS1/30 | OA 0CB2DM | IN4148 2N3819 12SA7GT 0.70 [ 15¢1 0.5 | 880 9.00
AD161 172 CRS1/40 | 0AZ200 €83 2N4S6A 2N4038 125G7 055 | 76 0.5 | 88 8.00
AD162 BC172A CRS3/10 oc 0C139 N708 2N4058 12847 055 | 78 o.70 | 88L 9.00
ADZ{1 BC212A CRS3/20 ocC 0C140 2N918 N4061 12v4 0.40 | 80 0.75
ADZ12 BCY31 CRS3/30 0C26 oC170 N1304 2N478S 1487 1.00 | 85A2  0.75
AF114 BCY33 CRS3/40 0C28 OoC172 2N1305 2N5295 19AQ5 0.65 | 723a/b 8.00
AF115 BCY72 CRS25/025 | OC28 0C200 2N1307 3N128 1963 8.00 | 803 '00
AF116 BF115 GET115 0C39 0C206 1309 3N154 19G6 6.60 | 805 14.00| SPECIAL
R OTHERSIN STOCK fnc. | 3N158 19H5 1400 | 307 o6s| VALVES
Many of these valves are imported and AF124 VALVES AND TRANSISTORS L"lzg;c“f.d, c{,f,cl‘;lelss' AC/;,,T 404 20;3 2:‘0’ sgA ’:g 3‘5/&?.?2“;5'“
prices vary for each delivery. so we AF125 Telephone enquiries for valves, | agaii Order £1. UK. | 2082 25L6GT  0.70 | 931A 6.00 42.00
reserve the right to change prices for AF126 transistors, etc., retall 749 3934 | Postage £1-£2, 17p, £2-3, | 40250 30C15  1.00 | 954 050 | Kaot .00
new stock when unavoidable 2;}3; trade and export 743 0899. 22p, over £3 free. C.0.D. | 40251 30C17  1.00 | 955 0.50 | KRN2A 6.00
exira. 3 .
25p ext 40668 30C18  0.99 | 956 osel| 7254 23
TFIUH  SIG- BEST PRICES P‘AID ‘FOR TEST AND COMMUNICATION
l"‘r:qL rang‘:ﬂ‘d EQUIPMENT. Single items or quantities. Private or Industrial.
T RACAL UNIYERBAL SOUNTERTIER
.F. output 2uV
to 2V at 50 ohms 8 digit In-
400 and 1000 Hz i line read-out.
Umited  "qty. 8 fnciate: i
. nclude: -~
gnllr available, rect frequency
ull spec. and measurement
Price on re- up to 100MHz;
Quest. putl.w. perllod.
ratio, time
TF 5268 OSCILLATOR AND DETECTOR interval  and
UNIT £50-08. totallsing
measure-

TF 12268, TF1225A, TF 5TIA. WHITE

ments. Input sensltivity variable from 300MV
NOISE TEST SEY £185-0. Full spec.

to 8V, three independent Inputs, self-check

RACAL RECEIVERS
Models RA17, RA17 Mk Il, RA 17L,

TF 801D/1/S SIGNAL GENERATOR.
Range 10-485 MHz in five ranges. R.F. output

RATIW. RAVI7E, in condition, from on request. 01 WV2IV source e.m.f. Dial catibrated in ptelRulNspec-TonlrequestyE1ds:

k ! S volts, declbeis and power relative to thermal 500/250W

cabinets. Prices on application. i MEDIUM WAVE BROAD-
DIVERSITY TYPE HEWLETT - Ry LI S e o) (e A VLI BRI Gt )
MA168B. solid state. £45.00. PACKARD at up to 80% depth, also external sine and et lonfanpiication.

RA98A SSB ADAPTOR. P.O.A. pulse modufation. Built-in 5MHz crystal

175A OSCILLOSCOPE with 1750A calibrator. Separate R.F. and mod. meters.
dual lr;ce vert plug-in and 17818 delay P.O.
time base plu 50MHz minimum TF801B/2. S| A
bandwidth at gOmV/CM T/8 modes: circuit differen(’:)::. \?Vsorflfi‘;gToFrgz:‘DiSb;f miner
main, main single. mixed. main delayed.

A, O -

PLEASE NOTE

Unless offered as "asseen'’

ALL EQUIPMENT

ordered from us is completely over-

KAHN SSB ADAPTOR MODEL RSSB=
62=1B. Designed for receivers with 455
500kHz I.F. (eg Collins 51J: AR88D etc) at
100mVv (max) input. Features: Electronic
A.F.C.. carrier frequency diversity to combat
fading: 20 sec R.C. memory to maintain tuning
during severe fading: individual carrier meters;

delaying. Full Spec & P.O. ¢
524C ELECTRONIC COUNTER/

TIMER direct reading to 10MHz. ex-

TF1041C
VIVM  AC.
voltage range

g::/:;?rsrzuulgsvecdésgnglin [T G tended to 500MHz depending on con- 300 MV 1o hauled mechanically and electrically
i s verter plug-in. also period and time 300V in 7 in our own laboratories
measurement. in-iine display ranges. 20Hz

delay. Price on application.

PLUG-IN UNITS

G—20 MHz differential 50MV-20V.
L—30 MHz fast rise time 5MV-20V.
D—High gain differential 1MV-50V.
63/54C. Dual trace 33MHz, 60MHz,
0.05-20v.

8 dlgl!

on Nixie tubes. £165 with one plug-in

MHz. {525C: 100-500MHz £45 extra).
540B TRANSFER OSCILLATOR.
Measures frequency up to 12.4gHz. May
be used on its own or with freq. counter.
P.OA

ZOOAB AUDIO OSCILLATOR 19kHz.
6000hm balanced or unbalanced. small
size. £25.

300A HARMONIC WAVE ANALY-
SER Freq. 0—16kHz. Full spec & P.O.A.

ance 50 ohms 2 o
to 500 ohms.
Price £62.50, s

FOR EXPORT ONLY

TEKTRONIX B ) B et € C G p.L o TRANSMITTERS:
E 4C but display on neon lamp ranges g
decades and 2 meters £115 with one of MV 1000V in & o JL BC 610 Hallicrafters.
0SCILLOSCOPES the followqu) -ins: 526A Video amp. da ranges. ;:.1 n%reaﬂd‘mpﬂ:g m1%glﬂed version of
545-33 MMz Separate time bases with Ll R D a2l e COLLINS TYPE 231D 4/Skw., 10 channel,

autotone and manual tuning. Atl above

complete instaliation and spare parts.

TRANSCEIVER!

19, 19HP, 38,

C-13 TRANSMITTERS

ACAL COMMUNICATIONS

EOU PMENT

We are abletto offer a comprehensive

setection from the range of this modern
class  equilpment including,

receivers, L.F. Converters, SSB adap-

3 PHA TRANSFORME TFIMS DOUBLE PULSE GENERA"- tors, panommlc adaplon. diversity
in 4375. w: gu(put 241. 5[230[218R5v e TOR WITH TM_#500/8 SECOND- MARCONI HR23 TRIPLE DIVER- switches, transmitter driver units,
1SkVA. Made by Westinghouse of USA. ARY PULSE UNIT. For testing radar. SITY IS RECEIVERS. Freq 3-275 linear amplifiers can be bullt to
Brand new In original cases £00.90 | counters, fllters MHz. VFO or 6xtal positions. Reception customers' requirements. Please send
UK transport. etc. SPEC. TF 14M8. Rep. 'req of independent. single or double-side us your enquiries.

10Hz to 100kHz, pulse width 01 to band _tr s, Full ion

TECHNICAL MATERIAL CORP:

EXCITER/TRANSMITTING MODE
SELECTOR Freq. 2-32MHz.M.0.and 10
crgstal positions. Vernier lunlngou .S.B.

L.35.B.var carrierinsertion etc. £2f

F.S.K. XCITER. Freq. 1-6.5MHz.
0—100Hz continuous frequency shift. Upto
+ 600Hz switched frequency correction.
Modes F.AX.. F.S.: M 8

a gle etc, with complememarg POWER
TF 1258A VHF SPECTRUM B NAL GENERATO b SMLM Price of each of the above on application,
ANALYSER for analysis and measure- igh Freg. resolution. internal/external
BOONTON FM/AM SIGNALGENERATOR mont of Fadar Equipment. Frequency mod-. up 10 3V out. 0.4 TEST EQUIPMENT
:;;Ewﬁgzsipg‘;‘_z 13&"@”:15‘::;‘( (g ;s Eeur range 190 to 230MHz wng'é:rystalscheck ;SOQLVS(!’(OP SWOB 1. 0.5-400MHz {for direct line for all enqulrlln regard-
th 10 5MH b
BRIV "POWER SUPFLY T15) fnput 100KV oot purse. delay fa) 85-175 pSec: VHF WATTMETER & MATCHING Oioras gape, SIUPm on: phone
at 5mA output £160. (b) 0.7-1.4 mSec with X1 and X2 INODICATOR 30/80W. 230MHz, 750.
multiplier and +2. X1, X2 multiplier.
SOLARTRON Output 2& to 200mv with X 10 v"(!"; VOLTMETER TYPE UDND PLEASE ADD
multiplier.
DISTORTION  FACTOR METER MICROWAVE POWER = METER (o)
AS 870.3 CURRENT LIMITING TF142F. Range 100Hz-8kHz. Distor- TYPE NRD. 0-3200MHz at 500. 8%) VAT
POWER SUPPLY 0-30v in steps of tion range from 005%—50% 0.5V input 0-200mW in 4 ranges. built-in
10,1,0.1V at up to 3A £50. at 100k8 Ea‘lllbganon check with measuring head
NOIS GENERATOR TF1053 2 ELECTRONICS
FREQUENCY SYNTHESIZER TYPE ( )
(CT207) Range 100-600MHz. Noise XOA 30" 30MHs with FREQUENCY COLOMOR LTD.

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

*

100U sec., delay —1-5 to +3000u sec..

rise time _ 30N sec. SPEC. TM 6600/8.

As for TF1400S except puise width

%15 to 251 sec., delay 0 to +300u sec.
75.

FM SIG GEN TS1077/1. Range 19.7—
102 .5MHz. 0.2pv-200MV, Piston
attenuator at 52 ohms output. FM
modulation at 1000Hz at up to 100kHz
deviation inc. tuning. etc. £75.

factor up to 150 (21.7db} at 75 ohms.
Audio power up to 500Mw, £95.
MARCONI TF893 AUDIO OUTPUT
METERS. Price on application.

and price on application.

ROHDE &

Z-a DIAGRAPH TYPE ZDU. 30420
MHz, 50Q. Directly measures multi-
phase shift.

lermmal networks. hase

INDICATOR TYPE FKM, 15-30MHz;
30-100MHz. P.O.A

ARSS SPARES. We hold the largest stock

In U,K. Write for list.

S.F. MISTER 0-8 amp. 2" (U.S.A.) £1:80

TELEPHONE TYPE "J" (Trt‘glclllled)
10 line MAGNETO TELEP
SWITCHBOARD

$0 line AUTOMATIC PRIVATE
TELEPHONE SWITCHBOARD

170 Goldhawk Rd., London, W.I2

Tel. 01 - 743 0899
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QUALITY AMPLIFIER KITS by POWERTRAN

WIRELESS WORLD AMPLIFIER DESIGNS

Component packs for a choice of three outstanding amplifiers are stocked together with packs
for a regulated power supply suitable for use with a pair of any of them. Also stocked are

ELEGTRONIGS

packs for a very well-established pre-amplifier—the Bailey-Burrows design which features six
inputs, a scratch and rumble filter and wide range tone controls which may be either rotary

or slider operating.

30W BAILEY

Pk. 1 F/Glass PCB

Pk. 2 Resistors, capacitors, pots
Pk. 3 Semiconductor set

20W LINSLEY-HOOD

Pk. 1 F/Glass PCB

Pk. 2 Resistors, capacitors, pots
Pk. 3 Semiconductor set

60V REGULATED POWER SUPPLY
Pk. 1 F/Glass PCB

Pk. 2 Resistors, capacitors. pots

Pk. 3 Semiconductor set

BAILEY-BURROWS PRE-AMP

Pk. 1 F/Glass PCB

Pk. 2 Resistors, capacitors, pre-sets,
transistors

20 WATTS/CHANNEL

& 4
o
(o
% F R E E TEAK CASE and HANDBOOK
with full kits
SEMICONDUCTORS AS USED IN OUR RANGE OF QUALITY AMPLIFIERS post free U K.)
2N699  £0.25 2N5459  £0.45 BC184L  £0.11 MC1351  £1.05 SN72741P £0.40
2N1613 _£0.20 2N5461  £0.50 BC212t  £0.12 MFC4010 £0.95 SN72748P £0.40
2N1711  “£0.25 2N5830  £0.30 BC214t  £0.14 MJ4a81  £1.20 TIL209" 30
2N2026GIe0t10 40361 £0.40 BCY72  £0.13 MJ491  £1.30 TIP29A  £0.50
2N3055 0362 £0.45 BD529  £0.85 MJEB21  £0.60 TIP30A  £0.60 * S P E c IA I_ 0 F F E R *
IN3ea5 €120 BC107  £0.10 BD530  £0.85 MPSAO5  £0.25 TIP29C  £0.71
2N3704  £0.10 BC10B  £0.10 BDYS6  £1.60 MPSA12  £0.55 TIP30C  £0.7
2N3707  £0.10 BC103  £0.10 BF257  £0.40 MPSA14  £0.35 TIPA1A  £0.74
2N3711  £0.08 BC109C  £0.12 BF259  £0.47 MPSA55  £0.25 TIPA2A  £0.90
2N3904  £0.17 BC125  £0.15 BFR39  £0.25 MPSAB5  £0.36 IN914  £0.07
2N3906  £0.20 BC126  £0.15 BFR79  £0.25 MPSAG6  £0.40 IN916  £0.07
2N4062  £0.11 BC182  £0.10 BEY5) £0.20 MPSUO5  £0.60 18920  £0.10
2N4302  £0.60 BC212  £0.12 BFY52  £0.20 MPSU5S5  £0.70 BO5 £1.2
2N5087  £0.42 BC182K  £0.10 CA3046  £0.70 SBA750A £2.50 FILTERS :
2N5210  £0.64 BC212K  £0.12 LP1186  £5.50 SL301 £1.30 £0.8
2NB457  £0.45 BC182L  £0.10 MC1310  £2.90 SL3045  £1.60 SFG10.7MA l
£2.80

Pk. 3R Rotary potentiometer set £1.60
£0.80 Pk. 35 Slider potentiometer set
£1.75 {with knobs) £2.70
£4.70
£0.85 STUART TAPE RECORDER
£2.40 A set of three printed-circuit boards has been
£3.35 prepared for the stereo integrated circuit
version of this high-performance Wireless
£0.75 World published design.
£1.40 TRRP Pk. 1 Reply amplifier F/Glass PCB £0.90
£3.10 TRRC Pk. 1 Record amp./meter drive cct.
’ F/Glass PCB £1.40
TROS Pk. 1 Bias/erase/stabilizer cct.
£2.05 F/Glass PCB £1.00
For details of component packs for this design
£4.95 please write for free list.

vou it

ACTIVE FILTER CROSSOVER

An essential and critical component in a high-quality speaker system is the crossover unit convention-
ally comprising of a series of passive networks which unfortunately though introducing reactive
impedances between the amplifier and the speakers, result in the loss of the advantage of high
amplifier damping factor and renders the speakers prone to overshoots and resonancgs. An elegant
solution to this problem, described by D. C. Read in Wireless World, involves the use of a series
of active filters splitting the output of the pre-amplifier into three channels. of closely defined band-
width, each of which is fed to the appropriate speaker by its own power amplifier. A design for a
suitable 20-watt amplifier. based on a proven Texas circuit. was also described by Mr Read. The
printed-circuit board for this has been designed such that three amplifiers may be stacked and
mounted together on a common heat sink to achieve a conveniently compact module.

ACTIVE FILTER
Pack

READ/TEXAS 20w amp.
Pack

POWER SUPPLY
FOR 20W/CHANNEL STEREO

TOROIDAL T20 + 20

Developed from the famous Practical Wireless Texan

Designed by Texas engineers and published in
a series of articles in Practical Wireless. The
TEXAN was a remarkable breakthrough in

delivering true Hi-Fi performance at excep-
tionally low cost. Now further developed to
include a true Toroidal transformer. this

slimline integrated circuit design, based upon
a single F/Glass PCB, features all the normal

facilities found on quality amplifiers, including
scratch and rumble filters, adaptable input
selector and headphones socket.
Pack Price
1 Set of all low noise resistors £0.95
2 Set of all smalj capacitors £1.50
3 Set of 4 power supply capacitors  £1.40
4  Set of miscellaneous parts including
DIN sockets. fuses, fuse holders.
control knobs, etc. 1.90
5 Set of slide and push-button
switches . £1.20
6 Set of potentiometers an
selector switch £2.00
7 Set of all semiconductors £7.25
8 Special Toroidal Transformer £4 .95
9 Fibreglass PC Panel £2.50
10 Complete chassis work.
hardware and brackets £4.20
11 Preformed cable/leads £0.40
12 Handbook £0.25
13 Teak Cabinet £2.75

SLIDER POTENTIOMETER SALE!

Most values 1K—1M lin/log available

Normal price Sale Price
Single 35p 25p
Dual 55p 35p
Knob 15p 10p

V.A.T. Please add 8 %*
to all U.K. orders

(*or at current rate if changed)

Fibreglass PCB {accommo- 1 Fibreglass PCB £0.70 SYSTEM
dates all filters for one 2 Set of resistors, capaci- U.K. ORDERS— Post free (mail order only)
channel) £1.05 tors pre-sets {not includ- Pack
2 Set of pre-sets, solid ing O/P coupling capa- 1 Fibreglass PCB £0.50
tantalum capacitors, 2% citors) £1.10 2 Set of rectifiers, zener SECURICOR DELIVERY—for this optional
metal oxide resistors, 2% g Sets of semiconductors £2.40 diode, capacitors, fuses. service (Mainland only) add £2.00+ VAT per kit
polystyrene capacitors £4.20 off each pack required for stereo fuse holders £2.60
3 Set of semiconductors £2.65 system 3 Toroidal transformer £4.95 g\é%&?gécsk; Poﬁ;f‘%ﬁgé cost+ 50p
2 off each pack required for stereo 4 Special heat sink as- 5 g
system sembly for set of 3
amplifiers/ £0.85 Dept. WW05
5 Setof 3 O/P couplin
SUITABLE ALSO FOR FEEDING capacitors. 0 £1.00 MORE KITS POWERTRAN ELECTRONICS

ANY OF OUR HIGH-POWER
DESIGNS

2 off packs 4, 5 required for
stereo system

for further information please write for FREE LIST NOW !

ON PAGE 55

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NN

WW—228 FOR FURTHER DETAILS
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Today's big value in transistors!
offers ALL AT 50p EACH

* Tested and Guaranteed
879 4 IN40OQ7 Sil. Rec. diodes, 1.000 PIvV

1 amp plastic
881 1 0

Reed Switches, 1”7 long. §” dia. High Speed
P.O. type

BlI-PRE-PAK

Bargains in Semi-Gonductors,components, modules & equipment.

Mixed Diodes, Germ. Gold bonded. etc.
Marked and Unmarked.

H35 1 oo
H38 30

Short lead Transistors, NPN Silicon
Planar types

Integrated Circuits, 4 Gates BMC 962,
2 Flip Flops BMC 945

H39 6

Sil Power transistors comp pair
BD131/132

Ha1 2

2N3055 type NPN Sil. power transistors.
Below spec. devices

H63 4

H64 3819 N Channel FETs 2N3819 in plastic
case

%‘ s Unmarked untested

PACKS ALL AT 50p EACH

B1 Germanium Transistors PNP, AF and
50

B66 1 50 Germanium Diodes Min. glass
type

B83 Zm

Transistors, manufacturers rejects, AF, RF,
Sil. and Germs.

Siticon Diodes DO-7 giass equiv. to
0A200, OA202

Sil. Diodes sub. min. IN914 and
IN916 types

**100

Power Transistors, PNP, Germ. NPN

** 100
H34
1 5 Silicon TO-3 Can.
H67 1 o ?ySpLQN Channe! FETs plastic case
Bi-Pre-Pak X-Hatch Generator Mk. 2 ¢ s .o 31,

Four-pattern selector switch

r .“‘ 31[ X 5%" X 3Il
' Ready-built
2 : ‘ and tested £993
%
In kit form £7.93
Is invaluable to industrial and home user alike. Improved

circuitry assures reliability and still better accuracy. Very
compact: self-contained. Robustly built. Widely used by TV
rental and other engineers. With reinforced fibreglass case.
instructions, but less batteries. (Three U2 type required.)

SUNDRY ¢ r. add 350

MAINS TRANSFORMERS

A. 18V 1 amp (suitable for SS5.103) £1.50
B. 25V 2 amp (suitable for $S.110) £2.00
C. 30V 2 amp (suitable for SS.140} £3.25

BRIDGE RECTIFIERS )

Type A 45V/1A 27p. B & C 100V/2A 38p
MAINS RELAYS

230/240V AC. 3-pole change-over. Heavy duty contacts  60p
Ex-GPO Telephone Handsets, each 55p

C.o Rea No 820719

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 9DF. l

TELEPHONE: SOUTHEND (0702) 46344.

Wireless World, May 1975

Made and sold direct by Bi-Pre-Pak

Stirline St)unll

Today’s most challenging values!

AMPLIFIER MIODULES

S$S100 Active tone control unit to provide Bass and Treble facilities (stereo). £1.60
SS1 01 Pre-amp for stereo ceramic cartridges. radio and tape. f1 60
SS1 02 Pre-amp for low-output stereo magnetic cartridges. radio and tape. £2.25
SS103 (mone)-On P.CB size 3 X 2 Nooas 6257 suply. b 175
SS1 03-3 Stereo version of above. (Two |.Cs.) ) £3.25
SST05 Size 25 x 127" Dostul S output (mon. Excerentvalue, v £1.95

Similar in size to S$S105 but will give 10w output
$8110 (mono). Two in stereo give first-class results. suitable
for many domestic applications.

Beautifully designed. Will give up to 40w R.M.S. into

S$S140 4q. Excellent S.N.R. and transient response. Fine for P.A.,
disco use, etc. Operates from 45V DC. Two in bridge
formation will give 80w R.M.S. into 8(Q.

FM Tuners

Front End Assembly. Ganged tuning with well engineered
88201 slow-motion geared drive in robust housing. A.F.C.
facility. Requires 6—16V. Excellent sensitivity. 88-108mHz.

t.F. Stage {with I.C.). Designed to use with $S201 uses
$S202 ¢ Carefully checked before despatch.

Stereo Decoder. Designed essentially for use with SS201
$8203 and S$85202. this excellent decoder can also make a stereo
tuner of almost any singte channel FM tuner. Supplied

ready aligned. A L.E.M. can easily be fitted. £5.62
POWER SUPPLY STABILISER. Add this to your unstabilised

S$S300 supply to obtain a steady working voltage from 16 to 60V S
for your audio system. Money saving and very reliable. . Qg‘? 2 f562

® ALL MODULES TESTED & GUARANTEED
® FULLY DETAILED & WELL PRINTED INSTRUCTIONS

o IPostage—Add 20p for packing & postage (UK)+ 8% VAT to total
value.

Plastic Power Transistors
40 WATT SILICON 90 WATT SILICON

BI-PRE-PAK LTD

Type No. Gain  VCE Polarity Price Type No. Gain  VCE Polarity Price
40N1 15 15 NPN 20p 90N1 15 15 NPN 25p
40N2 40 40 NPN 30p 90N2 40 40 NPN 35p
40P1 15 15 PNP 20p 90P1 15 15 PNP 25p
40P2 40 40 PNP 30p 90P2 40 40 PNP 35p
There’s more in our latest | More barg better price-values. Send large SA.F. (6p stamp please)

for your free copy. COMPONENTS, EGUIPME/VT AND OF COURSE. SEMI-CONDUCTORS.

TERMS OF BUSINESS VAT Add 8% to total value of order including postage and packing charges. No VAT on
overseas orders. POST & PACKING Add 20p for UK orders. Minimum mail order acceptable--50p. Overseas orders,
add £1. Any difference will be credited or charged PRICES Subject to alteration without notice.
AVAILABILITY Al items available at time of going to press when every effort is made to ensure
correctness of information.

------------q

To BI-PRE-PAK, 222-224 WEST RD, .
I WESTCLIFF-ON-SEA, ESSEX

Rleaselsent M aad i m s AdAt s atienn d b ecxitliac Eatilo st bl T

for which l enclose ........... Ol 9OCEGE et R L ot inc. VAT I

NAME . . oot g o B w0 oot b 80 ko ronb i ERg 54 e e ks s s

(OIS a0 0 022 | elo ol 8 85 b & & €25 000 030 & L +) b GO 23 I

L—------m-m-ul
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LE-4 SPEAKERS

Superb performance and beautifully
hmshed in seiected (eak veneers

as9

EMI SPEAKERS AT FANTASTIC REDUGTIONS

EMI 350 KIT *20 WATT SPEAKER
System consists of a 13" x 8" SYSTE System consists of a

approx. woofer with a 3” 13°x8" (approx.}

tweeter, Crossover components eliptical woofer unit with a 8"x5" (appmx )

and circuit diagram. Frequency  mid-range unit incorporating parasmc tweeter
p 20 Hz to 20 KHz. and

peaker system giving 25 watls

RMS power handling. Bass unit is
14" %9 with 8 x5 unit for
mid-range and twin 3" high
frequency units to give monitor
type quality and performance.
Specification — Size 33" x 14" x 16"
approx. lmpedance 8 ohms. Power
handiing 25W RMS. {Peak 50 watts.|
Frequency range 35 Hz-20 KHz.

Our Price £29.00

{normally £56.971 +£5p & p.

*

Retiant Mk [V Mono Amplifier. ideal for the small disco or house parties.
Dulpuls 20 watts RMS into 8 ohins (sullahle tor 15 ohms}
Inpuls 4 electrically mixed inputs. *3 individual mixing controls.
Separale bass and treble controls common to all 4 inputs.
*Mixer employing FET {Field Effect Transistors). *Solid State circuitry
* Attractive styling.
INPUT SENSITIVITIES — Input — 1). Crystal mic. guitar or
moving coil mic. 2 and 10mV. (Selector switch for desired sensitivity.) -
Inputs — 2}. 3), 4). Medium output equipment — ceramic cartridge. tuner.
tape recorder. organs, etc. — all 250mV sensitivity. AC Mains. 240V

operation. Size approx: 123" x 6" x 33" £17.00 +E115p8p

‘PUSH BUTTON

GAR RADIO KIT-

THE TOIIRIST m@.\uﬁ
Q\\\i\“

!
3 [

]

NOW BUILD YOUR OWN

PUSH BUTTON CAR RADID

Easy to assemble construction kit comprising fully
completed and tested printed circuit koard on which no
soldering is required. All connections are simple push

fit type making for easy assembly.

Fine tuning push button mechanism is fully built and
tested to mate with printed circuit board.

TECHNICAL SPECIFICATIDN: (1) Output 4 watts
RMS output. For 12 vait operation on negative or positive
earth. {2) Integrated circuit output stage, pre-built three
stage IF Module. Controls volume manual tuning and five
push buttons for station selection, illuminated tuning
scale covering full, medium and long wave bands.

Size chassis 7" wide, 2 high
and 44" deep approx. £800 +90pp&p.

Speaker including battle and fixing strip £1.65+37p. p & p.
Car Aerial Recommended—fully retractable £1.37+32p. p & p.
The Tourist | Kit For the experienced constructor. {f

you can soiger on a printed circuit board yod can build

this model, Same technical
specification as Tourist 7T Price £7.00 0,555

Elegant self selector push button player for use with your
stereo system. Compatible with Viscount |1t system. Unisound
module and the Stereo 21. Technical specification Mains
input, 240V, D;Ipu( sensitivity 125mV. Comparable unit sold
elsewhere at £24.00 approx.

Yours for only f1 2 95 +£145p&p.

DECCA STEREQ
AMPLIFIER CHASSIS

Specification: 4+4 watts into 8 ohms. Input Sensitivity 4mV
into 47K {for magnetic cartridges). AC Mains only 240V
Controls — volume. bass. treble. on/off, mono/stereo switch.
Chassis size 117x5§“x3{" approx.

£5.95. 108

Power handling 15 watts RMS
into 8 ohms. (Peak 30 watts }
Complete with

crossover

components

and circuit

diagram

Specification: Bass Unit: Flux density
100 K, speech coil - 14", Cone.
Triple laminated paper with P.V.C.
surround. Mid-Range Unit: Flux
density — 33 K, speech coil —
17 with parasitic tweeter.
Power handling: 20 watts RMS.
impedance — 8 ohms. frequency

suio - SPEAKER KITS

These superb simulated teak-finished speaker kits have
been specially designed by RT-VC for the cost-conscious
hi-ti enthusiast who wants top quality speakers but doesn't
want to spend the earth. Built to EMI's exacting
specification, these new RT-VC speaker kits (350 type kit}
incorporate 13" x 8" woofer, 33" tweeter and ma(chmq
crossover. Easily put together with just a few basic to!
Specification (each speaker):

Impedance 8 ohms. Power handling

15 watts RMS (30 watts peak).

Response 20~-20,000 Hz.

Size 207X 117 x 94" approx.

Comparable built unns (EMI LES)

sold elsewhere for over £45 pair

£18.95 pair complete
+£450p&p

Complete with crossover
components and circuit diagram

anIABl[ nlscu cn“snl[ /lVL‘UﬁPUﬁAT[S

Pre-Amp with full mixing

facilities, including switched
input tor mic with volume
control, switched input for
auxiliary with volume
control, bass and treble
controls, vatume control
and blend control tor
turntables.
Two B.5.R. MP6O type
single play protessional
senies decks, fitted with
crystal cartridges.

£5.50

+£1p&p

response — 20 Hz t0 18,000 Hz.
Qur Price
£750 Complete

+£135p&p.

TECHNICAL 3
SPECIFICATION:
Pre-amp — Dutput — 200mV. Auxiliary inputs — 200mV and 750mV  Censole size
into 1 meg Mic input — 6mV into 100K. 240 volt operation.
Turntabies capacity — 7", 10" or 12" records

Rumble, wow and flutter

Rumble Better than —35dB. Wow Better than 0.2%.

Flutter Bettes than 0.06% {Gaumont kalee meter).

Finish — Satin black mainplate with black turntable mat inlaid
with brushed aluminium trim. Tonearm and controls in black
and brushed aluminium.

Unit Closed — 17§ x133"x 83" (approx.)

Unit Dpen  — 354" x 13§ "x4}" (approx.}

This disco console is ideally matched for the Reliant IV and Disco 50
or any other quality amplifier.

The unit is finished in black PVC with contrasting simulated teak
edging. diamond spun control knobs with matching control panel.

Yours for only £49.00 560, 5p

COMPLETE STERED SYSTEM

system 1 a. £6200 40 Watt Amglifier. Viscount 111 — R102

now 20 watts per channel. {40 watts peak).
All systems include:
Viscount 111 amplifier — volume. bass. treble and balance contrals. plus switches for
mono/stereo, on/ot function and bass and treble filters. Plus headphone socket
Specification:
20 watts per channel into 8 ohms (40W peak). Total distortion@ 10W@ 1kHz 0.1%
P41 (tor ceramic cartridges) 150mV into 3 Meg. A2 (tor magnetic cartridges) 4mV @
1kHz into 47K. equalised within+ 1dB RILA.A. Radio 150mV into 220K. (Sensitivities
given at full power). Tape out facilities: headphone socket, powes out 250mW per
channel. Tone controls and filter characteristics. Bass +12dB to —17dB@ 60Nz
Bass filter: 6dB per octave cut. Treble control- treble+12dB to —12dB@ 15kHz
Treble fitter: 12dB per octave. Signal to noise ratio. (all controls at max) —58dB
Crosstalk better than 35dB on all inputs. Overload characteristics bettes than 26¢8
on all inputs. Size approx. 133" x 9" x3§"
Garrard SP 25 deck with magnetn: cartsidge, de luxe plinth and hmued cover
Two Duo Type Ma matched speakers — Enclosure size approx. 193" x93 x 7" in
simulated teak. Drive unit 137 x 8” with 3 tweeter. 15 watts handling. 30 watts peak
Complete System with these speakers £62 00 +£5.50p & p

Viscount [Il amplifier {As System 1a)
System 2. £82.00 575 sp 25 eck ine System 1a)
Two Duo Type |11 matched speakers — Enclosure size approx. 27 % 13 'x 114
Finished in teak simulate. Drive units 13" x 8 bass driver. and two 3~ {approx.} tweeters.
20 watts RM.S.. 8 ohms trequency range — 20 Hz to 18,000 Hz.
Complete System with thess speakers £82.00 +£650 p & p

PRICES: SYSTEM 1a PRICES: SYSTEM 2
Viscount [Il R102 Viscount (It R102
amplifier £27.00+£160p& p amplifier £27.00+£1.60p& p
2 Duo Type lla speakers £26.00+ £5.50 p & p 2 Duo Type HI speakers £39.00+£6.40 p & p
Garrard SP 25 with Mag. cartridge Garrard SP 25 with Mag. cartridge
de luxe plinth de luxe plinth

£2100+£280p&p

and cover and cover

Total if purchased sepnral:y: tutal: £74.00

Available complete for only:
£62.00 +£550p & p

£2100+£280p&p

Total if purchased ‘.epaulelv lutal £87. l)l)
Available complete for only:
£82.00 +£650p&p

Scotland P & P Surcharge
System 1a £1.75 System 2 £3.50

Mail orders to Acton. Terms C.W.0. All
enquiries stamped addressed envelope.
Goods not despatched outside U.K.
Leafiets available for all iterns listed thus*
Send stamped addressed envelope. All
items subject to availability. Prices correct
at1st April 1975 and subject to change
without notice

All prices inciude V.AT. at 8% rate.

R|[THV|lC

21A HIGH STREET, ACTON, LONDON W3 6NG

323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE ROAD" 9 a.mi.—5.30p.m. Half day Thurs.
ACTON: 9.30a.m.—5p.m. Closed all day Wed.

DO NOT
SEND CARD
Just write your order
giving your
) credit card number
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ELECTRONIC COMPONENTS

Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

< CALLING ALL INDUSTRIAL BUYERS!!

We are glad to say that it is now possible to supply from stock the following integrated circuits. ALL ARE BRANDED, FULL SPECIFICATION devices offered at

unbeatable prices! This is YOUR chance to cut manufacturing costs and greatly increase profit margins!

1/99 100/499 500/1000
7400 €0-15 £0:125 £0-10 7442
7401 £0-15 £0-125 £0-10 7443
7402 £0-15 £0-125 £0-10 7445
7403 £0-15 £€0-125 £€0-10 7446
7404 £0-18 £0-15 £0-12 7446A
7405 £0-18 £0-15 £0-12 7447
7406 £0-375 £0-312 £0-25 7447A
7407 £0-375 £0-312 £0-25 7448
7408 £015 £0-125 £0-10 7450
7409 £0-15 £0-125 £0-10 7451
7410 £0-15 £0-125 £0-10 7453
7412 £0-195 £0-162 £€0-13 7454
7413 £0-345 £0-287. £0-23 7460
7416 £0-345 £0-287 £0-23 7472
7417 £0-345 £0-287 £0-23 7473
7420 £0-15 £0-125 £0-10 7474
7423 £0-27 £0-225 €018 7475
7425 £0-27 £€0-225 £0-18 7476
7426 £0-27 £0-225 £0-18 7480
7427 £0-27 £0-225 £0-18 7482
7430 €015 £0-125 £0-10 7483
7432 £0-25 £0-225 €018 7485
7437 £0:27 £0-225 €018 7486
7438 £0-27 £0-225 £0-18 7490
7440 £0-15 £€0:125 €0-10 7492
7441A £0-825 £0-687 £0-55 7493

1/99 100/499 500/1000 1/99 100/499 500/1000
£0-645 £0-537 £0:43 7494 £0-495 £0-412 £0:33
£1-275 £1-062 £0-85 7495 £0-63 £0-525 £0-42
£0-855 €0-712 £0-57 7496 £0-72 £0-60 £0-48
£1-05 £0-875 £0-70 74104 £0-315 £0:262, £0-21
£1:05 £0-875 £0-70 74105 £0-315 £0-262 £0-21
£1:05 £0-875 £0-70 74107 £0-315 £0-262 £0-21
£1-05 £0-875 £0:70 74121 £0-315 £0-262 £0-21
£0-855 £0-712 £0-57 74122 £0-45 £0:375 £0-30
£0-15 £0-125 £0-10 74123 £0-63 £0-525 £0-42
£0-15 £0-125 £0-10 74141 £0-75 £0-625 £0-50
£0-15 £0-125 €010 74151 £0-69 £0-575 £0-46
€015 £0-125 £0-10 74153 £0-69 £0-575 £0-46
£0-15 €0-125 €010 74155 £0-69 £0-575 £0-46
£0-255 £0-212 €0-17 74156 £0-69 £0-575 £0-46
£0-315 £0-262 £0-21 74160 £1-005 £0-837 £0-67
£0-315 £0:262 £0-21 74161 £1-005 £0-837. £0-67
£0-465 £0-287 £0-31 74162 £1-005 £0-837 £0-67
£0-315 £0-262 £0-21 74163 £1-005 £0-837 £0-67
£0-435 £0-362 £0-29 74166 £1-425 €1-187 £0-95
£0-75 £0-625 £0-50 74174 £5-20 £1-00 £0-80
£0-825 £0-687 £0-55 74175 £0-975 £0-812 £0-65
£1:275 £1:062 £0-85 74192 £1-275 £1-062 £0:85
£0-315 £0:262 £0-21 74193 £1-275 £5-062 £0-85
£0-465 £0-387 £0-31 74198 €2:10 £1-75 £]-40
£0-465 €0-387 £0-31 74199 £€2-10 £1-75 £1-40
£0-465 £0-387 £0-31

To secure the above prices, all orders for these devices must exceed £10 in total value. Price rating is established by TOTAL NUMBER OF DEVICES ORDERED. Any mix

may be made. For special quotations for targe orders ring 021-327 2339 NOW !

clss MICROWAVE DEVICES 1,000,000 ELECTROLYTIC
L8300 Gi i -
CL8370 o eff:;:(:)SC'“a‘Of ggg:i :?g POTENTIOM ETEPS CAPACITORS
CL8380 ditto 10-5GHz £10 We bhave bought a huge Several thousand of each of
C18330 ditto 11.5GHz £10 assortment of volume controls. :he If°||<|>W'n9 types. Silly price
! o clear!
gtgigg g:::g gggg:; :ﬁ Pre-sets. sliders, etc. All are ALL NEW STOCK
CL8470 ditto 9.35GHz £40 in  manufacturer's  original S5uf 10V 35p dozen
BXY27 Varacter Diode. ~'$” Band. Cut-off 70GHz  £1 packing. 10uf 10V 35p dozen
BXY28 Varacter Diode. Cut-off 100GHz £1 ; it S0uf 10V 35p dozen
BXY32 Frequency Multiplier. *'X" Band 160GHz £1 Manufacturing ) guantities  of 100pf 10V 35p dozen
BXY35A/C ditto 25GHz  £1 Someliypeslavalisbles 330pf 16V 45p dozen
BXY36C/D ditto 75GHz  £1 Write or phone for details. 330uf 25V 60p dozen
BXY37C/D ditto 100GHz  £1 330pf 35V 80p dozen
BXY38C/E ditto 120GHz £1 Sample bag 2200pf 16V £1 dozen
BXY38C/D ditto 150GHz  £1 100 mixed £2.50 15000uf 25V 50p each
BXY40D/E ditto 180GHz £1
B8XY41C/D/E ditto 200GHz £1 O
HOBBY CORNER!
12 VOLT FLUORESCENT LIGHTING
BRAN TUB!!! 100 }1 WATY RESISTORS
i) Resistors, Wire-wound and CAPACITOR;:
me Carbon 100 DIODES
- * Capaci_tors, Silver-mica, Paper,
Inverter transformers 13/15W (circuit included) 70p ‘E:fe':t'::f‘;ﬁc Holvas teend FOSTAGE 250 FACK No. 1
“'Current econamy” transistor (600 ma.) 50p * Controls, Volume, Pre-set, £1 D olCE A R
Maximum hght” transistor {1-3A) 50p Carbon, Wire CAPACITORS
Resistors/capacitors 1o suit 15p * Diodes, Silicon, Germanium, ::%opigll._}(ggnsns
ampholders (long lea ith Pair Zener AT
Lamp r =sho$t |e§c)’)(needed with cases) Pair ggg * Transistors, Silicon, Ger- POSTAGE-28P;—v 2 =SIRACK, Noz2:
E p manium 100 R
White enamel case 2 1in (postage 30p) 70p All the above are new and unused £1 100 CE:?J?CRS
Tube, 21in—13W 45p stock. CAPACITORS
{Note: tube only supplied if case ordered, to prevent postal damage). We have made up packs of 2Ib gross 2‘;:‘;’&%",‘% POLYESTER
13W fitting ready built and tested—including tube (postage 30p) £3-75 weight, all are different in content, POSTAGE 25p “PACK No. 4
Post/packing. 25p per order except where shown. and contain a mixture of components — PR -
from the above list. This is a fantastc 20 ASSORTED UNUSED
1 1 unrepeatable offer that will enable MARKED, TESTED
N EW.!.N EW!N EW! NEW! . you to get a good stock of spares at a TgAglssg'(I;ORS
An aerosol spray providing a convenient means of_ producing any tiny fraction of normai price! BC1 -
number of copies of a printed circuit both simply and quickly. To make things even more interesting POSTAGE 25 ~PACKNo B
Method: Spray copper laminate board with light sensitive spray. Cover TWENTY OF THESE BAGS ALSO 2R eP <
with transparent film upon which circuit has been drawn. Expose to CONTAIN A __POUND  NOTE! £ 1 ;IYGR{ANLS.I'.?&%';‘RSF(PT
light. (No need to use ultra-violet.) Spray with developer, rinse and TWENTY CUSTOMERS WILL BE 1 TRANSISTORISED
. VERY PLEASED INDEED!
etch in normal manner. > . SIGNAL INJECTOR KIT
h .. And the price that we are asking?
Light sensitive aerosol spray £1.00 plus postage Only £1-50 including both postage POSTAGE 25p "~ PACK No. 6
Developer and Etchant 50p plus postage and VAT!
Rush your order now! This offer ‘gg RESISTORS
Single-sided Copper-clad Fibreglass Board 75p sq. ft is only made to reduce our surplus (‘Ass‘:&;{‘ﬁ;’&’}is,
Double-sided Copper-clad Fibreglass Board £1.00 sq. ft ;IOCK! f'lr is unlikely that ;1" "!hese
H " H ’ ’ 3dys O 1sSiIng prices we shail ever
Boards cut to any multiple of 6”. Max. size 3’ X 4. e o POSTAGE 25p — N No d

ALL GOODS PLUS 8% V.A.T.

G. F. MILWARD, 369 Alum Rock Rd., Birmingham B8 3DR. Postage (minimum) per order 25p.
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V4o alolIR I TRANSFORMER

A. Marshall & Son (London) Limited Dept. WW
42 Cricklewood Broadway London NW2 3HD Tel: 01-452 0
& 85 West Regent Street Glasgow G2 2QD Tel: 041-332 4133

SAFETY MAINS ISOLATING TRANSFORMERS
Pri 120/240V Sec 120/240V Centre Tapped & Screened

VA Welght Size cm. P&P
(Watts) Iboz
20 18

.gh

Everything you need is in our new 1975
catalogue, Available now price 25p

Trade and export enquiries welcome

Ganeas

-

1883
832888384

cocooo®o

OUR RANGE COVERS OVER 7,000 ITEMS | 15 # 81 axied
THE LARGEST SELECTION IN BRITAIN s AUTO TRANSFORMERS

29
by
Wl

Welght Size cm. Auto Taps
h: oz

.
0 0-115-210-240 1-67
TOP 200IC’'STTL, CMOS & LINEARS 0 AR 1%
CA30184 0.86 | CD4043  1.80 |NES565 4.48 [SN7448  0.90 | SN74157 0.95 : 0-115-200-220-240 2
CA30204 1.80 | CD4044  1.80 [SlL414 1.80 [SN7450 0.16 | SN74160 1.10 8 882
CA3028A 0.79 (CD4045 2.65 SL61OC  1.70 [SN7451 0.16 | SN74161 1.10 8 13-68
CA3035 1.37 | CD4046 2.84 |SL611C  1.70 |SN7453 0.16 | SN74162 1.10 4 1331
CA3046  0.70 |[CD4047 1.66 |SL612C  1.70 [SN7454  0.16 | SN74163 1.10 0 24-20
CA3048  2.11 | CD4043  0.81 |[SL620C  2.60 |SN7460 0.16 | SN74164 2.01 0 21-6X134X181 - g 3509
CA3052 1.62 {CD4050 0.66 [SL621C  2.60 [SN7470  0.33 | SN74165 2.01 CASED AUTO TRANSFORMERS
CA3089E  1.96 | LM301A  0.48 [SL623C  4.59 |SN7472 0.26 |SN74167 4.10 115V malns lead Input and U.S.A. 2 pin outlets. 20VA £3-13. P. & P. 38p. S00VA
CA3080Q 4.23 | LM308 2.50 [SL640C  3.10 [SN7473  0.36 | SN74174 1.25 £10-45. P. & P, 80p. 1000VA £17:51. Via B.R.S.
CD4000  0.36 | LOOSTL  1.50 |SN7400 0.16 [SN7474  0.36 | SN74175 0.90
CD4001  0.36 | LM380 1.10 |[SN7401  0.16 |SN7475  0.50 | SN74176 1.44 LOW VOLTAGE TRANSFORMERS
CD4002  0.36 [LM381  2.20 |SN7401AN 0.38 | SN7476  0.35 | SN74180 1.40 PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
CD4006 158 |LM702C  0.75 [SN7402  0.16 | SN7480  0.50 |SN74181 1.95 oS el SecondarylIndioos et
CD4007 036 | LM709 0.38 |SN7403  0.16 | SN7481  1.25 | SN74190 2.30 ’ .
CD4008  1.63 | 8DIL 045 |[SN7404  0.19 [SN7482  0.75 |SN74191 2.30 1 f '.fi 3153 &}%&:{8@1“;‘22 HZ §¢3,
CD4009  1.18 | 14DiL 0.40 |SN7405 ©.19 [SN7483 0.95 [SN74192 1.15 112 0% 61 0-12V at 1A X2 229 38
CD4010 1.8 |[LM710 0.47 |SN7406 0.45 [SN7484  0.95 |SN74193 1.15 2 12 3% 70 012V at2AX2 286 38
CD4011  0.36 | LM723C  0.90 |SN7407 045 [SN7485 1.25 |SN74196 1.60 38 9X 77 012V at3AX2 412 45
CD4012  0.36 | LM741C  0.40 |SN7408 0.19 [SN7486 0.32 |[SN74197 1.58 5 8 -9 % 86 456 45
CD4013  0.66 | 8DIL 0.40 [SN7408  0.22 [SN7490  0.45 |SN74198 2.25 6 4 9% 8:6 514 53
CD4014  1.72 | 14DIL 0.38 [SN7410  0.16 SN749%  0.85 [SN74199 2.25 612 -8 X 86 - 83
CD4015 172 | LM747 1.05 [SN7411 0.25 | SN7492 0.45 | SN76003N 2.92 812 1% 02 7 60
CD4016  0.66 |LM748  0.60 [SN7412  0.28 |[SN7493  0.45 | SN76013N 1.95 1SS O 1 &
CD4017  1.72 | LM14DIL  0.73 |SN7413  0.35 |SN7494  0.82 |SN76023N 1.60 15 8 0 18 R
CD4018 2.55 | LM3900 0.70 |SN7416 0.35 | SN7495 0.72 |[SN76033N 2.92 32 0 2X15-:3X14-0 0-12V at 30A X2
CD4018  0.86 | LM7805 2.00 SN7417  0.35 |SN7496  0.75 |[TAA263  1.10 :wSVOLT RANGE AL
gD48§0 1.91 | 1M7812 250 |SN7420  0.16 |SN74100 1.25 [TAA300  1.80 e econdary Taps i
D4021 1.72 | LM7815 2.50 |SN7423 0.29 [ SN74107 0.36 |TAA350A 2.10 ’ ; ¥ . .
CD4022  1.66 [LM7824 2.50 [SN7425  0.29 |SN74118 1.00 [TAAS50  0.60 ?.8 ; : .? AR 1223 %
CD4023  0.36 | MC1303L 1.50 |SN7427 029 |SN74119 1.92 |TAA611C 2.18 20 3 4 7 g 349 38
CD4024  1.24 |MC1310P 2.59 |SN7430 0.16 | SN74121 0.37 [TAA621  2.03 30 48 -6 " 453 45
CD4025  0.32 | MC1330P 0.90 SN7432  0.28 [SN74122 0.50 |[TAAB61B 1.32 40 6 4 -6 " 513 83
CD4027  0.43 |MC1351P 0.80 SN7437  0.35 |SN74123 0.60 |TBA641B 225 50 612 -2 " 641 83
CD4028  1.50 | MC1352P 0.80 SN7438 0.35 |SN74141 0.85 |TBA651  1.69 60 8 0 -2 " 16 60
CD4029  3.50 | MC1466L 3.50 |SN7440 0.16 |SN74145 0.90 [TBABOO  1.40 80 2 0 2 A 990
CD4030  0.87 | MC1469R 2.75 SN7441AN 0.85 | SN74150 1.50 [TBABIO  1.40 100 312 8 w o
CD4037  6.19 |NEB55V  0.70 SN7442  0.65 |SN74151 0.85 |TBAB20 1.5 50 VOLT RANGE
CD4037 193 |NE556  1.30 SN7445 0.90 |SN74153 0.85 |TBAS20  4.00 Amps. . Welght Secondary Taps
CD4041  1.86 | NE560 4.48 SN7446  0.95 | SN74154 1.50 |DIL sockets 0.17
CD4042  1.38 | NE561  4.48 |SN7447  0.95 | SN74155 150 | O] 253 00

PW TELETENNIS KIT—£42.50 + VAT Reprint 75p
TRY OUR GLASGOW SHOP

Pooswnso
ooooooNn

258
3-38
4-68
581
7-60
210
2:98
-9

17-2X12:7x14-0

10-0 W
Size cm. 80 VOLT RANGE

05 0-24-30-40-48-60V 2:33
POPULAR SEMICONDUCTORS 19 M ]
2N696 0.22 | 2N3906  0.27 |AF139 0.65 | BD139 0.71 | MPSAG6  0.31 30 752
2NB97 0.16 | 2N4037  0.42 | AF239 0.65 | BD140 0.87 | 0C28 0.765 40 ::75
2N698 0.82 | 2N4036  0.67 | AF240 0.90 | BF115 0.36 | OC35 0.60 5-0 “,;3
%NGgS 0.59 %mgsg 0.18 |AF279 0.70 | BF117 0.55 | 0C42 0.50 g_g 15-00
N706 0.14 | 2N406 0.15  AF280 0.79 | BF154 0.20 | OC45 0.32 ; /
gN;og 8.;; 2N4289  0.34 AL102 1.00 | BF159 0.27 | TIP29A 0.49 }2.8 00 2 :z;‘z
N91 i 2N4920  1.10 BC107 0.14 | 8F180 0.35 | TIP29C 0.58 ket P
2N918 0.32 | 2N4927  0.83 BC108 0.14 | BF181 0.36 | TIP31A 0.62 MA Welght TR%,':?E,,?RMERS ‘"”",'o‘.‘_‘;';“"s P
2N1302 0.185 |2N4923  1.00 |BC109 0.14 | BF184 0.30 | TIP32A 0.74 : P
2N1304  0.26 |2N5245  0.47 [BC147B  0.14 [BF194 0.12 | TIP33A 1.01 2 154 10
2N1306  0.31 |2N5294 0.48 [BC148B  0.15 | BF195 0.12 | TIP34A 1.51 14 134 30
2N1308  0.47 |2N5296  0.48 |BC149B  0.15 | BF196 0.13 | TIP35A 2.90 4 t4t 13
2N1711  0.45 | 2N6457 0. BC157A 0.1G|BF197 0.15 | JIP36A 3.70 4 156 19
2N2102  0.60 |2N5458  0.46 BC158A  0.16 | BF198 0.18 TIP42A 090 100 192 30
2N2147  0.78 |2N5459 0.49 |BC1678  0.15 | BF244 0.21 | TIP2955 998 112 b v
2N2148  0.94 | 2N6027  0.45 [BC1688  0.15 | BF257 0.47 | TIP3055  0.50 1 1 }_” 30
2N221BA 0.22 [3N128 0.73 |BC1698  0.15 | BF258 0.53 | TIS43 0.28 HE 247 38
2N2219A  0.26 | 3N140 1.00 |BC1B2 o.12‘BF259 0.56  ZTX300 0.13 212 34 38
2N2§20 0.25 3N‘21(|)4 081 |BC182L  0.12 | BFS61 0.27 | ZTX301 0.13 24 0-15-27, 0-15-27 300 38
2N2221 0.8 | 3N200 2.49 {BC183 0.12 | BFS98 0.25 | ZTX500  0.15 34 0-15-27, 0-15-27 385 38
2N2222  0.20 | 40361 0.40 [BCI1B3L  0.12 | BFR39 0.24 | ZTX501 0.13
2N2369  0.20 | 40362 0.45 |BC184 0.13 BFR79 0.24 | ZTX502  0.18 PRIMARY 200-250 vogﬁ-A(.‘s'Ig‘.xu?;'z‘v'fﬁ\E/ﬂzT\y)PEs
2N2646  0.55 | 40406 0.44 ([BC184L  0.13 | BFX29 0.30 | 1N914 0.07 Ref, Amps.  Welgnt Size cm. P&P
2N2904  0.22 | 40407 0.35 [BC212A  0.16 | BFX30 0.27 | IN3754  0.15 b oz £ (4
2N2905  0.25 | 40408 0550 |BC212La 016 | BFXB4 0.24 | 1N4007  0.10 g 18 70x 61X 61 - 38
2N2906  0.19 | 40409 0.52 |BC213LA 0.15 | BFX85 0.30 | IN4148  0.07 5 A 3 4 8:9x 77X 77 Please note, these 33
2N2907  0.22 | 40410 0.52 |BC214LB 0.18 | BFX88 0.25 | IN5404  0.22 ; 4 i i H units do not In- g
2N2924  0.20 | 40411 2.00 |BC2378  0.16 | BFY50  0.225 | IN5408  0.30 i Moz e 0o xNes clude rectiflers &
2N2926G  0.12 | 40594 0.74 [BC238C  0.15 | BFY51 0.23 | AAT19 0.08 L3RS
2N3053  0.25 | 40595 0.84 [BC239C  0.15|BFY52  0.205  BA102 0.25 "Carriage via B.R.S.
gNggsa 0.60 4063g 1.10 |[BC257A  0.16 | BRY39 0.48 | BA145 0.18 s co UCTORS VALVES
N3055  0.75 | 4067 0.73 |BC25B8  0.16 | MEO402  0.20 | BA154 0.12 . @
2N3391  0.28 | AC126 0.20 [BC2598  0.17 | MEO412 0.18|BA155 0.12 Also stocked: EMI ND RESISTORS
2N3392  0.15 | AC127 0.20 | BC30) 0.34| ME4102  0.11 | BB103B  0.23
2N3393  0.15 |AC128 0.20 [BC3078  0.17 | MJ480 o.ss‘aatoaa 0.45 AVOMETERS e ELECTROSIL
2N3440  0.59 | AC151 0.27 [BC308A  0.15 | MJ48? 1.20 | BY126 0.12
2N3442  1.40 | AC152 0.49 |BC309C  0.20 | MJ490 1.05 | BY127 0.15 ° f
2N3638 015 |AC153 035 |BC327 023 |M1401  1.45 | BYZ1) 051 PLEASE ADD 89, FOR V.A.T. including P. & P.
2N3702 012 |AC176 0.30 (BC328 0.22| MJ2955  1.00 | 8YZ12 0.51
2N3703  0.13 [ACIB7K  0.35 [BCY70 0.17 | MJE340  0.48 | 0A47 0.06
2N3704  0.15 |AC188K  0.40 |BCY71 0.22| MJE370  0.65 | OAB1 0.18
2N3706  0.16 | AD143 0.68 | BCY72 0.15 | MJE371  0.75 | QA90 0.06
2N3708  0.14 |ADI61 050 |BD121  1.00| MJE520 0.60 | 0A91 0.06 tronlcs
2N3714 1.38 | AD162 0.50 BD123 0.82| MJES12 0.70 | W0O21A2000.32
%Ngﬂs 1.80 AF'IgG 0.40 |BD124 0.67 | MJE2955 1_2o|gY2164 0.57
N3771  2.20 | AF109 0.40 [BD131 0.40 | MJE3055 0.75 |ST2diac  0.20
2N3773 265 |AF115 035 BDI32  0.50|MPa3 04y 40665 100 3, THE MINORIES, LONDON EC3N 1BJ
2N3789  2.06 AF11673 0.35 BD135 0.43 | MPF102  0.39 | TIC44 0.29 7
2N3819  0.37 [AFNI 0.35 |BD136 0.47 |MPSAO5  0.25 | C106D 0.65 4 /
2N3820  0.64 |AF118 0.35 |BD137 0.55 | MPSAO6  0.31 | ORP12 0.60 TELEPHONE 01‘488 3316'8
2N3904  0.27 | AF124 0.30 /| BD138 0.63 | MPSASS  0.31 |
Prices correct at March 1975, but all exclusive of V.A.T. Post & Package 25p NEAREST TUBE STATIONS . ALDGATE & LIVERPOOL ST

www americanradiohistorv com
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SLA7 RED LED 0.3"
DIGIT 0-9DP 89p ea
GREEN&YELLOW £1.40
JUMBO LED 0.6" 747
DISPLAY £2.25 ea.

3015F 0-9DP €1 ea.

ZENON FLASH TUBE
¢4. .Data 15p

LEDS red 13P

LEDS 209 STYLE ONLY 13p
TIL 209 WITH CLIP RED 15p
TIL 211 & CLIP GREEN 28p
LARGE 0.2" & CLIP RED 17p
LARGE 0.2" CLIP GREEN 30p
209 STYLE OR .2"ORANGE 29p
INFRA RED LED £1.2N5777 33p,

PHOTO [C 8P

TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 8l1p

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" £3. 13W 22" £3.50

UIGITAL CLOCH

IC AY51224 4 DIGIT CLOCK £3.75
MM5311/4 6 DIGIT CLOCK £7

CASSETTE 1375

NEW 8tk CARTRIDGE MECHANISM £8

STEREC CASSETTE MECHANISM £13.75
Suitable for 'PW ASCOT' recorder

/

INTEGRATED
CIRCUITS

719 DIL14 29p L4377 2x2We2 A7
nn5 TIMER 54p [M380 2W AF #fp
7u3 RF/IF  28p |,4381 2xPre 2
749 T099 23p  LM3900 4xOPA69p
¥19 DIL 14 28p MWi1303 £1. 20
710 DIL 14 3d4p
723 Reg S5dp
741 DIL 8 27p
741 DIL 14 2&p
741 TO99 285n
747 2x741 70p 0
748 DIL 8 33p
7805 5V £€1.40
7812 & 15 £1.40
76013 6W AF f1
?lJJB SIG GEN £3
’AN0 78

CAI046

CAS04E

(41ﬂ52

CALANL

HII1306 48p

HC1310&LEDE£2, 65

Wl1312 SQ €2, 10
10

fetOPA £2
Driver €1
2vRet 79p
Timer 55p
2x" €1.20
PLL €3.15
PLL £3.15
PLL €£€3,19
|54 PLL £€2,K9
HX72709 709 23p

TRANSISTORS
& DIODES

Price each
ACL27 & 128 16p
4C187 & 188 1pp
4D149 1R
ADIG1 & 162 13p
ROIO7 & 108 p
11109 1op
nC147/8/9 lip
ROLG7/8/9 1%Fp
BC167/8/9- 12p
BC177/8/9  18p
BC182/3/444L10p
BC212/3/446L11p
BIY70/1/2  17p
D131 & 132 39p
AFS1
BFR50/51
RFR30/51
L¥ER8 250V

GFY50/1/2

23p
23p
29p
15p

HATCHING liip
INS,BUSH SET1iDp
1P 41 700
TIP 42 8Hp
I'TP 2955 9ip
TIP 3055 Snp
TIS43 see2N2646
ZTX109&301 13p
1N4001 In
1N4004 & 7  Tp
1N4148 & 914 dp
2N697 14p
2N70688 1lp
2N2646 UJT 3op
2N2904 & & 20p
2N2926royg q9p
2N3053 L7p
2N3055 115W 17y
2N3563 & 64 Liq
2N3614 48y

VERO PINSx36 28p,
COPPER CLAD VEROBOA 0.1

23"x5'" 29p 24x31" 26p.31x31"31p,
31"x5" 31p 3ix 17" €£1,50

DIL IC's BOARDS 6x43%" £1.50

24 way edge connector 60p,

36 way 90p. PLAIN 33"x17" ¢1,
FACE CUTTER 45p.FEC ETCH PAK 50p

BDAR®pn69p

PRINTED CIRCUIT BOARD KIT ¢1.69
DECON NO MESS ETCH PAK NEW 69p
DECON DESCOLDER BRAID REEL 59p

HEATSINKS

5F/T05 & 18F/T018 5p ea.TV4 15p,
TV3/TO3 16p.EXTRUDED 4" 4Y1 29p.

TGS308 GAS DETECTOR £1.80 ea,

LOGIC PROBE TTL TESTER PEN ¢£5

CAPACITORS

TMIn0 2-20V
1Minl OPA

LM304 0-40V 13
L¥307 OPA 49p
138 HiBo 95p
LMI09K 5V £1.48
IMi72 IF €1.80

SR72741 741 26p
“N72748 748 33p
EM76660 IF El
8H76611 IFel.25
TAD110 &IF €2

TBA810 7WAF 99p
ZN414 RX €1.09

SPECIAL OFFERS

2N3055 FULL HIGH SPEC 115W 37p
741C 8PIN DIL 27p.MFC4000B 33p
NES55 TIMER 55p.ZN414 RX £1.09

BC109 9p.2N3819e 16p,BFY51 15p

7400 GATES 13p
7404 INVERT. 17p
7401/2/10etcldp

1890 77L

7473/74/76
7475
7490
7491/2/3/4

RI%19/20/21
MJE#955

MIE3055 651
HP1'131 PUT 49n
JA91 0OA81 6n
TA81 & OA91 6p
TIP 29 & 30 52p 2N3823E FET 17p
TIP 31 & 32 69 2N3904/5/6 15p
FULL SELECTION IN OUR FREE LIST:

16p
90w

2N3702 Bp
2N3704 3 Llip
2N3706 7 T
2N3708 £ Ep
2N3710 1 10p
2N3819E FET 1fp

CERAMIC 22pf to 0.luf 50v 5p.
ELECTROLYTIC:10/50/100 uf in
10v 5p,25v 6p.50v 8p.2uf/10v 5p.
1000 uf/25v 18p.200/500 25v 9p,

POTENTIOMETERS (POTS) AB or EGIN
LIN or LOG ROTARY 13p,SWITCH 14p
DUAL 45p.gSLIDERS 29p.STEREQ 57p
KNOBS 7p.PRESETS 6PRESISTORS 1P
SWITCHES: SPST 18p. DPDT 25p.

DIN pLues ALL 12p. SockeTs 10p.
ALT CASES AB5/AB7 50p.AB13 65p,
TRANSFORMERS 1A 6v6v or 12vl12y
Only £1,34.100mA type CT 75p,

Uil sochets

TEXAS GOLD
1L,OW PROFILE ea

NEW TRAMPUS FULL SPEC PAKS

PAK & 10 RED LEDS our
PAK R 4 741 OP AMP

PAK ' & 2N3055 £1.D 12
PAK E 10 BC182 £1.F 11
PAK o & BFY51 ¢£1,H 9
PAK J = 2N3053 £1.K 40

cholce £1

W ¢
BC109 E{
2N3704 £1
2N3819ef1l
1N914 1

BZY88 400mw
ZENER DIODES 9p

1A/50V SCR  36p
TAG1/400 55y

7413 SCMITT 31p
7440 BUFFER 14p
7447 DRIVER 89p

74100 74175 ¢
74121
74123

BRIDGE RECT
1A 50v 20p

Cl106 & 7 SCR u:
4A/400V 53n
SC146D TRIAC

8,14.& 16 PIN 13p
SOLDERCON STRIPS

7470 & 7472 29p 74141(&7441)75p

with heads etc.SEND 15p for DATA
an=

BR100 DIAC 25p  10A 400V 75p 100 PINS 50p.1K £3,

WW-—213 FOR FURTHER DETAILS

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. £8.50. Carr. 75p.

EOLARTRON PULSE GENERATOR TYPE G1101-2: £75.00 cach. Carr.
TELEPRINTER TYPE 7B; Pageprinter 24V d.c. power supply, speed 50 bauds
per min. second hand cond. (excellent order) no parts broken. £15 each. Carriage

3.

SULATION TEST SET: 0-10 kV negative, earth with amphﬁet provision
for checking ionisation. 110/230V a.c. input. S/hand good cond. £30 + £1 carr.
BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1.
BRIDGE MEGGER: 2,500V., series 1. £30 each. Carr. £1.
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. £17.50. Carr. £1.50.
TYPE 174/1 FREQUENCY SHIFT ADAPTOR (Northern Radio Co.): Convert.
mark and space frequencies from the output of one or two Receivers into d.c.
pulses. Suitable to operate Teleprinters or smllar devices. 110/220V. Further
details on request, s.a.c. £85 each. Carr. £1.
TELEGRAPH TERMINAL UNIT (A.T.E.) TYPE TFS3: Converts sx 1s
from Receivers into d.c. pulses. Complete with monitor. £75 each. Carr.
FURZHILL SENSITIVE VALVE VOLTMETER V.200: Freq. lOHz—6MHz
(can be used beyond 6MHz). Probe in circuit—voltage range 1mV-1kV in 6
decade ; full scale deflection 10mV, 100mV-1kV. Without probe 100uV-
100V mnn:'fecade ranges, full scale deﬂecnon 1mV, 10mV-100V. Accuracy +5%.
£30 each. Carr. £
NOle FIGURE METER TYPE 113A (Magnetic AB, Sweden): £125 each.
Carr. £1.
PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1- 15MHz in 5 ranges.
Variable time delay microseconds 0-0.1c, 115V input. £65 each. Carr. £1.
ROHDE & SCHWARZ HF MILLIVOLTMETER: 30Hz-30MHz Type UVH,
1mV-1V in 7 ranges, 220V. £75 each. Carr. £2.
ROHDE & SCHWARZ VHF WATTMETER TYPE NAK: with matching
indicator, 30 watts, 200-470MHz. £25 each. Post 70p.
CT~—38 ELECTRONIC MULT!METER. A.C./D.C. volts 1-10,000 A.C./D.C.
current 11 A—25 amps. £30 each. Carr. £1.00

PHILLIPS VALVE VOLTMETER TYPE GM6014: 1-300mV in 6 ranges,
70-20dB, probe 1000Hz-30MHz, 300mV maximum. £35 each. Carr. £1.
TF-1345/2 DIGITAL FREQUENCY COUNTER: Range 10KHz-100MHz
with extension units. Details on request, s.a.c. £100. Carr. £2.
UHF MICROWAVE MILLIWATTMETER TYPE 14: Direct reading, can
be used to measure power from 100MHz upwards. F.S.D. on 4in. scale meter
2.5mW. £40 each. Carr. £1.
MARCONI HF SPECTRUM ANALYSER OA. 1094/3. Further details on
request. £250 each. Carr. £5.
Q METER: 30MHz-200MHz. £55. Carr. £1.

SIGNAL GENERATOR AIRMEC TYPE 701: 30KHz-30MHz, 7 ranges.
£65. Carr. £1.50.

TF-1278/1 TRAVELLING TUBE WAVE AMPLIFIER: £125. Carr. £2.
BPL A.C. MILLIVOLTMETER TYPE VM.348-D Mk. 3: 2 millivolts-2 volts,
6 ranges. £30. Carr. £1.

WAYNE KERR WAVEFORM ANALYSER A.321: Low scale 0-1200 c/s.
High szialseo 1-20 Kc/s, 600 ohms. Harmonic level is 0-55 dB in 12 steps. £75.
Carr. £1.50.

SPECTRUM ANALYSER TYPE MW.69S (Decca):

request. £200.

MARCONI DUAL TRACE UNIT TM-6456: £30. Post 60p.

SIGNAL GENERATOR TS-403B/U (or URM-61A): (Hewlett Packard).
cﬁormble, self-contained, general-purpose test equipment designed for use with

ra and radar receivers and for other apphcauons requiring small amounts of

RF power such as ing standin e ratios, antenna and transmission

line characteristics, conversion gain, etc. Both the output freq. and power are

indicated on direct-reading dials. 115V, AC, 50 c/s. Freq.—18 Mc/s.

CW, FM, Modulated Pulse—40-4000 ufses per sec. Pulse Width—0.5-10 micro-

secs. Txmmg—Undelnycd or delayed from 3-300 microsecs from external or

internal pulse. Output—1 iwatt max., 0 to —127 dB variable. Output Impede-

ance—500. Price: £120 each + £2 carr.

H.V. TRANSFORMER: 8000/8000. Output 300mA. rms. Size: 12in. X 12in. x

36in. 230V input. £40. Carr. £4.

TELEPHONE CABLE: (Twin) 1,300ft. on metal reel. £7.50 per recl. Carr. £1

FIRE-PROOF TELEPHONES: £25-00 each, carr. £1-50.

TF.2000 A.F. SIGNAL SOURCE: £175-00, carr. £1-00.

POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30-00

each, carr. £3-00.

SMOOTHING UNIT (for the above): £10-00 each, carr. £2-00.

X-BAND MODULATOR CALIBRATOR TYPE MC-4420-X: Mnfr. James

Scott. £125 ea., Carr. £1.

%PJBBD DUAL DIRECTIONAL COUPLER: £35 ea.,
P post.

BACKWARD WAVE OSCILLATOR TYPE SE-215: 6.3 heater, 105V Anode,

7.9mA. Mnfr. Watkins & Johnson. £85 ea., Carr. £1.

TEKTRONIX TIME MARK GENERATOR TYPE 180-S1: 5, 10, 50 MHz.

£65. Carr. £2.

TRANSISTOR ANALYSER TA 1001 (K. & N. Electronics Ltd.): £95. Carr. £3.

ABSORPTION FREQUENCY METER (Measurements Corporation):
Consisting of 3 units 1-45, 2.2-400, 420-1000 Megacycles. £55, Carr. £1.

CHRONOTON MODEL 25E: 0.4-10 seconds in seven ranges. £50. Carr. ,(_:l.
AIRMEC MODULATION METER TYPE 409: AM or FM, 3-600 MHz.
£95. Carr. £2.

LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTEHRS;
ARS8 SPARES; TEST EQUIPMENT ETC. Send 10p for above lists.

ALL CARRIAGE QUOTES GIVEN ARE FOR RADIUS OF
LONDON ONLY.

Further details on

940-1975MHz.

ALL U.K. ORDERS SUBJECT TO 8% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage).

W. MILLS 3-B TRULOCK ROAD, LONDON, N17 OPG
n

Phone: 01-808 9213 and Bedford 740605 (STD 0234).
www americanradiohistorv com

If wishing to call at
stores, please telephone
for appointment.
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LINEAR INTEGRATED CIRCUITS
TAUT SUSPENSION MULTIMETERS TRANSISTORS —Please notereduc?;:’m: lnpnclesT |
TYPE U4315 AC113 0.15 | ASZ16 0.80 | BD136 0.32 | OC45 0.12 M"I:Ti 1“263 fD"“[t)[fT;p;mt I(rE/Z sé:gel ovwo"eavee
OC current: AC125 0.30 | ASZ17 0.80 | BD232 0.75 | Oc70 0.10 | @mplifier for use irom pply bl
AC126 0.20 | ASZ18 0.80 | BF115 0.28 | oc71 0.12 | 6-8v. Typical power gain 77 db. into 150Q load.
50-100-500pA-1-5-25-100- | ¢ 127 0.17 | ASZ20 0.25 | BF154 0.20 | 0C72 0.42 []utput power 10mW. T072 four-lead encapsula-
500mA-2.5A AC128 0.15 | ASZ21 070 ane; 035 | 0c73 0.30 £0.65*
AC current: AC132 0.25 | BC107 0.12 | BF16 025 | OC75 0.15 Mnllanl TAA293. Medium fre lifier with
C i 012 | BF173 0.28 X quency ampliiter wi
0.5-1-5-25-100mA-0.5-2.5A :c:g; g.:; gg:gy o.:z BF177 018 83? g.lg frequency response of B00 ke/s. Nominal supply
OC Voltage: OO 01254 |oC oo 0;12 BE78 oA || S 9.25 | voltage 6v. Typical power gain 89 db. Maxlmurwlowev
75mV-1-2.5-5-10-25-100- S - - - 20 | dissipation 160 mW. Power output 10 mW. into
250-500-1,000V A S0 GBI a8 939 | 1500 tead. T074 ten-lead encapsulation £0.65%
AC Voltage. ACY18 0.20 | BC118 0.20 | BF184 0.30 | 0c122 0.60 | Mullard TAA320. Metal oxide silicon low frequency
1-2.5-5-10-25-100- A o2 |acis bl A 039 acHas 9.30 | pre-amplifier consisting of a MOST stage followegd_%)za
250-500-1.000V ACY22 0.14 | BC147 0.10 gg:gg g.}:. ocw;1 0.60 %{'oglllarp otur;?ﬂs:}?s'snpa[;:::en tgogoum voatrz?: curler‘llt
; . AD139 0.40 | BC148 0.09 .14 [ 0C170 0.25
gﬁﬂlgfg.c;b.mom G QO0|EsE ORIk 015 0ci7i 030 | 1 A Output conductance 0.65 mmho. TO18 3-lead
= Capacity: AD162 038 |BC158 037 |Brxes 0.20 | 2N456 ©10 | encapsulation ) LY
T ission level: 30.000pF-0.5UF ADZ11 1.25 | 8C159 0.13 | BFY10 0.50 | 2N457 1.10 | 741 operational Amplifiers 8 DIL £0.30
1ansmission Vel SLUILL =Y ADZ12 125 [BC171 0.20 | BFY11 050 | 2n696 0.15
—15 10 +2db - | ar106 025 [BC175 020 [ BFY17 0.40 | 2N697 0.15 L.E.D. TYPE HP5082/4850
Sensitivity N :EH; g.:; Sg:ggA g-:g sg:g g-;: %m?gg g-;g Red Light GASP Light Emitting Diodes giving bright
DC: 20.000kQN: AC: 2.000k g 5 2 H o123 -70 | diffused light of 0.8 mcd at forward voltage of 1.6V
Accuracy :E”? 8:}3 Scigé 3122 32((51 0.20 %ﬁ;gg“ 8_’}2 and DC current of 20 mA. Plastic wide angle lens
DC: 2.5%: AC: 4%. AF118 0.25 | BC187 0.25 | BFY52 0.21 | 2N916 0.20 | 0.200” diameter. Idea! for panel lights. etc.
86mm plain scale. :E:%g g;: g‘éi;g“ g-;é 33’33 g?g gmggg ggg Price for 12 pieces £1.75 incl. VAT and p.&p.
PRICE, incl. pressed-steel carrying case. set of leadsand | ar126 0.25 { BCY31 075 |BSY26 0.17 | 2N9B7 0.20 e WY U4317—-20kQN DC
manual £10.00. AF127 0.25 [ BCY32 1.20 [BSY27 0.20 | 2N1131 025 | pri———— v& » —2kQN AC  high
AF139 0.30 | BCY33 0.75 | BSY28 017 | 2n1132 0.2s A :
TAMPSILICON RECTIFIERS | Aty B[S0t oipfaoas  assiawser  on) |70 & g ~§a°°"'“x;‘°"’° el
- 80 E L - g o & } ¥ meter. 42 ranges cov-
. . K CY5 30 | BSY95A 012 | 2n13 020 | s A
Mpies MO Sopiv  EM2 MG odlagre i lotie”  la\amnes oo e MR v A s
AV, d 1 075 |8 g ! 06 27 A 3 A
1N4003 200 :::: £1.35 AFz12 100 Bevi2 oisgliocos B|| e Qe i L. up to 5 amps.
l : ASY26 0.25 | BCZ! 0.50 ; ! N1308 .25
1N4004 400 p.iv. £1.45 SY27 K 116 0.80 | 0C25 0.50 | 2N1309 025 error scale. Accuracv 1.5% DC, 2.5% DC. Meter
IN4OOS 600 piv: f155 |ASv:e 028 |sbric  oes (02 0a0|zwies 017 A L e e
- : ASY29 0.30 | BD121 0.65 ! I .
1N4006 800 p.iv. £1.85 | asvsa 0.25 | BD123 0.80 | 0Cc29 060 | 2N2160  1.00 Price £17.00
1N4007 1000 p.iv. £2.10 | AsY74 0.60 | BD124 0.60 8ggg g:g %m%gggA 2;5 Prices do nol inClude VI_\T and carriage except where indicatet_i.
This is a special offer and minimum quantity of 20pcs | ASvas 030 |BDIS2 0.0 | OCA2 030 | 2n2026 040 When "”Mj'"f';’“g;‘;‘: e :“:I:c‘:z)"a"’::n’l"'::"‘n
oca3 0.40 0.20 | meter and £0.15 per £ for . su
::::’S:IAI;E ordered. These prices are inclusive of PF. ﬁ?{?g gjg gg:gg g:z 0ca4 0.15 %mgggg 0.60 charge of £0.25. VAT at prevailing rate should then be added
. 1o the total.
MINIMUM ACCOUNT ORDER CHARGE £10.00 PLUS VAT. OTHERWISE CASH WITH ORDER PLEASE
Our new Catalogue is ready. Please send £0.20 for your copy.
S TOTIENHAM
curos” £ & | AERO SERVICES LTD
LONDON W2
Tel. 727 5641 44A WESTBOURNE GROVE, LONDON W2 5JF Telex 261306

WW-——156 FOR FURTHER DETAILS

V.A.T.
Unless otherwise slated all prices are
EXCLUSIVE of V.A,T. Please add
8% to all orders. Carriage: orders
under £5 plus 33p. Over £5 post free.

ALL MAIL ORDER BY
RETURN.C.0.D. SERVICE
WELCOME

G. T. ELEGTRONIGS

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday
All mail order and enquiries to 270 Acton Lane, Chiswick, London, W4 5DG. Tel:01-994 6275

SEMICONDUCTORS |75 %3|2ze = METAL BOXES F A SPECIAL OFFERS 4 %K [, LINeAR 1c.
c Tibin £1e | ZN212 2500 | MINIUM BOXES IDEAL FOR VERO EMI0SKSY RIS

AC107  35p [ BCY32  95p | MM1T12  6ep &2 | 2N2222  20p ;[MINIATURE  MAINS TRANSFORMER.| Voltage Reg... £2:19
ACI25 25p |BCY34 0D ) MPF102 dsp | Tibsan £192 | 2N2220a 25p{ BOARD WITH BASE & P.K. SCREWS|pg 'y, SEC, 12V, 100MA Manut.; Hinchiey | LMT23C 237V. 1soma
AC126 25p | BCY3s 5p | MPF103 1P36B £3-50 N2306 Tepj AB7 23" Long 53" Wide 1" High $5p|Size: 36 x 45 x 40mm. F.C. 53m Voltage Reg... £405
AC121  71p | BCY3D £188| Hrisey g | TIEXE £350 (5N2a77  sepf ABs 4 4 1 550 | Price 1-85p. 100-60p. ea. 1,000.56p. ea. 10,000- MFC4000 250mW
AC128  25p [ BCYSS £150 P | 2N2640  Sep| AB9 4" 23" 14" ssn 40p. ea. m
AC176  25p | BCY70  22p | MPF104 TIP42B  95p | 506 £1-58] ABIO 4 517 W s5p Audio ........ 5p
AC188  3ep | BCYM  22p | (2N5458) 38p [ TIP29C 880 [ 5000 25p | AB14 p8 24" 2* 50| 3 CORE PVC INSULATED MAINS CABLE. [ TBAB00 5 Watt
ACY17 25p | BCY72  22p | MPF105 TIP3OC  72p | yNogos  25p | ABI2 3" 2% 1" sep | GREY ML6650, 3 x 7/0-2mm. Price 100m-£4.50. | Audio ........ £1
ACYis 30p [BDI2i  75p | (2N5459) 4ep | TIPSIC BB | 5N2907  25pfl ABI3 6 e 2" 775 [ 1.000m-£35. 1,000m-£339. 700C Op Amp mu
ACY19 30p | BD123 75p | OA47 10p TIP3IC £1-28 2N2926  12pJ AB14 7" 5" 24" 9pl0-47 mid. 56V MYLAR FILM CAPACITOR-J| TO09% ........
ACYZ0 b | BOIZ QP | SAI0 | Ip|yipaic £180 |2N3S3 Y ABIS 8 s 3 £1-18]5)7¢: 17 x 0:35” 1 0-65” P.C. Mount. Price 1004p { 741C  Op Amp am
ACY21  38p [BDI31  4p | OA79 - 1p | T3S E180 | 2N3054  e5p ABIS 10" 7 3" £1-320 02} 000-3p. ea. D1.LIT0%
AD140  60p | BD132  56p | OABI 10p | 1ip3sC g3.74 | 2N30SS  S6p) AB17 10" a4 3" £1-10 !
AD142  50p  BDIS3  75p | QA0 10 [-110a5C Teep | 2N3232  Tep|ABIS 127 5" 3" £1-32240V. A.C. SOLENOID- Reversible operation: 748C On Amn
AD149 60p | BDIS6  7Sp [ OA91 190 | 11p4ac “_.: 2N3525  95p] AB19 12" 8" 3" £4-80] twin coil. Size approx. 23 x 1§ x 13in. 90p ea. Sp
AD161 44p | BDY11 £1-40 | 0A200 10p aop | 2N3643 30p 30 unmarked OCT71 transistors £1-00 747C Dual Op
AD162  44p | BDY17 £16¢ | OA: 1ep | 71550 P [ 2N3702  $4p] ALUMINIUM .BOXES WITH SLOPING [25 Unmarked 250mW Zener diodes, 4-7V, 51V, | Amp. ......... 5-20
AF114 25p | BDY19 £198 | OAzio  35p | ZTX107  15P | 5N5703  42pf TOP PANEL_IDEAL FOR PRE-AMPS, {62V, 7-5V,9-1V, 10V, Measured and tested £1-00 Zmu Radio I.C. £1-25
AF115  25p | BDY20 £140 | OA211  35p | ZTX300  15P | oN3704  12p| ETC., USING SLIDER CONTROLS Pleasestatevoltugerequnred ;
AF116  25p |BF1S2  20p | OC16  9ep | ZTX500 180 | oN370s  12pf AB20'8” Long 0 Wide 3° High at back £220050 GE Diode OA4T eauivalent. £1-00 | TAD100 Radio I.C. inc.
AFI17  25p | BF194  14p | OC19  ssp | ZIXS01  20p 1503906  42p 2" High at front 6% Siope to front YU o TG Colh O | i oo £190
AFi18  ®p | BF195  15p | OC22  ssp | ZTX54 58P | oN3707 429 With P.K. Screws TRANSFORMER: DOMGLAS PRI 0 e |cason
ASz21  ®p | BF196  15p | OC26  esp [ ZTX331 39P |oN3708  12p] AB21 As above but 107 Long £2:20]200, 220, 240 SEC. 25-0- A, *lcans
ASY23  30p [ BF197 20p | OC28 0p ’ip 2N3709  12p AB22 As above but 12" Long £2-60 | %% P.P.
BAl02 p |BF20  30p(OC3s  eep NS 2P| oN3TI1 £170 TRANSFORMER C A3028
gﬁm s B'F:%’-l g:p ocx  &p nore H4 gng;;g 2,08 PRI. 0, 115, 160, 205, 225, 245. SEC. 35-0-35, 1-2A | CA3036

p p p - £4:50 + S0p p.p. CA3046
BA156 15p [ BFX34  30p | OCu 20p | IN40O1 8p | oN3319  85p ELECTRON'C P P.P cAao4s
B8C107 12p | BFX85 3p [ OCas  2sp [ ING002 9 (5ua00g  sgp MULTICORE CABLE. 25-way, Individualty | CA3048 .
BC108 12p [BFX85 30p | OC70  isp | IN4O03 9 | oN33eq « gsp COMPONENTS screened, 14/0076. £1-80 per yard + V.A.T.|CA3075 .
BC100  14p [BFXS3  3ep | OCT1  12p | IN4OO3 190 | oNgo04  22p Postage by weight CA30900 .
BC113  1sp | BFY10 35p (OC72  20p | IN40OS 120 on3e05  25p BARGAIN COMPONENT PACKS IMHOFE 19" RACKING CABINETS. 134" mc13oaL
BC11S 15p | BFY44 50p | OCTs 25p IN400S P | aN4058 12p]] ALL COMPONENTS NEW & UNUSED high, 22" wide, 13" deep. Brand new. £10-08 .
BC116 16p | BFYS0  25p | OC76 25p [ IN4007 18P | HNgo59  g2p | £1 Plus 25p p.p. Der pack, £5 for § packs pifree | oach' 1y A.T. Carriage £1-00 MCi310P
BCH7  20p | BFYS!  28p | OC77  asp | NOSS 0B | 2N40G0  g2pf Pack No. SIEMENS CONTRACTORS. Over 1,000 Inf——
BC118 12p | BFY52  25p | OC81 25p | 2N696 P | 2N4081  12p] 1 500 Carbon resistors, 1, §, 1, 2 watt. wldat e o Vedf o n
BC147 11p | BFY53 25p | 0Cs3 25p | 2N&97 20p | oN4126  17p]| 2 100 Electrolytic Condensers. stock. types. Phone or write for details. TO3 VOLTAGE
BC142 11p | BFYS0 @5p| OCsd  28p | 2NO88  25p | opgops  15p SmCeramlc, Polystyrene, Silver Mica, etc..|METAL OXIDE RESISTORS TR4/5/6 inl REGULATORS
BC149 12p [ BSW63 65p | OC139  dep [ 2N708  12p [ 2ng287  4sp] ~ Conden stock. Ail values. 1-off price 3p each. Discount
BC153  15p | BSW68 80p | OC170  25p gm‘* :g: 2N4Z88 15 4%50:0'”"9" Polycarbonate, Paper, etc., §on quantity L00S S5V 650mA
BCI57  14p |BY127  20p | OCIT1  p 2N4289  15p ondensers b L036 12V 600mA
BC1S  15p (BYIS4 82| OC200 6ap 2N 200 | 2Na2eo fsp) S 25 Patentiometers, assorted. Painton, etc. Al vanes in ‘stock. 565 oack L037 15V 4soma
BC169 15p (15100 15p | OC201 wp | 2N P | 2N44as £1-00) 6 250 High-stab. 15, 2%, 5% resistors. Discount on quantity ’ ’ £1:68 ea.
BCI82 12p [1S103  15p| OC202  75p [ ZN1302 18P | 5pnga71 “35p) 7 50 Assorted Taostrips. .
BC183  12p | MJ3d0  Sen | TIP2oa  dsp [ ZNISIS g: 2N4sus £1-10] 8 11b. Assorted nuts, bolts, washers,

MJ481 95 £1-1 etc.

gg}g ;;s MJ2801 £925 ;:ESS?A g?lg 2N1305  25p 2:4‘5191 u. 9 25 Assorted switches, rotary, lever, micro., DIGITAL INTEGRATED CIRCUITS
21z Mip | MJ2onl €145 | Tipwoa Gep | DNISK) 33D | nsies eife] toaglediete SN7400  18p [SNT410  18p SNZ2T  42p SNTM43 €199
BC212L  16p | MJE340 50p ( TIP33A £1.90 | ZNI3DT 20D | 40360  sep) 10 50 Preset Potentiometers. SN7401 18p [SN7411  23p SN7428  S0p SN7Ms  £1T9
BC213 14p | MJE370 75p | TIP34A £148 2N1300 zsl’ 40361 sepfl11 Trial mixed component pack £1. SN7402 20p | SN7412 22p SN7430 20p N7 £2-00
BCZi4  14p | MJESTI oep | TIPSSA £3:20 | 2NI300 20 | 4oae2  sep 12 Jumbo mixed pack £5. SN7403 20p [ SN7413 48D | SN7432 42p SNTU47  £150
BC301 25D | \E500 esp | TIP3BA £3:56 [ 5 0.0 5" 40669 %p SN7404 20p | SN7416 Mp | SN7433 p SN7448  £1T5
BC32 250 | \y'noss gqae | TIPAIA 700 (G000 08| 40673 10 SN7405 20p | SN7417 30p | SN7437 50p = SN7450 20p
BC303  4op TIP&2A  85p & 6ep|DS!St- £180| POTENTIOMETERS SN7406 30p | SN7420  28p | SNT 56p | SN7451 20p
BCY30 46p | MJEXSS 7Sp | T|pogB  S4p | 2N21 P  Microwave  finear or Log Single Double | SN7407  30p | SN7422 up-smuo 20p SNATS3 20p
BCY31  SSp | MM1613  4Sp | TIP30B  &0p | 2N2217  25p Diode Rotary Pots 13 p SN7408 20p | SN7423 up smmAN 75p | SN7454 20p

QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+ 20% Rotary Switched 25p = N7409  48p | SN7425 p | SN 75p | SN7460 20p

www americanradiohistorv com



www.americanradiohistory.com

a64

anodised

e |

The West Hyde prestige case R, s
The smartest of the West Hyde cases. all 3 A i
anodised aluminium. with top and bottom =T
panels only: in black PVC-covered steel {plain or

louvered). Free standing or 19” rack mounting with aluminium
brackets. Supplied ex-stock, fully assembled. with SS Pozidriv screws.

Brightcase 1off Pr. Brackets Extrafor Louvres
BC21 (3} whole rack) £14.96 86p 79p
BC22 (34" half rack) £12.16 86p 79p
BC31 (5}" whole rack) £17.20 £1.22 79p
BC32 (51" half rack} £14.02 £1.22 79p

Prices include panels. feet. P. & P. and VAT. State whether 1, 1 or full panels required.
Prices correct April 1975,

contiL

Available in arange of
six sizes in 21-gauge
Zintec with blue Acrylic

texture. Front panels TEXTURED
white Zintec steel or CASES
PVC/Aluminium,

Extra for

Width Depth Height  No. Case cost ali punel

7" 57§77 765 £6.41 12p

8 6 7 867 £7.54 23p ——

9 7 5 975 £7.54 23p e

127 7 1217 £861 15p T e—

12 7 1 1277 £6.56 unpainted

18 12 7 16127 £12.06 35p Less for quantities. Prices
19 10 10 191010 £16.35 — include steel panel with feet

Prices correct April 1975, and screws, P. & P. and 8% VAT.

A smart miniature
case in tough, rigid,
high-gloss black
ABS. Front panels
in either aluminium
or white PVC/Steel.
Built-in slots for PC
cards, dividers. or
screens. Chassis or
PC boards can be supported on *‘P"
clips for internal pillars. Excellent
as encapsulation boxes

minos

PLASTIC
CASES

1 o4
M2 65mm X 100mm X 60mm 23" X 3%” x 2" 56p 48p
M3 100mm X 130mm X 50mm 33" X 6" x 2" 72p 2p
Pricesinclude P. & P. and VAT. Less for quantities.

Also available without panel and screws. Prices correct April 1976,

BRADRAD -

DRILLING AND
DEBURRING
T00L

BRADRAD DRILLING & DEBURRING
TOOL equals eieven drills. One cut
drills and deburrs the normal
run of steels. aluminium, brass

copper and all types of plastics
perspex. fibreglass., etc.. and
hardboard. Should the need anse
it is designed to overcome all the
problems associated with drilling
thin materials—it drills interlock- 3" £1.39 ADEL

ing holes forinslance 3" & 3" £1.60 The Adel
+7-2%" in " steps or 6-36mm 3" &1 £1.70
in 3mm sleps Both with }” 1713y

shanks- £11,66. Also 1%”—2‘” £2 12

METAL PUNCH
Q0. MAX PUNCHES

ADEL ‘

NIBBLING TOOL

| cuts  holes of
virtually any shape and size
starting from a %” hole. cut-
ting clean I|keapunch anddie.

and 36-60mm £30.78. 1" £2.47 Ideal for notching clearances
Al prices include P. & P. and . on flanges of cabinets or
89% VAT. Prices correct April 1975. chassis. £6.75.

Brightlife neons
{illustrated are
PC/A or C, PC/F,
PC/E. PC/G or I,
PP/A or B, Q and
S) are brighter and
give an average
of 25,000 hrs. life.
The 0.5" dia. are red
or white.the 0.375”

dia leads voits incl.P. &P. are red. amber or
i” PC/Atol 6” 1100r160-260 171p 163p white: these have
" PC/Ato] 30” 1100r160-260 19ip 181p three cap shapes
7" PP/A 6” 1100r160-260 173ip 16?p and all may be sup-
" PP/A 30" 1100r 160-260 197p 183p lied for 115 240V
type none 110o0r160-260 29p 27p [ELLIEE] A7 . A
S type none — 23p 21p or the PP neons in

110. 240, and 440V
with 6” or 30"leads.

WEST HYDE M)

WEST HYDE DEVELOPMENTS Lid, Ryefield Cres. Northwood Hills, Northwood, Middx HAG 1NN
Tel: Northwood 24941/26732 WRITE OR PHONE FOR NEW FREE CATALOGUE Telex: 923231

WW-—224 FOR FURTHER DETAILS

Add 8% VAT. Min. quantity each type 10 off. Prices
correct April 1975,

Wireless World, May 1975
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$Q 18 ATRADEMARK OF C8S INC.

SQ QUADRAPHONIC DECODERS

SQ the leading quadraphonic system, designed by CBS engineers, offers not only 4 channel ambiophony from the
fast expanding range of SQ encoded discs but also immensely increased depth and fullness of sound from
standard stereo recordings t0o.

Feed 2 channets {200-1000mV as i from most pr nto_your choice of any of our 3 decoders
and take 4 channels out with no overall signal level reduction. On the logic enhanced decoders Volume, Front-
Back. LF-RF. LB-RB and Dimension controls can a!i be implemented by simple single gang potentiometers-—~no
naed for exotic 4-gang units!

These state-of-the-art circuits. used under licence from CBS. are offered in kit form comprising first grade
companents only—fibre glaﬂ circuit homds of professional quality deslgned for edge connector insertion. all
resistors 2% metal oxide. all polysty % or better and in decoder L2 ultra low
noise (MPS A18-0.5d8 typ.) transistors used in each amplifying stage.

M1 Basic matrix decoder with fixed "10-40" bland. 10 Resistors, 14 Capacitors, 1 Integrated Circuit. Printed
Circuit Board. £8.54.

L1 Fuli logic controlled decoder with “wave and 'fi back logic’ nal 5ing
three specially designed Integrated Circuits. 24 Resistors, 42 Capacitors, 3 Integrated Clrculls Printed Cm;uu
Board. £19-80.

L2 More advanced full logic decoder with ‘variable blend’. extended front-back
separation. 43 Resistors, 44 Capacitors. 3 Integrated Circuits. 9 Transistors, 6 Diodes, aned Cm:uu Board. £28-20.

Al kits include IC socksts and construction notes. Prices include CBS licence fee.

Please write for lunher details in FREE LIST.

United Kingdo t Free. Please add 8% VAT. Overseas: No VAT. Please add (per kit} £2-00 p & p AIR MAILor
£1-00p&p SURFACE MaAIL.

e MHIENTAchUSTI

ANDOVER, HANTS SP10 3EQ f

PO BOX 3000
WW—215 FOR FURTHER DETAILS

ELECTROVALU

Catalogue 7

issue no 3

. now ready

2 @ UP-DATED PRODUCT
e & PRICE INFORMATION

/”‘ ® REFUND VOUCHER

We have made It just about as comprehensive and up-to-the-minute as
possible. Thousands of items from vast ranges of semi-conductors including I.Cs
to components, tools. accessories. technical information and diagrams are
included as well as a refund voucher worth 25p for spending on orders list value
£5 or more. SEND NOW FOR YOUR COPY BY RETURN 30 i

it's aninvestmentinpracticalmoney-saving and reliability! p post paid

+ E.V. PRICE STABILIZATION POLICY

PRICES shown in Catalogue No 7 ssue 3 will be maintained—
{except 1n severe cases of market fluctuation} and reviewed only at 3-month
intervals. commencing April 1st. instead of making day to-day price changes

+ E.V. DISCOUNT PLAN
Applies to all items except the few where prices are shown NETT. 5% on orders
from £5 to £14 99° 10% on orders value £15 or more

+ FREE POST & PACKING X
In UK for pre-paid mail orders over £2 {except Baxandall cabinets)
If under there is an additional handling charge of 10p.

+ QUALITY GUARANTEE .
All goods are sold on the understanding that they conform to makers
specifications. No rejects, seconds or sub-standard merchandise

ELEGTROVAL

All communications to Dept WW. 4

28 ST. JUDES ROAD. ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB.

Telephone Egham 3603. Telex 264475. Shap hours: 9-5.30 daily. 9-1 p m. Sats

NORTHERN BRANCH: 680 Burnage Lene, Burnage, Manchester M19 INA

Telephone (061) 432 4845, Shop hours: Daily 9-5.30 p.m. 31 p.m. Sats

U.S.A. CUSTOMERS are mvntedlocontanELECTRUVALUEAMERICA P.0.Box 27, Swarthmore PA 19081

T

No
Cotalosu® s
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Henrys Radio

LARGEST SELECTION OF ELECTRONIC| ¢
COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

. 0,
You can build the Texan and Stereo FM Tuner TEST ‘g:r:lﬁ_f.’r(g:‘g
TEXKAN 20 + 20 WATT IC STEREQ AMPLIFIER : EﬂUlPMENT

- g -y FREE -—

Features fibre glass PC board. Gardeners low field o M U I.TI M ETE Rs SEND NOW FOR OUR NEW
transformer, 6-1Cs. 10 transistors plug diodes etc. . . . FREE LIST No. 36 FOR OUR
ard B 1975 Summoa vt o naens one S led P, (carr/packing 35p) COMPLETE RANGE OF OVER
construction handbook and all necessary parts. Full input Y. 1 o'ooo SEMICON DUCTOR <

DEVICES AT NEW LOW PRICES.

TRANSISTORS
AND INTEGRATED IC’'S
TTL 7400 series” ICs from 16p each

and control facilities. Stabilised supply, overall size 154 in. X 23 in. X 6% in. mains
operated. Free teak sleeve with everykit. £31.00 (Carr. 50p). Built and tested £37.50
HENELEC STEREO FM TUNER

. Features capacity diode tuning, led and tuning meter
indicators, stabilized power supply—mains operated. High

performance and sensitivity with unique station indication ¥ 98 - et
, IC stereo decoder. Qverall size in teak sleeve 8 in. X 2% in. J Cpsmos 4000 series” ICs from 25p each
X 8% in. Complete kit with teak sleeve £21.00 | 14324 20KQV with case 9.5 Linear Op-Amps from 40p each
(Carriage 50p). Built and tested £24.95 3:;1; Labo(r)atory meter  £52.00 Signotics Phase Lock ICs
12 20KQv with case £10.75 i
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! | (4315 20k0v with cose  $1000 ?gA LinearCs
U4317 20KQv with case  £17.00 3 Power Devices in PNP and NPN
NEW SPECIAL PURCHASE EMI SPEAKERS U4313 20KQV with BC107 ahd "'BC range” from 12p
. steel case £13.80 Range of "OC" types
AM/FM TUNER MODULES Special Purchase llj:;;"l §§§3§,’ TED G Plastic Power Devices, Rectifiers, Zener
. pius transistor ’ M
Mullard type LP1179 and LPT171 y 13 kx ? c/hassil(s % tester steel case £11.00 Diodes up to 10 watts
These two modules together form a high quality AM/FM speakers {carr/pack- U4323 20KQV plus 1KHz
tuner covering the long, medium and VHF broadcast ing 30p ea or 50p pr) 3 465KHz OSC with case £8.00 Power Regulator ICs and many  others.
l:vav?g:sr;‘gigl:;)relz':niy 16 resisiors and capacitors anda | %150 TC 10 watt "B ITI-2 20KQV slim type £5.95 DIL SOCKETS 8PIN14p 14 PIN 15p
Supplied with '():ircuils and spec. data. 52 ;2’" twin cone \\‘/ TI'LL3?D {L33DX) 2KV 750 16 PIN 17p 24 PIN £1.15 28 PIN £1.25
LP1179 - AT e -
FM Coverage 87—108MHz == ét’\;‘?A built in tweeter 8 ohms  £3.85 | TPSSN 20KQV NOMBREX TEST
Bandwidth 300K Hz K 15 watt 8 ohm with tweeter £6.25 {Case £2.00) £10.75 EO. l PM
Selectivity 35dB ~ - 350 20 watt 8, 15 ohm with tweeter TPS10S 2KQV £8.50 U E NT
Signal to noise at limiting threshold 40dB £7.80 each TW20S 20KV £13.00 MODEL 35 STABILISED POWE
Audio output 75mVv *Polished wood cabinet £4.80 carr.. | TW50K 50KQV £14.50 R B SUPPLY .
LP1171 , | ©tc- 35p each or 50p pair S100TR 100KQV plus transistor A Short-circuit proof power supply delivery
AM Bandwidth 6.5KHz w} tester £22.50 up to 30v at 1A. Built-in volts and
Sensitivity Tmv R’v Y New Ravol Supertestor
Built-in AGC g = H;;H ';"'"'_""":‘“’V TS a0 ammeters. £34.00
Supply 8V negative sarth NL—" EXCLUSIVE AN ( ﬁ g, i :c"s, S £
LP1179 and LP1171 £4 each or £7.50 pair SWATTIC AN ol ”ggmiﬂ':;'x""";“" 1878 MODEL _40 WIDE RANGE AUDIO_ SIGNAL
suitable Ferrite aerial £0.75 o/ i/ T“DKN!—ZSMH: £19.95 EENERATOR
TEBS 28 tve vt £22.50 . -1, . .
AMPLIFIERS ¥ e R g A high stability signal generator using the
120KH2-500MHz £18.95 low distortion Wien bridge principle, .
AMPLIFIERS WITH CONTROLS Special purchase 5 watt output 8-16 T Tk22D AF generator gep P £34.00
E1210 12 voht 23+ 2} watts 8 ohms £8.25 ohm load. 30 voit max DC operation | ﬁm*;g?owl — £18.95 MODEL 41 RF SIGNAL GENERATOR
SAC14 Mains 7+ 7 watts 8 ohms £11.75 it ith data. lccatitiansisioy R = . .
SAC30  Mains 15+ 15 watis 8 ohms £485 | oo o e e s for £2.85 e T Covering 150KHz to 220MHz in eight
I . ! v ed. i ompact transistor testes 4 A
Caos  12von 31Tsmaus8ohms tios | Printed Circuit Panels 50p. 163-38 R/C osc. 20Hx-200KHz £19.75 ranges. Built-in AF mod. Output up to
* £3042 SWA Meter £5.75
* SEIS0A De-luxs signat tracer £12 95 50mV. £38.00
* SE400 Mini-tab all in one tester £15.50 MODEL 42 WIDE IGNA
MULLARD MODULES C1-5 Scope S00.000KHz fears £1.00)  £44.00 EW&NGE—RF_S_G_L
LP1157 AM/Type 250 625-line receiver UHF transistorised | Redo ucnvi!kunluo—lﬂr{c)m €1) g AL
Lp118s 10'7"/MU"" £450 | tuners. UK operation. Brand new. | Meins unitfor sbova feare 50p BH Covering 150KHz to 300MHz in eight
P1186 10.7 F/M Tuner £4.85 {Postpacking 25 h} i i i
Gorler Perm. F/M Tunes a2 GBI edel s o TAPE HEADS ranges. Highest range in harmonic. £24.50
TYPE A variable tuning. Stow
motion drive £3.00 | Marriot XRPS/17 }-track high £2.50 MODEL 43 RC BRIDGE
FM AND AM TUNERS AND DECODERS TYPE B 4-button push-button Marr?m XRPS/18 }-track med £3.50 Nuli indicatin bridge for resistors and
FM5231 {1u 2) 6-volt FM tuner £1.95 {adjustable) £4.00 [ Marriot XRPS/36 }-track med £5.00 . R 9 ¢ g 10R 10M
FM5231 {tu 3) 12-voit version £795 TYPE C variabie tuning £250 { Marriot XRPS/63 {-track high £1.75 capoacnors. esistance fange} to
5D4912 decoder for tu 3 £1.95 TYPE D 6 push-button £4.50 | Marriot §-tr. Erase 13X 12E +2% at Centre Scale. Capacity range 10pF
gPGIZI (é—h\;loll stereo FM tuner £14.80 343 £0.75 to 10pF £26.00
inclair tuner £11.95 i A N 4
Sinclair decoder for above £7.95 PA—DISCD-LI G HTI N G Mir;7:8e/raa;e()r(|gas<:; XS £0.75 2
A1007 9-volt MW-AM tuner £4.80 g MODEL 44 INDUCTANCE BRIDGE
AJ018 cased FM tuner £13.95 EQUIPMENT R/RPI record/play }-track  £0.45 :
A1005M (s} decoder for above £7.50 H/RP single-track rec/play £0.35 Measures 1pH to 100H in four ranges
fﬂqur: wpetgr'e-iioases':‘s‘i £150 +5% accuracy. Q measurement from
PREAMPLIFIERS fniature stereo- 0.1— 9
Sinclair S'erel}&%g/r&al?p”ﬁe& . “-,’,2 : > reciplay ?:5 M.1 SLOOO + 10%. £34.00
E1300 CART/ INPUTS 9 volt f2. pp 15p Q & B g
E1310 Stereo 3-30mV mal cart 9 volt f4.75 Without doubt UK's best range of DEL 45 DIRECT _EADING FREQUENCY METER
55%2 glereo grnz%naser‘;\ead 9r¥on ) g;g dular  and i STC & ITT 10Hz to 100KHz in four ranges. Input from
tereo m lag. cart. mans .. i i i o
EQ25  Mono 3.250mv Tapeieartfiar. Svolt  £195 | Lighting. mixing. microphones. acces 10mV to Sv £36.00

sories, speakers. amplifiers, lenses,
POWER SUPPLIES—Mains input {*chassis-rest cased) etc. otc. FREE stock Ints (Ref no 1o | MINIATURE RELAYS All models except Model 35 are internally
on request CALL IN AND SEE FOR | 150R 6v  2pco.

470C 6/74/9V 300mA *P1081 45 volt 0.9A £7.80 " o.
itk sdtptors O™ £125 P13 4313 Vot YOURSELF ai HENRY'S DISCO | 1808 &2V Zp.c.o e powered from 9v battery [(extra).
P500 9 voit 500mA  £320  G.4-1amp £215 | CENTRE, 309 EDGWARE ROAD. | | Qi p.c.o. Carriage and packing all models 37p.
HC234R 3/6/74/9 volt SET01A 3/6/8/12 volt 01-723 6963. SA G dpen, |k [
tP??ozmaAgffb'Srs:; B P,L;g‘gﬁ;}@'};‘j}d@”f‘“-ﬁ 1;88: éﬁ“f““i Sﬁﬁ S THE NEW VIDEO SPORT ELECTRONIC
g v R {9/ .C.0.
*mszevonzamp B vor famp ra0 | 8 DIGIT POCKET 2500R 18/24v2 p.c.o. BALL GAME (FOOTBALL, TENNIS
*P108012volt 1A £470 SEBOOA 1-15 volt ELECTRONICS 4000R24v  2p.c.o. 2 N s
0—}Astabilised  £17.50 e HOLE IN THE WALL)} £37.50 inc. VAT
CALCULATORS 10.7 MHZ MINIATURE 2‘031'50 CARRIAGE/PACKING & IN-
= Sinclair Cambridge Buil £11.00 . ANCE.
SINCLAIR MODULES T g;:;:;;;?mg;;gg;a;' 11.00 SERANIIE
A “{RET | inclair Cambridge Memo.
AND KITS :_\13}1\\\}\‘\ Vi Bt sa - " 1150 IF FILTER 40p per pair p.p. 15p NOW OPEN SUPERMARKET: —
il A A Al LT . EP27 LOW COST SEVEN SEGMENT
. Sinclair | Sinclair Scienthc ki £1350 I.e.d. Digit Height § inch cgch%':n%g:gm.ssE ROUND I'I:IE(ET
ST80 sterea preamplifier £11.95 Project 80 £1.35pp. 15p. N SUPERM
é\ugil;gilluuni' i g.s.r; PACKAGE DEALS AT 404 EDGWARE ROAD. BARGAINS
40 15 watt amplifier 4 : i GALORE. GOODIE BAGS
{Carriage/packing 35p) 1450 RECHARGEABLE .
o o 2o 3;%;%-5;33&%2 2500 BATTERY §l4llsl N COMPONENTS, ETC. WATCH FOR
9 s . . . esse r AM|
2o upplasSTA3] 98 2XZ60 5780 P28 “ 2v 400mA/HR 50p p.p. 15p. £1.65pp 150 T FURTHER DEVELOPMENTS!
P28 power supplies (STA3) - Trans £34.
for 1or 2260 €98 805Kt £35.95
Transformet for PZ8 B R SPECIAL 40KHZ ULTRA SONIC EXTRA DISCOUNTS
FM tuner £11.95 s S . d Al
Stereo decader £795  PURCHASES PHILIPS 12V TRANSDUCERS emi-conductors. Any one type or
g:lzzupmvampl;n £7.95 ’Prqec(ﬁustu;gm 2 FLUORESCENT INVERTOR | £5.50 p.p. 250 ml)o(ed SN 74 Series ‘IC’ 12 + EXTRA
3 - i 0
220 poet supply PRPTRII il e o e ecer i s un=riy || e oAk T e 10% 25 + EXTRA 15% 100 + EXTRA
All above post paid (68 only} kit £1996post25p | with instr. and tube £3.50 p.p. 30p. | £1.75 p.p. 15p 20%.

Electronic Centres

= 404-406 Electronic Components & Equipment 01-402 8381| 7/ Fi and

a4 309 PA-Disco-Lighting High Power Sound 01-723 6963 Electronics
5 a ’ Y 4 303 Special offers and bargains store Centres Open
! Allmailto 303 Fdgware Road. London W2 1BW 9am-6pm

Prices correctat time of preparation. Subject to change without-notice. £.§0.€

,”ENR

wwWw americanradiohistorvy com


www.americanradiohistory.com

Daly Electrolytic 9000uF 25v 60p p/p 15p: 500uF 50v 38p p/p 10p: TCC 16pF + 16pF

+ 8uF 450v 7Bp p/p 15p: CCL 50pF + 50uF 275v 45p 10p CCL Supprassor Unit
SU103/1 comprising capacitor Diode and Resustor p/p 10p: Dubilier

I\Ietallsed Paper type 426 100uF 15v 60p p/p 25p: RIC 1B}F 440v a.c. 4&:p/p

FANS, CENTRIFUGAL BLOWERS & MOTOR

Airmax Type M1/Y3954 (3 blades) Cast -
Aluminium alloy impeiler & casing (corres- _._?’m'z"u‘:..
ponds to current type 3965 74"} 230v. “ & :
1ph 50c 2900rpm Class A" "insulation
425cfm free air weight 9%lbs. inc. p.p
£23-00.-

oods Aerofoil shont caslng type S. Ref
HSB95/4/66  Cap. Non-reverse
220/240v 1ph 50c 0-1ga 2700rpm. 6"
cast alum. impeller 4 blades width casing
2§" total 53" welght 5-}Ibs mcl p.p. £13-00.
Aerofoil Code 7.5 00/250v. 1-0a 1ph
50c 2700rpm 550cfm free air. 74" impeller
14 blades incl p.p. £14-50.

Service Eloctrnc Hi- Velocny Fans suitable for Gas i
1g. Pneumatic i P
conveymg Coolm ectromc scﬂulpmem Air biast

for Oil burners. goeo 365 (corresponds
1o 575} Airblast Fan. 440v 3ph 50c 0-75hp 2850rpm.
continuous 160ctm 12 in w.g. nett weight 44lb.
price incl. carr. £45-00. Secomak model 350 250v
1ph 50c 0166h‘{> 2800rpm continuous 50cfm 2 in.
w.g. net weight 34Ibs. price incl. carr. £30-00.

Air Controls type VBL4 200/250v 1ph 50c 110cfm
free air weight 7%lbs price incl. p.p. £15-50.

Type VBLS 200/250v 1ph 50c 172cfm free air.
Weight 10}Ibs, price incl. p.p. £19-50.

William Allday Aicosa rmarx vane oil frae Sunzgle Slage
Vacuum Pump Model HSPO Rpm 1

phase induction motor 1/338 cont 220/250v 380/440v
Class E ins. incl. carr. £28-

Alco: blower FAD 3.8Bcfm at 5psi.. Rpm 1420.
Motor EE 3ph 50c¢ $hp 1400rpm. incl. carr. £28-00.

Gast MFG. Vacuum pump 0522-P702-R26X. Motor
110/120v a.c. 1ph 60c 1725rpm. Class E. 10cuft to
10in Mercury in 2 mins maintains vacuum. 635mm
Mercury. Or as compressor 10psi int. or 15psi cont.
incl. carr. £28-00.

3 phase 2HP motor 60/50c.. 1800/1500 RPM, 208/220/440v ... ........ £23.50

incl. Carriage
Cat. 2026391 Potter Instruments flange mounting capstan motor. 0-2HP cont. 110v
DCAamp ...t e £27-50 inc. 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 VAT

W. & B. MACFARLANE

126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL

266 Wireless World, May 1975
' 10 CHAPEL ST. LONDON NW1.
TRANSISTORS AND DIODES - P F RA L F E .
T z
TS NeNl 00mw Y5 20 i 12p (] | Phone 01-723 8753
gz;?z é?ZNGPIrgG 11-5w 64 100 ..o . 85p
(SPN 150mw 18 120/150 Tot. Sw. Time 275 nS Am
2N985 (GPNP) 300 15 Tot. Sw. Time 115 nS £1.
2N1304 (GPNE) |ggm, 2 e Sk Wt Wi 17 SIGNAL GENERATORS
INIoaloNe  sow 00 30 F 1 MARCONI TF80ID/IS. 10-480 mHz P.O.A.
2N1146A (GPNP) 90w 70 15 . 50p MARCONI TF801B/2S. 10-480 mHz £225.
3N2080 (a) w30 9% €135 MARCONI TFI44H 10kHz—72 mHz P.O.A.
2n2082 ((g:w ) 170w 40 oz . £1:20 ADVANCE SG63D. AM/FM 7.5-230mHz £125.
N N w 120 | P .
2N3054 (SNPN) 29w 90 12 4asp Hg" 'I.!)AES:U AM/FM 9"‘6 ZSﬁ)mHzl.ijDe\hFac. P.O
2N3055 {SNPN} 115w 100 47, ROH SCHWARZ LR OmHz power generator. .O.A.
2N3375 (SNPN} 11-6w 65 5% . Si;‘g RACAL/AIRMEC 20 A. 30kHz-30mHz. As new. P.O.A
NORETS e & 0% 850 ADVANCE SG21 VHF Square-wave generator 9kHz-100mHz. £25.
ﬁ?,,z,‘s/gczs 425‘:" K RCA PHOTOMULTIPLIER C310058  £37.50
55 cx;ooe/gmg 2% BRIDGERECTIFIERS 1840KOS 50v 43 £100 OSCILLOSCOPES
P. v R
e o oat0_ 3em, ' TEKTRONIX 661 Sampling scope with 451 & 5T1A
2:55OBAFogsp chS:H%A; SW'ETdc”sz. . wSpesdivac” modl plug-in units. 3GHz. £200.
STC wards High Vacuum ""Sp vac” mode
200PIV1A 4 for 508 VSK1B range 25-760 torr contact ratings TEKTRONIX 545A with CA unit. DC-30mHz.
IN3193 13p. IN3194 14P 250v. 5a. volume 4-2 cu. cm. max. working Price only £295-00.
RE'gaTi:_sz;P-s TACKS e 15b/sq. in. gauge net w:;gm TEKTRONIX 531 DC-15mHz with L type plug-in
---------------------- 50 TEKTRONIX 535 DC-15mHz with L type plug-in
’ Beliing Delay hand La1s Ll £1.25 :
oo LR Stackaole . rocker 125v. 108, 350v. TEKTRONIX 545B DC-30mHzwith ‘CA’ plug-in.
GEX541NB1P1F... £6-00 ngamé Rocker 12w, 1T gg: NB: Due to the fragile nature of CRTs we regret that these oscillo-
GEX541HP3F ... .. £6-00 : scopes cannot be despatched by post. Collection only or delivery
SX751N1B1P1F ...£6:00 CIRCUIT BREAKERS 250V AC each £1-35 could be arranged.
INTEGRATED CIRCUITS A W -
e S R
np 7-0 Inst. Waestingh. 550
MCI58AG AC coupleg IK 70 g Heinemann (60c.} MISCELLANEOUS TEST EQUIPMENT
Fiipflop . . £5.50 8.0 Inst. Westingh. 550 MARCONI TFI400S double pulse generator with TMé6600/S
MC365G Line Driver £6-50 p = A
CA3020 v&‘.‘aeb';:%' Low o T a}’:;’,ﬁa,?o&?o secondary pulse unit. £005.
CA%021 Low pcwey Jdeo =8 - E%Z“ﬁ:gi%%‘c’ ::t\i:g?Nl TF791D deviation meter. 4-1024mHz. 0-100kHz
CA3026A" RF1F Amp, DIGITAL COUNTERS MARCONI 455E Wave Analyser £120.
CA3038A Op;ara.tioﬁalﬁ‘v;mo: Veeder Root Mech. Reset 4 dig. .. ...... 55p ngzCDOEN.I‘EIEZm Xall‘vze \Lljcg\tlrgeterl.LmV-SOOV. .Excelzlggg £;l°5° H
Y -2 calibrated receiver mHz.
e s Ll oo S STA BILIZEDIPOWE RISURRLIES ROHDE & SCHWARZ A.F. Wave Analyser type FTA 0-20kHz
CA3085 Pos. Volt. Regulator i (i _G_X_G.O_/T(_’“._:ggvdo}r?cl_a(':‘a‘:;i::; plus log/lin AF meter incorporated. Exceffent condition.

. CD4035AE '4-stage Serial Lambda CC2Bv—Inp 205-265v. output ROHDE & SCI:IV.VARZ URYV milli-voitmeter BN 10913 (late type)
Register £2.00 28v dc +5% 34 amp £38:50 incl. p. & p. ImV-10V. With ‘T’ type insertion unit, free probe and attenuator
([:)Dt017AE Decade C%m:% Power Elect. Inp 240v outputs 20v 6-5a 10v heads. | kHz-1,600mHz. £17

vider . . ..
CD4047AD * Monostable e & ICOERD o oo o (EDLI: Gt COSSOR 1453 True RMS milli-voltmeter. Excellent. £75.

THYRISTORS ot #4990 eLAvs .ADVANCE PG54 Pulse generator. AS NEW.

GE2N1774 200v. 5a.£1-20 ;gnley Min. 700Q 12v.. SOLARTRON EMI006 production-line resistance tolerance
CR1-021C 20v.1a. . .28p iemen sEMin RISV check-set. 0-15Mohm digital read-out.
CHAOBESE Maanetic Dev. Type S96E..., AIRMEC TYPE 210 modulation meter. Excellent condition.
CO?ANMECT%an . WAYNE KERR B521 LCR Bridge. Exc;allen; cso»dition. £55.
cMurdofediangadal RACAL SA520 Digital Frequency counter/timer. 300kHz. £47.50.
McMurdo Red R SKT RS32
\3. Elect. Edge. 36 way 02 inch ¥ CAMBRIDGE A.C. Test Set. £75.00.
vama Edge. 48 way 0-125 inch GAMBRELL Precision 4 Decade Resistance Box. 1-11, 110 chms.
Amphenol $3106B-36-1Q . .......
ConnnemalmlcromumalureZB1OBOIN26 £1 0 £24.50.
CAPACITORS

BOXER INSTRUMENT AVO VALVE TESTERS

FANS Brief-case type 160. Full working
Dimensions 45 x 45 x -5 ins. condition throughout. £65.

Very quiet running, precision fan

specially designed for cooling AERIAL CHANGE/OVER RELAYS
electronic _equipment, amphf'ers of current manufacture designed espec-
etc. For 110V. AC operation— ially for mobile equipments, coil voltage
(prar.nse is to run from split 12v..frequency up to 250 MHz at 50 watts.
primary of mains transformer or Small size only., 2 in. X § in. Offered
use suitable mains dropper). CC brand new, boxed. Price £1-50, inc. P.&P.
only 11 Wates. List price over £10

each. Our price, in brand new RACAL/AIRMEC VHF/UHF Mifli-
condition, is £4.50. voltmeter type 301A. Frequency

range 50Hz-200mHz. Voltage range
300uV-3V in eight ranges. Co-axial
input 50 and 75 ohms BNC con-
nectors. DC Ranges i00uV-10V in

POLARAD Model SAB4WA

ten ranges. Light-weight mains
f:ﬁ&‘:&g: |AFN:LISEBS operated instrument in as new con-
z tb Ui MET LT XS dition with handbooks. Other

trum _calibrator. Log/Lin scate.
NB. This is not the instrument
with the expensive TWT to
replace. Supplied in full working,
excellent condition. Guarantee.

makes of voltmeter also available
from stock.

EDDYSTONE U.H.F. RECEIVER
type 770S.

Continuous coverage from 500-
1000mHz. AM/FM. Sensitivity
approx. IO;N absolute. Completely
self-contained with speaker. Excei-
lent condition.

MANY TYPES of RF plugs and
sockets in stock:—

BNC plugs 50Q. 30p. BNC sockets

50Q. 25p. N. Type plugs 50Q. 50p. HEWLETT PACKARD/
Burndept plugs. 40p. Burndept BOONTON T,YPE 89008
sockets. 40p. Miniature PYE. 20p. Peak-power calibrator. Measures
Miniature sockets. 20p. true peak power .6 db absolute.
Frequency range 50-2000Mhz. RF
All connectors are brand new. power range 200mW peak, full-
immediate delivery. Please add scate. RF Impedance 50 ohms.

appropriate postage.

MINI HELIPOTS MARCON! TF995A2/M AM/FM
500Q Beckman Linearity Toleranr.e R.F. SIGNAL GENERATORS.
0.075% (10 Turn). IKQ Beckman ~1.5-220mHz. 0-100kHz Devnanon
Linearity Tolerance 0.25%, (10 Turn). 1pV—100mV output. Sold in excel-
20Q Colvern CLR 26/63|0/9S (3 Turn). lentcondition. P.O.A.

5K Q Colvern (10 Turn).

PLEASE ADD 8% V.A.T. TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WiILL
CAUSE DELAY IN DESPATCH. THANK YOU.

WW—043 FOR FURTHER DETAILS
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Ex-BEA CONTROL UNITS by UNIVAC
A free-standing, modern style diecast case consisting of:

-2-50way gold-plated plug and sockets: sub-assembly with 3-muitiway switch assembiies: 4-decade
push button assembly with electrical reset; 2-decade push button assembly with electrical reset: single-
bank 8-push button assembly; 1-decade lamp assembly: 1-2-decade lamp assembly: 1-12 X 3-lamp
assembly: 4-decade thumb wheel assembly; 16-bit inline card code assembly: 6-15way plug and

ALSO MODERN STYLE
TYPEWRITER
KEYBOARD

with 21 separate function keys. Housed in
slimline diecast case. Transistorised.

sockets.

Limited stocks at £12.50 ea plus £2 carriage

No information but a “‘buy” at
£15 eaplus £2 carriage

MARCONI TF801A/1 Signal Generator 10 to
310 MHZ £85 ea.

MARCONI TF801B Signal Generator £120 ea.
MARCONI TF801C Signal Generator £180.
MARCONI TF791B Carrier Deviation Meter
£30 ea.

MARCONI TF934/2 FM Deviation Meter £35.
MARCONI TF1020A RF Power Meter 150
and 300 Watts. As New £75 ea.

MARCONI TF1020A RF Power Meter 50 and
100 Watts. As New £50 ea.

MARCONI TF1094A/S HF Spectrum Analyser.
Late model. Must go. £160.

MARCONI TF1434/2 Counter Range extension

£27.50 ea.

WESTON THERMOPROBE
degrees Centigrade £70.
WANDEL & GOLTERMAN TFEK41
Meter £60.

PROSSER SCIENTIFIC INSTRUMENTS
Model _A100 Waveform Generator. Multi wave
forms £160.

RHODE & SCHWARZ Admittance Meter
VLUK-BN3511. As new £140.

TEKTRONIX Oscilloscope type 545B. Main
frame only. As new condition £370.

HEWLETT PACKARD DB Oscilloscope type
175A. 3dB-50MHZ twice. Large 6 X 10cm

—60 to +100

Level

Standard mains input. Outputs: +250V DC
200MA; +18V DC 2A: +6V DC 8A: —3.5V DC
100MA:; —6V DC 8A; —18V DC 4A: 25V AC
150MA. All DC lines will withstand short-
circuits to earth. With copy of manual £20 ea.
DUAL TRACE PLUG-IN units for CD1212
Scopes DC~-24MHz £35 ea.

TEKTRONIX Colour Monitor type 654 £550.
MARCONI TF2950 Mobile Radio Test Set £650.
TEKTRONIX RM527 Waveform Monitor £250.
TELONIC Sweep Generator SM2000/1. Main
frame with 0—20kHz plug-in £300.

COLLINS RECEIVER |P-10ULR. SOMHz to
10GHz in 8 bands. Panoramic. Analyser or DF

unit 10-100MHz £25 ea.
with spare paper £18 ea.

300V dB scale £20.
'DAWE Digital

KELVIN & HUGHES Single Channel Recorders
HEWLETT PACKARD Power Meter 1mV to

Printer type 3094A. As new

screen £185.
Good condition £50.

grey. Tested £5 ea.

AIRMEC 4 trace Oscilloscope. DC to 3MHz.
PYE SCALAMP GALVANOMETER. Hammer

SOLARTRON Muitipurpose stab PU type 1094.

modes. With power unit £350 ea.

HUNDREDS OF $Q. FT. packed with
CLEARANCE ITEMS, TEST GEAR ETC.
Al individually priced. CALL or SEND
for LISTS.

EX-MINISTRY CT436 Double
Beam Oscilloscope DC-6 megs.
Max Sensitivity 10mv/cm. Small
compact. Size 10 X 10 X 16in.
Suitable for Colour TV servicing.
Price £85 each including copy of
manual.

HARTLEY 13A Double Beam
Oscilloscope TB 2c¢/s—750
ke/s. Bandwidth 5.5Mc/s.
Sensitivity 33Mv/cm. Calibra-
tion markers 100kc/s and
1Mc/s. £30 each.

TELEPHONES
MODERN STYLE 706 BLACK OR TWO-TONE GREY £3.75 ea. P. & P,
45p. STYLE 7006 TWO-TONE GREEN OR GREY £3.75 ea. P. & P. 45p.
HANDSETS—complete with 2 insets and lead 75p ea. P. & P. 37p.
DIALS ONLY. 75p ea. P. & P. 30p.

STILL AVAILABLE MODERN

OR GREEN WITH A PLACE TO PUT YOUR FINGERS LIKE THE 746.,

£3.00 ea. P. & P. 45p.

STANDARD TELEPHONES IN GREY

CAPACITOR PACK 50 Brand naw componerts
only 50p. P. & P. 27p.

P.C. MOUNT SKELETON PRE-SETS.
Screwdriver adjust 10, 5 and 2.5M @ 2p ea.
1M. 500. 250 and 25K @ 4p ea. Finger ad-
just 10. 5 and 2.5M @ 3p ea. 1M. 500. 250 and
25K @ Sp ea. Min. P. & P. 15p.

Beehive Trimmer 3/30 pf.
Brand new. Qty 1-9 13p ea, P. & P. 15p:
10-99 10p ea. P. & P. 25p; 100-999
Tpea. P. & P. free.

DELIVERED TO YOUR DOOR 1 cwt. of
Electronic Scrap chassis. boards. etc. No
Rubbish. FOR ONLY £4. N. Ireland £2 extra.
P.C.B. PACK S & D. Quantity 2 sq. ft.—no
tiny pieces. BOp plus P. & P. 25p.

TRIMMER PACK, 2 Twin 50/200 pf ceramic:

2 Twin 10/60 pf ceramic: 2 min strips with 4
preset 5/20 pf on each: 3 air spaced preset
30/100 pf on ceramic base. ALL BRAND NEW
25p the LOT. P. & P. 15p.

PHOTOCELL equivatent OCP71. 13p ea.
MULLARD OCP70 10p ea.

GRATICULES. 12 cm. by 14 cm. in High
Quality plastic. 16p each. P. & P. 8p.

Vast quantity of good quality components
—NO PASSING TRADE —so we offer
3LB.of ELECTRONIC GOODIES
for £1.50 post paid.

HF Crystal Drive Unit. 19 in. rack mount.
Standard 240V input with superb crystal oven
by Labgear {no crystals) £6 ea. Carr. £2.
ROTARY SWITCH PACK—6 Brand New
switches {1 ceramic: 1—4 pole 2 way etc.).
50p. P. & P. 25p.

BOURNS TRIMPOT POTENTIOMETERS.

20: 50: 100: 200: 500 ohms: 1: 2: 2.5:5;10:
25K at 36p ea. ALL BRAND NEW.

RELIANCE P.C.B. mounting. 270: 470:
500 ohms: 10K at 35p ea. ALL BRAND NEW.

VENNER Hour Meters—5 digit. wall mount
—sealed case. Standard mains. £3.75 ea.
P.& P. 55p.

TRANSFORMERS. Al standard
Gard/Parm/Part.  450-400-0-400-450.
MA. 2 X 6.3v. £3 ea.

inputs.
180

FANTASTIC VALUE
Miniature Transformer. Standard 240V
input. »3V 1 amp output. Brand New.
65p ea. P. & P. 20p. Discount for
quantity.

FIBREGLASS PRINTED CIRCUIT BOARD.
Brand New. Single or Double sided. Any
size 14p per sq. in. Postage 20p per order.

HIGH VALUE PRINTED BOARD PACK. |
no two boards the same—no short leaded
computer boards. £1.75 post paid.

METER PACKS—3 different meters for £2.
P.& P.55p.

RESETTABLE COUNTERS—4 digit by
Stonebridge/Sodeco. 1.000 ohm coil. £2 ea.
P.&P.35p.

E.H.T.CAPACITORS
1 mfd 7.5 KV working. 2 mfd 5 KV working,
8 mfd 2,5 KV working. 0.5 mfd 10 KV
working £2 each.

RAPID DISCHARGE
1 mfd 5.6 KV £2.50 ea. 0.9 mfd 15 KV
£3.50 ea. 0.15 mfd 120 KV £7 ea. Carriage
extra.

REQUIREMENTS

sweeping. An external sweep voltage can be
of the controls (not cased, not calibrated).

LOW FREQUENCY WOBBULATOR

For alignment of Receivers, Filters, etc, 260KHz to 5MHz, effective to 30MHz on harmonics. Three controls—RF level. sweep

ge down to 20KHz by addition of external capacitors. Order LX63E. Price £11.50 P. & P.

DON'T FORGET
width and frequency. Order LX63. Price £8.50 P. & P. 35p.
YDUR MANUALS As above but can have extended cover ran
35p.
SAE. WITH Both models can be used with an

y general-purpose oscilloscope. Requires 6.3V AC input. Supplied connected for automatic 50Hz
used instead. These units are encapsulated for additional reliability. with the exception

£6.85 each. 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. £8-85 each. P. & P. 25p. Sine Wave only

WIDE RANGE WOBBULATOR

5 MHZ to 160 MHZ (Useful harmonics up to 1.5 GHZ) up to 15 MHZ sweep width.
Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10-7 or TV
IF alignment, filters, receivers. Can be used with any general purpose scope. Full
instructions supplied. Connect 6:3V AC and use within minutes of receiving.

All this for only £6.75. P. & P. 25p. (Not cased, not calibrated.)

Output: 1.3kV DC 1.5MA | Output: 1.5kV to 4kV AC D.5MA

TYPE A TYPEB
Input: 12V OC Input: 12V DC
Output: 1.3kV AC 1.5MA
Price £3.45 Price £4.70

TRANSISTOR INVERTORS

TYPE C
Input: 12V to 24V DC

Price £6.35
Postage & Packing 36p

Output: 14kV DC 100 micro amps at 24V.
Progressively reducing for lower input voltages

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW
LOW PRICED SOLID STATE SWITCH.
2 HZ to 8 MHZ. Hook up a 9 volt battery and
connect to your scope and have two traces
for ONLY £6-25. P. & P. 25p.
STILL AVAILABLE
| at£9.75.P. & P. 25p.

TYPE D
Input: 12V to 24V OC

Price £11

our 20 MHZ version

Unless stated — please add £2.00 carriage to all units.

Open 9 am to 6.30 pm any

VALUE ADDED TAX not included in prices—please add 8%
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

day (later by arrangement.)

Y CEHILTMEAD | T

|

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/65916
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ALVE MAIL ORDER CO.

16a Wellfield Rd., London, SW16 2BS

Tel: 01-677 2424 Telex: 946 708.

ECH35 1.50 |[EZ80 0.30 | PEN45DD | UCL83 070 | 6CD6G 1.60| 12BH7 0.60 6060 CVI131 CV3986 EF54 | OD3
VALVE ECH42 0.85 [EZ81 031 0.75| UF41 0375 | 6CH6 150| 30C15 1.00 |NDUSTR|ALVALVES 6061 CV132 Cv3988 EF55 0G3
AZ31 060 | ECHS8! 035 [EZ90 045 | PFL200070 | UF89 050 | 6ESGT 05| 30C17 t00{ IB3GT 5B/255M 705A 6062 Cv133 CV3991 EF8 |024
AZ4l 0.0 | ECH83 050 | GYS501 0.90 | PL36 063 | UL4l 085| 6F23 0.80| 30CI8 080{ 1B24 5B/256M TI5A 6063 Ccvi3s CV3998 EFP60 0Z4A
CBL3I 1.40 | ECH84 050 [Gz30 065 PL38 1.25| ULB4 050| 6J5G 045| 30FS 100] 1BISA 5B/257 15B 6064 CV 136 CV4001 EL91
L33 150 | ECLBO 0.60'6232 0.65| PL81 055  UY4l 055| 6JSGT 055 30FL1 100 1B63A 5C22 723A/B 6065 Cv137 CV4002 EN30 PTI5
Y31 060 |ECL82 042 |GZ34 075|PL82 050| UY85 045 | 6J7GT 045 30FL141.00 | IN2I 5D21 725A 6067 Cv138 CV4003 EN31
DAF9! 040 |[ECL86 055 |H63 080 | PL83 050 | VP4B 125 6GT 0.80 | 30LI5 095 | IN2IB SR4GY 6072 CV140 CV4004 EN32 A2400
DAF9 060 | ECLL800 | HLAIDD |PL8 050 VR75/30 | 6K7GT 035| 30L17 085] IN23B SU4AGB 801 6073 CVi44 C V4005 EN9| A2403
DCC90 1.35 | 350 0.70 | PL500 0.85 055 | 6GK8GT 0.50 | 30P12 1.00 | IN23CR 523 803 6074 CVI60 Cv4006 ESU74 A2404
F91 040 | EF37A 1.20 | HN309 150 | PLS04 085| VRI05/30 | 6P25 250 30P19 095 1X2A 5Z4G 805 6080 CV173 Cv4007 ESU76 A2406
DF96 060 |[EF39 125 | KT6| 53 | PL508 0.90 40 7GT 043 | 30PLI 095} 1X2B 807 6097C CV187 CV4008 ESU77 QA2407
DK91 050 [EF41 0.5 | KT66 ,E,PL509 155 | VR150/30 | 6SG7  0.50 | 30PLI3 1.10 6AF4A 808 6130 Cv188 CV4009 B3/300
DK92 1.00 |[EF55 150 | KT81(7C5) | PL801 1.00 045 | 6SJ7GT 030 | 30PL14 1.10 | 2A3 6AKS 811 6136 CV190 Cv4010 F6057 B3-5-750
DK96 0.75 | EF80 0.35 130| PL802 100 | Y63 125 | 6SLIGT SL6GT0.80 | 2AS15 6AMS 811A 6189 CV220 CV40I1 6060 B4-1100
DL92 050 |EF85 MS|KT88 325 PY32 063 | IRS 050 0.55 | 35W4 060 | 2C26A 6AM6 812A 6197 CV261 Cv4012 F6061 F41
DL94 048 [EF86 050 | KTW61150| PY33 063 | IS5 040 | 6SNIGT 523 0.80 34 6ANS 813 6201 Cv273 Cv4013 F6063 QF45
DL96 055 |[EF89 035 KTW62150 PY81/800 | 1T4 040 | 055 | 3524GT0.70 | 2C39A 6ANS 815 6202 Cv284 Cv4014 FX219 8 V02 6
DM70 070 [EF91 040 | N78 350 050 | 384 050 | 6U4GT 075 | S0CS 070 { 2C43 6ARS 828 6203 CV286 CV4015 FX225 v03-10
DY86/7045 |[EF92 050 | OA2 045| PYS2 045 |3V4 085 | 6USG 150 | 50CD6G 2D21 6AS6 8298 6205 Cv287 Cv4016 FX227 QQV03-20
DY802 047 |EF98 080 OB2 045 PY83 050 | 5R4GY 1.00 | 6V6GT 0.60 120 | 2D21W 6AUSGTA | 830B 6360 Cv315 Cv4017 QQV03-20A
EABCS! EF183 040! OZ4 0:55| PYS00 1.10 | 5U4G 055 | 6X4 045 | 80 075 | 2E26 6AUSGT 860 6442 CV329 Cva4018 G1/371K V04-15
0.38 |EF184 040 | PC86 065 PY801 D55 |5V4G 060 | 6X5GT/G 807  to0| 2131 6AU6 866 6463 Cv337 CV4019 G120/1B V06 40
EAF42 070 |[EH90 060 | PC88 065, SP41  3.00 | 5Y3GT 065 055 | 6080 250 | 2333 6AVSGTA | 866A 6550 Cv342 CV4020 G150/2B QV06-40A
EAF801 |EL33 250 | PC900 055 SP61 085 5Z4G_ 065|786  0.80 | 6146 300 | 2J50 6AWBA 866E 6807 CV345 Cv4022 G180/2M $70/20
075 |EL34 0.70 | PCC84 045 T4l 1.00 [ 6/30L2 080 | 7B7  0.80 v 254 6AXS5GT 872A 6923 Cv3s4 CVv4023 G240/2D $75/20
EBC33 1.00 |EL37 250 | PCC89 055| U25  1.00 [ 6ALS 030 [ 7C5  1.30 | 2AP1 4.0 | 2J56A 6B4G 8&IR 6939 CV359 CV4024 G400/1K QS75/40
EBC41 075 |EL41 00| PCCI89065 U26 085 | 6AQ5 050 | 7C6 100 | 3BPI 450 | 2K25 6BABA 891R CV360 CV4025 GN4 8575/60
EBC81 040 |EL42 1.85 | PCF80 048| UI91 075 | 6AS7G t.00 | 7TH7  0.80 | 3DPIA 4.00 | 2K26 6BK4 7193 Cv371 Cvams GTIC S83/3
EBFS80 040 |EL84 035 PCF86 0.65| U404 075 6AT6 060|787 225 | 3EG1 800 | 2K28 6BK7A 954 7203 CV372 CV4033 GTRI20W $92/10
EBF83 040 |EL91 1.00 | PCF8010.60| USOI 1.t8 | 6AU6 040 (7Y4 080 | 3FP7  2.00 | 2K45 6BLIGTA | 955 7360 CvV378 CV4035 GTRI50MS | QS95/10
EBF89 032 |[EL95 060'| PCF802055 UABCS0 6AV6 050 | 12AC6 080 | 3GP! 500 [ 2X2A 6BN6 956 7586 Cv391 CV4038 GUI8 $105/45
EBL31 200 EL360 160 | PCF2050.90 040 | 6BA6 038 | 12AD6 0.80 | SBP1  5.00 6BR7 957 CV395 CV4039 GU20/21 S150/40
ECC40 1.00 | ELL80 2,00 | PCF806080 | UAF42 0.75 | 6BE6 045 | 12AE6 075 | SCPI 500 | 3A/107A 6BS7 8013 Cv397 V404 GU50 S150/45
ECC81 045 EM80 055 | PCFE081.00| UBC41 060 | 6BH6 0.75 | I2AT6 045 | 88D 1500 | 3A/108A 6BX7GT 1625 8025A Cv428 CV4056 GXUi QS150/80
ECC82 038 |EM81 060 | PCL82 045 UBF80 050 | 6BJ6 075 | 12AT7 045 | CV42921.50 | 3A/108B 6BZ6 CV434 CV4059 KT66 1200
ECC83 038 |[EM84 040 | PCL83 070| UBF89 0.50 | 6BQ7A 0.55 | 12AU6 0.50 | DG7-512.00 3A/1098 6CB6 2050 9001 Cv447 CVv4060 KT67 S1202
ECC85 045 | EYS] 045 | PCL84 0.50| UCC85 0.50 | 6BR7 1.20 | 12AU7 038 | VCR138 3A/11 6CH6 2050w 9002 Cv449 CV4062 KT88 $1203
ECC88 0.50 | EY86 045 | PCL85 0.60| UCH42 080 | 6BW6 1.00 | 12AX7 038 10.00 § 3A/110B 6CL6 2051 9003 CV466 Cv4063 $1205
ECF80 045 | EZ40 060 | PCLR6 0.50| UCHS8I 0.50 | 6BW7 1.00 | 12BA6 050 | VCRI39A 3A/1463 6Cwa 9004 CVv469 CV4064 M8079 U37
ECF82 045 | EZ4] 075 | PDS00 1.50| UCL82 040 | 6C4 040 | 12BE6 0.0 800 [ 3A/167TM DK6 4003A 9005 Cv488 CV4079 M8080 V03-12
gg/SZAOM 6DQ§SB 4%1%5 or H | 9006 gwgé CVa501 mggglz vg4-7
6EA 4242A 4 CV4502 | Qvos-25
TRANSISTORS & ICs [2Nes7 016 3NI4L 081 | SNT4TE 045 | 3B/aim F13 4313C 132014 | Cva93 Cvas503 | M8083 Vo6
706 012 40 40 | SN7480  0.60 | 3874 6H6(metal) | 4328A Cv717 CV4504 MB8091 | Q¥3-125a
AA119 07 | BFI79 033 0C44 020! 2N706A 0.2 | 40361 045 | SN7482 087 | 3328 6K1GT 4687 A1834 Cv808 Cv4507 M8096 Y4-250A
AAZI3 012 | BFIB0  036|0C45 020 [2N1131 02540362 040 SN7483 110 | 329 SUBA §544 A2087 CV1072 CV4508 M8097 Y4-400A
AAZIS 010 | BFI8l  035|OC7l 018 [2N1132 024 | 40430 085 | SN7484 1.00 | 3055 6V6GT 3345 A2134 EviI076 V5060 M8008
ACI107 051 | BF194 010 OC72  028|2N1302 018 [SN7400 016  SN7486 047 | 3533 'A2203 CV1092 CV6004 M8100 R10
ACI126 025 | BFt95 013 | OC76 030 [2N1303 018 | SN7401 0.6 | SN7490 055 | 3¢24/24G 11E3 5642 A2426 Cvi219 CV6008 M8136 | R17
ACI127 025 | BF197 015 | OC77 0.54 | 2N 13 028 | SN7402 0.16 SN7491AN 5 11E13 5644 A2521 CV1343 CV6045 M8137 ima
AC128 015 | BF200 032 {OC8I 029 | 2N1305 022 | SN7403 016 | 100 | 36X100A5 | 124Y7 3651 A%00 CV1aTs Mg140
ACI76 025| BFS61 025 |OC8ID 028 |2N1306 D028 |SN7404 026 SN7492 070 | 3759 12B4A 3670 ACT6 CviiTe DA30 M8141 SI1EI2
AC187 021 | BFS98 025 | OC81Z 045 2NI307 028 | SN7405 022 SN7493 070 | 335 12BY7A 5672 ACTY Cv1477 DA41 M8142 $130
ACI88 020  BFWIO 061 8 027 |2N1308 0.28 | SN7406 042 | SN7494 0.80 | 37160 12E1 5676 Cv1478 DA42 M8144 S130p
ACY2l 022 BFX29 028 |OCI40 114 [2N1309 030  SN7407 042 | SN7495 080 | 33/, 70E 12E14 3687 BIC IE Cv1794 A 100 M8149 STV280/40
ACY39 078 | BFX88 024 |OCI70 030 2NI1613 021 [ SN7408 028 | SN7496 095 | 307//50F V3EI 5696 BS90 CV 1480 DET22 M8157 STV 280/80
ADI20 058 | BFY50 021 |OCI71 030 2NT614 045 (SN7409 028 | SN7497 3.87 | 3¢j/195E 28D7 5702 BS156 Cvi48) M8161 SU4i
ADI49 050 | BFY5] 020 |0C200 054 | 2N2147 078 | SN7410 0.16 | SN74100 189 | 35, 29C1 3718 BTS Cv1482 ESSL M8162 SU42
ADI6] 044 | BFY32 020 OC201 100 2N2I 0.78 | SN7411 025 [ SN74107 045 | 3y/340R 53KU 5719 BT35 Cv1787 EBOCC M8163
AD162 044 | BYI00 027 |0C202 080 |2N2369A 0.06 [ SN7412 030 | SN74110 058 | 3y/390A 758) 5725/ BT45 Cvi832 ESOFC M8167 TDO03-10
AF115  025| BY126 014 | OC203 055 | 2N2646 050 | SN7413 036 | SN74111 086 | 3y/390p 73C1 6AS6W | BT79 Cvi83l 20F M8179 TT15
AF116 025 BYI127 012/ OCP7] 120 | 2N2 020 | SN7416 036 | SN74118 0.90 83A1 5726/ BT83 Cvi83s ESOL M8190 TT21
AF117 024 | BZX6! series | ORP12 D60 | 2N2904A 025 | SN7417 036 | SN74119 168 | , 554 85A1 6ALS €v1994 20T M8196 TTR3IMR
AF186 048 020 | ORP60 055 2905 032 | SN7420  0.16 | SNT4121 050 | 4 5504 85A2 5727/ CIC CVv2i E81CC M8204 | 1240
AF239 044 | BZY88series | TIC44  029| 2N2905A 025 |SN7422 0.25| SN74122 030 | 4 400a 90AG 2D21W | CIK Cv2131 E8IL M8212 |
ASY27 033 0.t0 | TIC226D 150 2 020 | SN7423 037 | SN74123 1.00 | 4p3y 0AV 5749 Evs GV E820C M8214 U7
ASY28 025 | CRS105 035 TIL209 020| 2N2926 0.2 | SN7425 037 | SN74141 080 | 35 90C1 5750 Cvas CVa1ss ES3CC M8223 u19
BAIO2 025 | CRSI-40 050 ZTX107 012|2N3053 018 | SN7427 037 | SN74145 126 | 4633508 | 90CG 5751 CV26 CV2160 E83F M8224 u27
BAIlS  0.10 | CR5305 o040 ZTX108 08| 2N3055 045 | SN7428 040 | SN74150 175 | 4p5q 0CV 3802 Cvas Ev21T9 ESRCC M8225
BCI107 014 | CRS340 065 |ZTX300 013 2N3525 091 | SN7430 0.16 |SN74151 1.00 | 4150 95A1 5814 CV3)| Cv2235 E90CC M8232 VL8631
BCI08 013 | MJE340 047 |ZTX301 014|2N3614 065 | SN7432 037 |SN74154 200 | 4355 100TH 5823 Cvi2 EVi237 E9OL M8237
BC109 014 | MJE370 068 |ZTX302 018| 2N3615 065 | SN7433 037 |SN74155 100 | 43554 150B2 3840 Gvas Cv2238 | E9in M8245 Z300T
BCI113 015 | MJES20 063 [ZTX304 024 2N3702 0.1 | SN7437 037 [ SN74156 1.00 | 4353 15083 5063 CvV53 | Cv2253 E92CC ME 1400 Z759
BCI17 021  MIJE2955 1.27 'ZTX500 013 | 2N3703 012 SN7438 037 |SN74157 085 | ;3504 15061 5965 cvT3 Cv2289 E180CC ME 1401 Z803U
BCI43 030 | MJE30SS 077 ZTX501 0.15| 2N37 014 | SN7440 022 SN74170 282 | 43 50p 150C2 6005/ Cva Cv2520 EA50
BC147 010 | MPF102 040 | ZTX503 016 2N3705 015 SN7441AN SN74174 157 | 4%3508 150C3 6AQS5W | CV8S | Cv2522 EAS2 0A2
BC148 08 | MPF103 036 | ZTX531 025 2N37 0.1t 092 |SN74175 tt0 130C4 6021 CVils CcvaT21 EA76 0A3
BCI69C 015 | MPFI04 035 |ZTX550 0.18| 2N3707 0.13 | SN7442 079 |SN74176 126 | sp/751Mm 250TH | 6057 CVI2t Cv2901 ECC35 0A4G
BCIBL i2 MPTISS BB IN0001 00 IN3NB 000 SN7isi bie | SNmalol 200 | SBAEM |38 e Cviae | Cviszy | ECRRO+ | OB
. X ) N ) 451 0.16 . OB3
BCISL 013 oas ™ 07 INag0 07 ONizio o11|SNT4s3 Lt SNTiloz 200 SB/25aM | 329 6059 Cvik | Cvis29 & EFSO
08 1 040 | IN4 B8 2N3711 011 | SN7454 016 |SN74 !
BCY33 038 OA79 010 IN40O4 08| IN38I9 038 |SN7460 016 SN74194 130 VAI THIS MIONTH'S
BCY34 045 OAS8I 018 | IN400S  0.10| 2N3820 050 | SN7470 036 |SN74195 1.10
A A I B - I e R )
. A 0.08 | IN4007  0.12 | 2N39 0.45 | SN7473 041 120
BCYT 015 OAX2 006 INGO0S 06| N3 020 | SN7474 n4z|§ngg 37} 8% to be added @0SCILLOSCOPE TUBES
65 OCi6  1.00 IN4148 006 2N3905 025 SN7475 0.59 |SN74199 252
BDI2I 180 OC20 200 ISI31 013 2N3906 0.5 to all orders TYPE DG 7-5.VCR 139A,CV 1526
BD!24 085 OC23 1.25 | 18921 0.07 | 2N4058 0.5 Price £8.00p & p 25p
BDI3] 042 OC25 040 {52033 020 | 2N40s9 0.10 - - ’
s R YT ccing
. 5 | IS2100A 0.20 | 2N4061 013 pin 15p
BFI67 025 OC36 060 IS3010 025 2N4062 0.18 8 S
BFI73 028 OCs2 o040 2N6%6 095 | 2N4289 o0 | SOCKETS 16 pin 17p POSTAGE! SPECIAL OFFER
Terms of Business: Mon. To Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. 1 p.m. to 3 p.m. Express postage 10p for one valve; 2p each additional valve.
Express postage: 10p per order for transistors. All orders over £5 post free. (Full valve availability list on request, S.A.E.) Prices correct when going to press.
In stock:
Mullard CCTV Camera, P.E, CCTV Camera,
P.W. Tele-Tennis, Crofton UHF Modulator,
Crofton VHF Modulator,
Electronic Dic (Ready Assembled) in attractive case,
Latest transistorised Telephone Amplifier . . £1 6‘ 1 5 P.W. Electronic Organ Kit.
is completely automatic with detachable This NEW. versatile De Luxe 4—
plug-in speaker. Placing the receiver on Station Transistorised . Intercom Further kits will be added to the range. Kits are complete, down to the last nut, including
to the cradle activates a switch for (1 Master and 3 Subs) for desk or attractively finished ready drilled, painted and silk screened panels. A FREE get you
immediate two-way conversation with- | wall mounting can solve your com- going technical Back up service is available.
out holding the hand-set. Many people munication g(f)%tgemcs ”'/nSI':/’I‘,“V- E;fec- A P.C.B. service is available _for any published design at competitive prices.
can listen at a time. Increase efficiency tive range . Call/talk/listen from i X .
h " As well as holding large stocks of electronic components we are also importng a range
o affice: sh_'op. w(_)rkshop. Perfect f(?r Mgster to Subs anthlil;)s |t|o Mqtstglr. of competitive products such as Stereo Headphones, Telephone Desk Amplifiers, Stereo
conference” calls: leaves the user's With selector switch. eally suitable 8-track Head Cleaner and Demagnetizers, Mini Drills, efc.
hands free to make notes. consult files, for office, shop. home or surgery. i ' . )
No long waiting. On/Off switch, volume Adaptable for Mains. Complete with Full list send 12ip stamp on large envelope. Alternatively, call in for a demonstration
control. Model with tape-recording | three 66ft. connecting wires and of any kit.
facility £12.95. P. & P. 65p. C.W.0. accessories. On/Off  switch volume A
10-day price retund guarantee. control. P. & P. 65p. CROFTON ELECTRONICS
WEST LONDON DIRECT SUPPLIES (W/W) 124 Colne Road, Twickenham, Middlesex TW2 6QS —
169 Kensington H|gh Street, London WwW._8 Tele: 01-898 1569 Telex: 934642 Cadanac LDN
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red. white
New 15p

Available in  black
veliow. blue and green.
each. Post Paid

SIEMENS PLESSEY, etc.
MINIATURE RELAYS

2 g 4 t 2 3 4

52 4-8 2c/o  70p* 700 16-24 4 M2B 60p*
58 59 6co 80p 700 16-24 4c/o 80p*
185 8-12 6M 60p* 1250 18-36 2c/o  60p*
230 918 2¢/o  70p* 2500 36-45 6M  60p*
430 15-244c/o  80p* 2500 3143 2 c/oHO 60p*
700 12-242c/o  60p* 9000 40-70 2¢/o 60p*
15k 85-1106 M  60p

(1) Coil ohms; (2) Working d.c. volts; (3) Contacts: (4
Price HD=Heavy Duty. All Post Paid. ("including Base;

OPEN TYPE RELAYS
6 VOLT D.C. 1 make con. 35p. Post 15p.
9 VOLT D.C. RELAY

3 ¢/o 5 amp contacts. 70 ohm coil 75p. Post 15p.
;2 VOLT D.C. RELAY

¢/o 5 amp contacts. 120 ohm coil 75p. Post 15p.

24 VOLT D.C. 3 ¢/o 600 ohm coil 75p. Post 15p.
2 HD ¢/o 700 ohm coil 75p. Post 15p.
4 c/o 300 ohm coil 85p. Post | 5p.

ENCLOSED TYPE RELAYS
24 VOLT D.C. M .f.g. ITT 3 h.d. c/o contacts 55p.

Post 16p. Base 15p extra.

55 VOLTA.C

3 heavy duty /o contacts. Price 55p. Post 15p. Base 15p.
100 VOLT A.C.

2 c/o sealed type, octal base 7Sp. Post 15p. Base 15p.

240 VOLT A.C. RELAY
240V. A.C. heavy duty 3 c/o contacts.
Price 78p. Post 15p. Octal base 15p extra.

220/240 VOLT AC RELAY
3 c/o 5 amp cont. Sealed M.f.g. ISKRA. £1.25. Post 15p.
Base 15p extra

ARROW 230/240\’ AC 2¢i0 15 amp contacts.

Amp connectors. £1.00. Post | 5p.
110 VOLT A.C. 2¢/o. 20 amp. £1.25. Post 15p.
CLARE-ELLIOT TY?e RP 7641 G8

Miniature relay. 675 ohm coil. 44 voit D.C. 2 c/o. 70p. P.P.
MANY OTHERS FROM STOCK, PHONE FOR OETAILS

BLOWER UNIT

200-240 Voit A.C. BLOWER UNIT
Precision German built. Dynamically
balanced, quiet, continuously rated,
reversible motor. Consumption 60mA.
Size 120mm. dla. x 60mm. deep.

Price £4-00. Post 30p.

PRECISION CENTRIFUGAL
BLOWER

Mfg. Airflow Developments Ltd.. continuousty
rated. smooth running, 230/240v A.C. motor.
80 c.f.m. £6.50. Post 50p.

SUB-MINIATURE REE;Q RELAY %—JJTVOI.T oc.

1 _make, size 11" X -
STANDING VALUE ONLY £1.00 for six. g4
£1.50 for ten. Post 15p. {Min. order 1
six). Ny

VERY SPECIAL OFFER

Micro Switch. 5 amp. c/o contacts
NEW. 20 for £2.00. Post 1Op. (Min
order 20.) Ditto. Press to break. 20 for
£1.50. Post 10p.

y

2R

‘HONEYWELL' PUSH BUTTON, PANE
MOUNTING MICRO SWITCH
Each bank comprises of a change-over
rated at 10 amps 240 volt A.C. Black
knob 1 in. dia. Fixing hole } in. Prices:
1-bank 30p. 3-bank 50p. {lllustrated} inc.
P. & P. Special quotes for quantities.

COIN MECHANISM (Ex-London Transport)

Unit containing. selector mechanism for 1p. 2p & 5p coins.
Micro switches. relar‘s. solenoid-operated hopper. 24 volt D.C.
Precision built to high standard. Incredible VALUE at only
£2.50. Post 70p

230-250 VOLT A.C. SOLENOID
Similar in appearance  to illustration.
Approximately 13 |b. pull. Size of feet 1§” X
13%". Price £1-00 Post 15p.

24 VOLT DC SOLENOIDS

UNIT containing: 1 heavy duty solenoid approx. 25 ib. pull
at 1in. travel. 2 solenoias of approx. 11b. puli at § in. travel.
6 solenoids of approx. 4 oz. pull at } in. travel. Plus 124V D.C.
1 heavy duty 1 make relay. Price: £2.50. Post 75p. ABSOLUTE
BARGAIN.

600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers. Will
control up to 600 watts of all lighting except fluor-
escent at mains voltage. Complete with simpie
instructions. £2-75. Post 25p.

2000 WATT POWER CONTROL

For Power tools. Heating. Lighiing etc. incorporating 13 amp.
outlet and mains lead. -00 Post 27p.

METERS NEW! 23in. FLUSH ROUND
available as D.C. Amps 1. 5. 10, 15 or A.C. Amps
1.5.10. 15.°20. Both types £2.50. Post 20p.

SERVICE TRADING CO

VOLTMETER 0-300V. A.C_ £2.50. Post 20p

ALL MAIL ORDERS, ALSO CALLERS AT:

CHISWICK,
LONDON, W4 58B. Phone: 01-395 1560
Closed Saturdays.

57 BRIDGMAN ROAD,

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230v. A.C. 50/60
OUTPUT VARIABLE 0/260 v. A.C.
BRAND NEW. All types.

Carriage extra

<

200W{(1Amp} .......... £10.00

05 KVA (Max. 21 Amp) ...£11.50

1KVA(Max.5 Amp) ...... £16.50

2 KVA (Max. 10 Amp} .. £30.00

3 KVA (Max. 15 Amp) .£33.00

4 KVA (Max. 20 Amp} ....£72.50

; (Max.37-5 Amp} ..£102.50
1 Amp OPEN TYPE

(Panel Mounting) ...... £10.00

300 VA ISOLATING TRANSFORMER
115/230-230/230 volts. Screened. Primary two separate 0-115
volts for 115 or 230 volts. Secondary two 115 volts at 150 VA
each for 115 or 230 voits output. Can be used in series or parallet
connections. Fully tropicalised. Length 13.5 cm. Width 11 cm.
Height 1356 cm. Weight 15 tb. SPECIAL OFFER PRICE Only
£5.00. Carr. 80p

LT TRANSFORMERS
0,6, 12 volt @ 10 amp.

0.10.17. 18 volt @ 10 amp.

0.6. 12 volt @ 20 amp.

0.12, 24 volt@ 10amp.
0.4.6.24.32 volt @ 12 amp.
0.6,12.17,18, 20 volt @ 20 amp.
Other types to order at short notice-

AUTO TRANSFORMERS

Step up step down 0. 115/200/220/240 vols.

At 75 watt £2.64 Post 40p. 150 watt £3.50 Post 50p. 300 watt
£6.20 Post 60p. 500 watt £9.20 Post 75p. 1000 watt £12.00
Post 30p

20 r.p.m. GEARED MOTOR
230/240 volt 20 r.p.m. motor. £1.00 Post 15p.

9/12 vOLT DC GOVERNED
REVERSIBLE MOTOR

Machine-cut gear train. giving final speed of
2 r.p.m.. with cam driving 3 sub-miniature
micro-switches (removable}. Spindle 12mm
long. 6mm dia. Built to PO spec., in heavy
metal hinged case. £3.75 Post 40p.

BODINE TYPE N.C.1.
GEARED MOTOR

{Type 1} 71 rp.m. torque 10 Ib. in.
Reversible 1/70th h.p. cycle -38 amp.
{Type 2} 28 r.p.m. torque 20 Ib. in.
Reversible !/Bgth h.p. 50 cycle -28 amp. The above two

precision made- U.S.A. motors are offered in ‘as new’

condition. Input voltage of motor 115v A.C. Supplied com-

plete with transtarmer for 230/240v A.C. input.

Price, either type £6.25 Post 65p. or less transformer £3.75
Post 50p.

These motors are ideal for rotating aerials. drawing curtains,

display stands. vending machines. etc, etc.

£5.60 Post 70p.
£7.90 Post 70p.
£9.00 Post 70p.
£9.20 Post 70p.
£9.90 Post 70p
£10.40 Post 70p.
Phone your enquiries.
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STROBE!STHBBE!STBDBE!*

: FOUR EASY TO BUILD KITS USING XENON WHITE

% LIGHT FLASH TUBES, SOLID STATE TIMING +
TRIGGERING CIRCUITS, PROVISION FOR_EX- 4

: TERNAL TRIGGERING. 230-250v. A.C. OPERATION. X

* RANGE OF 4 STROBE KITS FROM STOoCK. ¥
* PRICES FROM  £6.30-£22.00. SAE FOR

%* DETAILS.
***************************:

*
* COLOUR WHEEL PROJECTOR x
: Complete with oil filled

colour wheel. 100 wate lamp.
% 200/240V AC. Features ex-
* tremely efficient optical
¥ system. £20.50. Post 80p.

* | R.P.M. MOTOR and
* COLOUR WHEEL g

200/240 volt A.C. 1 rpm. motor, and wheel £56.60.
*  Post 40p. (Motor not available separately.)

: Extra colour effect wheels from stock. SAE for details.

v o e F ok e e ok v sk ek ke ke e ok sk ok vk ok ke ok ok K
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BIG BLACK LIGHT ) X
400 Wart. Mercury vapour ultra violet lamp ho
Extremely compact and powerful source of wu.v.

Innumerablte  industrial  applications also  ideal for x

stage. disptay. discos etc. P.F. ballast is essential
witg these bulbs. Price of matched ballast and buib ¥
£18.00. Post £1. Spare bulb £8.00. Post 40p. *
8883238223288 322222 T2 T T LR
BLACK LIGHT FLUORESCENT U.V. TUBES x
2ft. 20 watt £4.25. Post 40p. (For use in stan bi-pin ¥
fittings.} MINI 12in. 8 watt £1.60. Post 25p. 9in. 6 %
watt £1.30. Post 25p. Complete ballast unit and holders &
for either 9" or 12" tube. £1p.70. Post 25p. (Sin. X 12in. &
measures approx.}

*
Kk ko k Ak k kA Ak kk ok kkhkkhkhkkkh &
U.D.1. SINGLE CHANNEL. 750 watt }
MANUAL/AUTO DIMMER

750W Solid State Fader, with three functions. Manual
fade: Auto fade-up: Auto fade-down. Automatic
cycling up and down. Functions selected with ‘three
position” rocker switch. Two ranges of cycling for
‘Flashing’ or ‘Stow blending’. Ready built module 6” X 3"
glass fibre board incorporating 10 amp TRIAC. Two or
more modules for top quality colour blending and
flashing effects. PRICE £15.00. Post 45p.

(32233228232 82588 203t 32sRdds S FY

50 in 1 ELECTRONIC PROJECT KIT
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£ 2 888 88 2 & 4

BENDIX MAGNETIC CLUTCH
A superb exampie of Electro-mechanics|
The main body is in two sections. The coil

section is fixed and has a §in. sleeve. The

drive section rotating on the outer peri o~

meters. The uniting plate has §in. iD

bearing concentric with main section and . 6)
18-tooth cog wheel. When energized i
transmission is extremely powerful. 24V

d.c. at 240 MA. OUR PRICE JUST £2.50. Post 30p.

RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy duty
brush assembly, continuously rated.

25 WATT 10. 25. 100. 150, 250, 500. 1k. 1-5k. 2.5k ohm,
£1.70 Post 15p. 50 WATT 1, 5, 10, 25, 50. 100. 500. 1k
ohm £2.10. Post 20p. 100 WATT 1/10/25/50/100/250/]
500/1k/1-5k/2-5k/Ek ohm £3.30. Post 25p.

Black SilverSkirted knob calibrated in Nos. 1-9. 1}
in. dia brass bush. ldeal for above Rheostats, 22p ea.

TRIAC
Raytheon Tag symmetrical Triac. Type TAG. 250/500V.
10 amp. 500 p.iv. Glass passivated plastic triac. Swiss

precision product for long-term reliability. £1.00 Post 10p.
tricl. data and &pplication sheet. Suitable Diac. 18p.

INSULATION TESTERS (NEW)
Test to LE.E. Spec. Rugged metal con-
struction, suitable for bench or field
wrk, constant speed clutch. Size L. 8 in.,
W.4in., H. 6 in., weight 6 Ib.

$00 VOLTS. 500 megohms £30.00.
Post 80p.

All prices
are subject to

8% VAT.
{8p in the £)

To all orders add 8% VAT te total
value of goods including carriage/
packaging.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

www americanradiohistorv com

50 easy to build Projects. No soldering no special tools
required. The Kit includes Speaker, meter. Relay. Transformer.
leaflet. Some examples of the 50 possible Projects are: Sound
level Meter. 2 Transistor Radio. Amplifier etc. etc. Price £7.75
‘GENTS’ 6” ALARM BELL

200/250 volt AC/DC. Brand New. Price:

‘STC' 6” RED ALARM BELL -

Brand New. Price: £4.00 Post 50p. 24/48V DC.

50 cycle SINGLE PHASE

GEARED MOTOR

with  mounting feet. Brand New.

£14.00. Post £1.00. (Total price incl.

plus a host of other components and a 56-page instruction
Post 50p. {price including VAT & Post £8.91.)
£5-00 Post 60p. (lilustrated) ‘
g

' 0

FRACMO'240VOLTA.C.
33 r.p.m. 30 Ib. ins. Reversible, fitted
VAT £16.20.)

REVERSIBLE MOTOR

A.E.l. 1/10th h.p. reversible motor. 100/
120V A.C.. 50/60 cycle. 1400/1680 r.p.m.
Flange fixing. Dia. 4”. length 6}”. shaft
1" X &". Price £2.50 Post 50p. Brand
new. Suitable 110/240V 150 watt Auto
Transformer. £3.50 Post 50p. (Post for
both items together 75p.}

ROTARY VACUUM AIR
COMPRESSOR AND PUMP

Carbon vane, oil-less. 100/115V A.C.. 1/12
h.p. motor, 50/60 cycle. 2875/3450 r.p.m.
20" vacuum. 1.25 c.f.m.. 10 p.s.i. {approx
figures). New unused surplus stock, with elect.
connection data. Fraction of maker's price.
£12.00 Post 50p. Suitable transformer as
above.

240 VA.C.SOLENOID OPERATED
FLUID VALVE

Rated 1 p.s.i. will handle up to 7 p.s.i. Forged
brass body. stainless steel core and spring. § in.
b.s. inlet/outlet. Precison made. British mfg.
PHI(E.E: £2-00. Post 25p. NEW original packing.

A.C. MAINS ;
TIMER UNIT .

;i
Based on an electric clock. with 25 amp. [ise
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. to 6
hrs. then switch off. An additional 60 min. audible timer is also
incorporated. ldeal for Tape Recorders. Lights. Electric Blankets.
etc. Attractive satin copper finish. Size 135 mm. X 130 mm X
60 mm. Price £2.00, Post 40p. {Total inc. VAT & Post £2.59.)

PROGRAMME TIMERS
230/240 VoIt A.C. 15 RPM Motors.
Each cam operates a cfo micro
switch. Ildeal for lighting eftects,
animated displays etc. Ex equip-
ment tested. similar to illustration.
2 cam mode! £2.00 post 35p
4 cam model £2.50 post 35p
8 cam mode! £4.75 post 40p
8 cam model, each cam fully adjustable. 6 rp.m. M.fg. by
Magnetic Devices. £7.50. Post 35p.

PERSONAL CALLERS' ONLY

9 LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ.
Tel.: 01-437 0576
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MAINS TRANSFORMERS
All standard to 230-250 volt primaries

HONEYWELL PROGRAMMER

thus

insurance. Don’t miss this Yeirific bargain.

SWITCH TRIGGER MATS

pressure. For burglar alarms. shop doors. etc.

24in X 18in £1.90

13inX 10in£1.50

MULLARD UNILEX STEREO SYSTEM

is no doubt that it is a good system. we
believe that for the money it is without comparison.
We demonstrate gladly at our Tamworth Road depot.
Prices of the individual items for this:
Ref. EP.9000 £1.75
Ref. EP.9000 £1.75
1 Unilex Pre-Amp Ref. EP.9001 £2.00
1 Unilex Power Unit Ref. EP.9002 £2.50
1 Control panel kit with spun aluminium-faced

£3.80

1 Unilex Amplifier
1 Unilex Amplifier

Or the complete outfit—£ 11.50 post paid.

This is a drum type timing device. the drum being calibrated
in equal divisions for switch setting purposes with trips which
are infinitely adjustable for position. They are also arranged to
allow 2 operations per switch per rotation. There are 15
changeover micro switches each of 10 amp type operated by
15 circuits may be changed per revolution.
Drive motor is mains operated 5 revs. per min. Some of the
many uses of this timer are Machinery control. Boiler firing, <

Dispensing and Vending machines. Display lighting animated and signs. Signalling. etc.
Price from makers probably over £20 each. Special snip price £8.50 plus 25p post and

So ‘thin is undetectable under carpet but will switch on with slightest

| NEW ITEMS THIS MONTH

AC mains operated relsy with single changeover 10 amp
contacts, open type single screw ?ixinu through the base
50p each.

Battery condition testers. This 1s another item which has
been out of stock temporarify but we are pleasad to say. in
stock again. Price now £3.50.

AM/FM tuning condenser as fitted to many Japanese and
Hong Kong portables. this has two main tuning sections and
four trimmers, approx. size 17 X 17 X 17, 60peach.

Battery charger kit comprising 2 amp transformer, 2 amp
{ull wave rectifier and 2 amgp meter suitable for charging
6v or 12v. Special bargain price £1.50 the kit .+ 30p post
MacDonaid record suto-changer with cueing arm and ceramic
stereo cartridge. This is 8 vary superior auto-changes and one
we can thoroughly recommend. limited quantity. specia
rice £7.35 + £1 post and insurance. Plinth and cover
the plinth has to be modified very slightly) available. price
£4.95 + £1 post, or if you buy both together you can getd
discoustt of £1.

Instrument case measures 18” X
12 x 127 This is a very welk
made case built on an angled
framework. has rounded comers
and edges. Into this framewark
fit the B panels. AH panels
are  louvred  for  ventilation.
side panels are also fitted with
handles, the bottom panel has 4
rubber feet These instrument cases would probably cost
around £15 sach. We have approx 10D, not new but in

7 NUMICATOR TUBES

s For digital instruments, counters, timers.
clocks, etc. Hi-vac XN.3. Price 99p each.
10 for £9,

olL PUMP
Driven by Redmond Motor of approx. 1/20th horse power.
pump originally intended for oil-fired boilers etc. with
normal inlet and outlet pipes and unions, £2.15 plus 30p
post and insurance.

LIGHT DIMMER KIT

For dimming up to 250w without heat sink or 750w

1v 1 amp (special} 5
2.4v 5 amp 85
6.3v 2 amp 1.00
6.3v 3 amp 1.50
9v 1amp 95 the trips.
9v 3.5 amp 1.95
12v 2 amp 1.50
12v 1 amp 1.00
6.5v-0-6.5v J amp 1.35
8v 1 amp 1.25
20v # amp 1.00
24v amp 1.50
24v 3 am 3.50
12-0-12v 50m 1.20
v 50mA 1.20
80-8v amp 1.25
18-0-18v amp 3.50
v 1} amp 1.95
50v 2 amp & 6.3v 1 amp 5.50 There
60v 5 amp & bv 7.50
27v 8 amp 4.50
Ov 37 amp 22.00
80v tapped 75v & 70v 4 amp 5.50
230v—60mA & 6.3v 1.5 amp 1.75
275—0-275v at 90mA & 6.4v 3 amp 2.25
Charger Transformers
6v and 12v 2 amp 1.25
6vand 12v 3amp 2.25 knobs
6vand 12v 5 amp 3.50
ZHT Transformer 5Kv at 23mA (intermittent) 5.50

Pair of 15 ohm speakers made by Goodmans are aiso available if required. price £3.30 the
pair. No extra postage if ordered with the above, otherwise add 25p.

STEREO RADIO CABINET

Long. Low and Modern. Teak veneered with slidin:
front and tapered
Size approx. 4ft 2in X
over £20.00 to make. Our Price £8.10 each.
Plus £1 per 100 miles carriage.

HORSTMANN 24-HOUR TIME SWITCH
With 6 position programmer. When fitted to hot water systems this

Central Heating
Off

legs. Speaker spaces each end.

13in X 15in. Probably cost

very good condition and offer them at £3 each.

Laboratory volt metsr, BS1. This is the conventional squars
case, size 77 X 77 X 3" with a leather carrying handle
and rubber feet for horizontal and vertical standing. The meter
is intended for horizontal use on the bench and has a mirrored
scale. Mefty terminais aiong the top select the 3 ranges
0-150v. 0-300v and 0-800v DC. Price £6 + £1 post and
insusance,

Laboratory amp meter, companion instrument to the above
but to read 0-20 amps 50 cycles. £5 + £1 post and
insurance

Soil heating transformer. 4v. 5v or 6v output. very heawy
duty secondary rated at 250 amps, price £20 + camiage £2
first 100 _miles then £1 per 100 milas extra.

7 watt storeo/mono amplifier with usual switching and con-
trols, in attractive teak style case. £9.

with heat sink. This comprises quadrac variable controt coLid g:gg::::ﬁ: EpElae: Hot Water
potentiometer, condenser. resistors, tag strip for mounting 0 Off

and data. Price £1.50. 1 Twice Daily
RELAY BARGAIN 2 All Day.
Type 600 relay. 2 changeover one open and one closed % TWA'CIEDZa'IV
contact. Twin 500 ohm coils make this suitable for 5 Cominuo}:slv

off
Twice Daily
All Day

Continuousiy

off 3 core lead, long. ribhed. virtually non-kinkable
23/36 conductors. so DK for 8 amps. Price 10p each.

0-1 mA meter 24" square. flush mounting. English make
ex equipment but perfect £1.75.

0-100 microamp meter, as the above, but £2.25.

closing off DC 6v. DC 12v. DC 24v or AC mains using
resistor and rectifier. 33p each.

AM/FM TUNER

Unit made by the American GEC company, 8 transistor.
all-wired ready to work. Complete with tuner condenser,
needs only scale and pointer. Tunes AM range 540 to
1620 KHz. FM range 88 to 108 MHz. Switches for on-off
and AFC. Output for MXP or direct. Special snip price £5
plus 30p post. Three or more post free.

7 WATT STEREO AMPLIFIER

Suitable. of course. to programme other than central heating and hot water. for instance,

programme upstairs and downstairs electric heating or heatin: r

and radio In fact. there is no limit to the versatility of this Proqrammer. Mains operated.
g Size 3in X 3in X 2in deep. Price £4.35 as illustrated but less case.

TAPE DECK

insurance.

In metal case with carrying handle. heavy fly wheel and capstan drive.
Tape speed 3%. Mains operated on metal platform with tape head and
guide. Not new but in good order. Price £1.95 plus £1 post and

and cooling .or taped music

Again by the American GEC company. This has exception-
ally good tone quality. |s complete with pre-amp and

TERMS. ADD 8% V.A.T. Send postage where quoted—other items. post free if order for
these items is £6. otherwise add 30p.

treble base. volume and balance controls. Also has mains
smoothing circuit and rectifiers so requires only mains
transformer. Output for 15 ohm speakers. tnputs for tuner.
pick-up, mike. etc.

Special snip price £6 plus 30p post. Three or more
post free.

J. BULL (ELECTRICAL) LTD.
{Dept. W.W.)
102/3, TAMWORTH ROAD, CROYPON CRO 1XX

Solenoid 4-6v, size appi
coils give excellent pull. Mounted in trame but easily remov-
able from this frame, fitted with lever giving approx. 0.4” push
or pull. Price 30p each.

Cold cathode wbe Swiss made “Elasta” type No. ER 12A
We have no technical information on this tube and if amy
reader has this we will be obliged for any information. Price
of the tubes 30p each.  Push a

rx 17 X 17 X 04" thick, twin

switch. doubie pole change
over contacts rated at 10 amps
— 250 volts made by the American
Honeyweli Co. A very reliable
and robust switch with plenty of
—— applications. Oblong plastic
body, snap_fitting iate a hole
size 13" X }”. Dffered at only

a fraction of its proper price, namely 20p each.

Ditte but single poie chengeover, fits into a hole size 17 X }".
Price 16p each
(Note: the two switches above do not requite 8 knob as they
have a polished and tapered plungsr.)

Ditto, but dished knob. 1Dp extra with knob.

OMMSorns
(ELECTRONICS) LTD.
9 & 10 CHAPEL ST., LONDON, N.W.I

01-723 7851 01-262 5125
ADJACENT TO EDGWARE ROAD MET. LINE STATION

PARMEKO OIL FILLED POTTED
H.T. TRANSFORMERS

No. 1, Pri. 115-220-230v. Sec. 400-0-400v.
400 M/A. £5-75. Carr. £1. No. 2, Pri.
115-220-230v. Sec. 350- .

6.3v. 6A., 5v. 3A. £
No. 3, Pri. 115-220-230v. Sec. 330-0-330v.
200 M/A. 6-3v. 6A., 5v. 3A. £4-00. Carr.
75p. No. 4, Pri. 200-220-240v. Sec.
250-0-250v. 320 M/A. 6:3v. 10A. £4-50.
Carr. £1-00. No. 5, Pri. 115-220-240v.
Sec. 1875v. 60 M/A. and 500v. 31 M/A.
£4-95. Carr. £1-00.

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 15a Twice and 25-0-25v. mja
three times. C. core type. Table top
connections £10.00, carr- £1.00.

PLEASE ADD 8% VAT TO
ALL ORDERS INC. CARR.

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 £850 60p
1D 25-33-40-50v 3 £7-50 60p
2A 4-16-24-32v 12 £10-00 75p
2B 4-16-24-32v £8:00 60p
2C 4-16-24-32v 4 £4-95 45p
2D 4-16-24-32v 2 £3-50 40p
3A 24-30-36v 10 £9:00 60p
3B 24-30-36v 5 £7-50 P
3C 24-30-36v 2 £3-50 40p
4A 12-20-24v 20 £12:00 5p
4B 12-20-24v 10 £7-50 60p
4C 12-20-24v 5 £4:95 40p
SA 3-12-18v 20 £10-00 60p
5B 3-12-18v 10 N£6-95 60p
5C 3-12-18v 5 £4-50 40p
B6A 48-56-60v 2 £4-50 40p
6B 48-56-60v 1 £3:50 40p
TA 6-12v 20 £7-90 60p
B 6-12v 10 £4-50 40p
7C 6-12v 5 £3:50 40p
8A 17-32v 8 £8:00 60p
9A 12-24v il £2:50 30p
10A 9-15v 2 £2:50 30p
1A 8-0-8v 2 £2:50 30p

PLEASE ADD 8% V.A.T.

KT TRANSFORMERS BY

A

No. 1, Pri. 110-210-230-250v. b
200 M{A. and 6-3v. TA. Potted type,
£3-00. Carr. 50p. No. 2, Pri. 110-220-240v.
Sec. 250v. 80 M/A. 15v.{2A., 6:3v. 4-5A.
Open type table top connections. £2:25.
Carr. 35p. No. 3, Pri. 220-240v, Sec.
250-0-250v. 75 MJA., 6:3v. 3A. £1-75.
Carr. 35p. No. 4, Pri. 110-220-240v.
Sec. 70v. 1A. and 30v. 1A. Separate
windings, potted tyoe. £3'75. Carr.
50p. No. 6, Pri. 220-240v. Sec. 140v. 195v.
6:3v. CT 1-25A. and 50v. 1A. £3-50
Carr. 50p. No. 7, Pri. 220-230-240v. Sec.
1750v. 5 M/A. 400-100-0-100-400v. 120
M{A. 6:3v. 8A. 4v. 1A. 4v. 2A. Fully
shrouded terminal block connections.
£6-50. Carr. £1. No. 8, Pri, 230v. Sec.

A. ''C'" Core type.
£20-0. P.P. 35p. No. 9, Prl, 220-240v.
Sec. 250-0-250v. 50 M/A, 6:3v. 1A, 6{3v.
0-6A, 5.3v. O/7A, 'C" core type. £2/25
P.P. 35p.

GEC L.T. TRANSFORMERS
Pri. 220-240v. Sec. tapped. 51-61-65-67-
69v. 10A. Unshrouded terminal block
connections. £8/75. Carr.
220-240v. Sec. tapped 58-83-69-74v.
3A. £3/75. Carr. 75p.

£1/25. Pri. -

GARDNERS HEAVY DUTY

TRANSFORMER
Pri. 240v. Sec. 50v. 20A. Very conser-
vatively rated, unshrouded terminal

block connections size 9x8x8 inches.
£17-50. Carr. £2-00. Hoden, Pri. 110-
220-230-240v. Sec. tapped 27-30-33v.
10A. £7-50. Carr. £1.

H.T. SMOOTHING CHOKES
GARDNER 'C' core types. 10H 250
M/A £2:00, post. 40p. 20H 180 M/A
£2-00, post. 40p. 12H 100 M/A 85p, post.
25p. 50H 25 M/A 85p, post. 25p. PAR-
MEKO Potted types, 10H 180 M{A £2-00,
post. 40p. 5:2H 350 MJA £2-50, post.
50p. 10H 300 M/A £2:50, post 50p. 5H
100 M/A 75p, post. 25p. 15H 75 MJA
75p, post 25p. 50H 25 M/A 75p, 25p.

GENTS ALARM BELLS
6 volt DC 6 inch dia. Gong. Overall
size 43x6x6 Inches. £3-50, P.P. 50p.

HOWELLS 'C' CORE

TRANSFORMERS
Prl. 200-220-240v. Sec. 18-0-18v. 12:5A.
Very conservatively rated, table top
connections. £10-00. Carr. £2. Prl. 230v.
Sec. 1:25-0-1-25v. 10A. £2:00. P.P. 35p.
Siemens, Pri. 115-220-240v. Sec. 18v.
2A. twice. Unshrouded terminal block
connections. £3-00. P.P. 35p.

MOTOR_ START CAPACITORS
TUBULAR TYPES

4 MFD 250v AC. 26 MFD 500v DC.
2:5 MFD 360v AC. 2-2 MFD 250v AC.
Ali at 50p, P.P. 10p. Eire Miniature
2-2 MFD 400v Size 11 X1 X { inches. 25p
post paid, TCC 8 MFD 800v DC WKG
electroiytics 75p, P.P. 15p.

PARMEKO L.T. TRANSFORMERS
Open types. Pri. 110-220-240v. Sec. 30v
55 amps and 12v. 2-2 amps. Table top
connections. £4.95, P.P. 75p. Pri. 240v.
Sec. 26v. 10 amps and 12v. 0-1 amps.
Table top connections. £5-50, P.P. 75p.
Potted types. Pri. 115-230v. Sec. 24-30-
32v 2 amps. £2-75, P.P. 35p. Pri. 22

HMEAVY DUTY UNSHROUDED TYPES 9 INCH FLYING
{LEADS ALL PRIMARIES 240v.

Type No. Sec. Volt Tap. Amps. Price Carr.
1 24-30-36 .. e e .. 20 £1575 £1-25
2 12-20-24 .. b0 £e .. 30 £15-75 £1-25
3 3-12-18 28 aa .. 30 £1575 £1-25
4 6-12 i L5 v a .. 50 £15-75 £1-25

240v. Sec. 50v. 04 amps. £1-50, P.P.
35p. Pri. 115-220-230v. Sec. 6:6v. 6A.

can be obtained from this transformer:

Sv. BA., 6:6v. 12A.. 5v. 6A., 11-6v. 6A..
18-2v. 6A. Potted type: £4-95. Carr. 75p.
Pri. 220-240v. Sec. 24-0-24v. 470 M/A.,
150v. 15 MJA., 4'5v. 1A. Potted type

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.

£2-00. P.P. 35p.

GRESHAM
E.H.T. TRANSFORMERS
Pri. 240v. Sec. 2300 M/A. 6:3v. 1-5A.
Table top connections. Size. 5 X35 X
1 ins. £3-00. Carr. 50p.

ITT LEVER SWITCHES
Type 601 AAO 72-42 4 CO contacts,
overall size 11X2X} Ins. White lever
gold flash contacts, 60p. Three for
£1-50, post paid.

twice, and 5v. 6A. The followlng outputs.

L.T. SMOOTHING CHOKES
By famous makers. ‘C’ Core types.
10 M/H. 25A. £8-75. Carr. £1-00. 140
M/H, 5A. £3-00. P.P. 75p. Potted types,
100 M/H. 2A. £3-00. Carr. 60p. 130 M/H.
1-15A. £1-25. P.P. 35p. Unshrouded
types, terminal block connections.
150 M/H. 3A, £3-00. P.P. 60p. 4-8 M{H.
10A. £3:00. P.P. 60p. Swingling types.
C core. 7-5 M/H 6A-75 M/H 0-5A £3-75,
P.P. 50p. 10 M/H 4A-100 M/H 0-5A
open type £2'50, P.P. 25p. 50 M/H
5A-100 M/H 0-5A C core £2-25, P.P. 35p.

PLESSEY _MINIATURE MICRO
SWITCHES
Type LIC 7134. One CO one break.

Gold flash contacts. Size $X3X: in.
Three for 50p, post paid.

AEl AC 240V CONTACTORS
Type LS6-L11-02. 2 make, 2 break
contacts, 20 amps. £1-25, P.P. 20p.
Type LS6-L11-01,.3 make, 1 break
contracts, £1-25 P.P.20p.

GARDNERS C CORE

L.T. TRANSFORMERS
Table top connections. Primaries 200-
220-240v. No. 1 Size 2-65-0-2-65v. 42

STEP DOWN 240/110v AUTO TRANSFORMERS

3000 watts. Built into steel case with two American 2 pin grounded
socket outlets. Carry handle. 6 {t. mains lead. £29-50, carr. £2.
Without case and fittings £22-00, carr. £1-50.

Other Types Available. 80-1500 watts, fully shrouded. with
American socket outiet and 6 ft. mains lead. Let us know your
requirements. Lists available.

amps.£4-50, P.P.70p. No. 2- 25v 10amps
and 2:5v amps twice. £3-50, P.P. 60p.
No. 3 24v 3 amps. £3:00, P.P. 40p. No.
4 25-0-25v. 154 M{A and 7v. 1:35 amps.
£1:75, P.P. 25p. No. 5 36v 350 M/A. £1:00
P.P. 250. No. 6 73v. tapped at 68v. 06
amp and 6v 1 amp. £3-00, P.P. 35p.
No. 7 42v. 1 amp. 75p. P.P. 25p.

LEMARK L.T. TRANSFORMERS
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 con-
nections £3-50, carr. 50p. Pri. 240v. Sec.
20-0-20 1a. 5-0-5 2a. £1'75, carr. 35p. All
above transformers have a screen wind-
ing. Pri. 220-240v. Sec, 56v. CT. 10a.
Shrouded terminal block connections.
£8-50, carr, 75p.

AIR CONTROL LTD
AIR BLOWERS 50-60v D.C. HP.
1/40th RPM 6000 cont rating. Size of
motor 4x23x2% ins. Cowling 5 ins.
dia. Outlet 1}x13 ins. £2,50 carr. 45p.

OIL-FILLED BLOCK

CAPACITORS

MFD DCV WKG PRICE
8 2500 £3-00
8 600 60p
8 350 40p
6 750 60p
6 600 50p
4 1000 60p
4 600 40p
4 350 30p
1 600 20p
1 200 10p

P.P. Add 5p each 1-4 MFD.
10p each 6-8 MFD.
25p each 8 MFD 2500v.
Plessey 24242 MFD 1500v.
70°C. 75p, P.P. 10p.
TCC block electrolytic capacitors
1000 MFD 100v DC WKG 50p, P.P. 15p.

WKG
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GIRO NO. 331 7056. Access acceoted
C.W.0. onty. P. & P. 15p on orders below £5
Discount: £10—10% (except net items})

Export Order lenquiries welcome (VAT free

Official Orders accepted from
Educational & Government Departments
ALL PRICES INCLUOE VAT AT 8%

MULLARD POLYESTER CAPACITORS C280 SERIES
MULLARD POLYESTER CAPACITORS C296 SERIES

Yoo BOTE, G150F. 02205, 345
0-334F, Tp. 047 . 9p. 0GB, 1:1,: 1F.1

MINIATURE CERAMIC PLATE CAPACITORS

0-1. 30V, 5p.
POLYSTYRENE CAPACITORS 160V 5%

6800. 10.000.

250V P.C. Mounting: DO1pF, 0-015pF, 0.0220F. G033pF. 0-047,F. 33p. 0068LF. O-1pF. &3p
0-15pF, Sp. 0-22)5F. Bp. 0-33uF, 8p. 0-47yF. 10p. 068yF. 13p. 14F. 16p. 1-5pF. 24p. 2-20)F. 27p.

400V, 2.001F. 2:0015pF, 0:0022pF, 0-0033pF. 00047,F, 3p. 0-0068,F. 0-01F. 0-015pF,
0022pF OUJJpF 3p. 0047y, 0068pF. O 1pF. 4}p. 0-15pF. Tp. 0:22,F. 9p. 0-33uF, 13p.

0047pF 0-068F. 4p. 0-1F, 4] p. 0 15pF. 53p. 0-22F. 6p.

50V: (pF) 22, 27, 33, 39, 47. 56, 68, 82, 100, 120, 150, 180. 220, 270, 330, 390, 470, 560,
580, 820, 1K. 1K5, 2K2 3K3. 4K7. BKS, (uF) 0:01, 0015, 0022, 0-033. 0.047. 24p. each

{pF} 10, 15, 22, 33. 47. 68, 100. 150. 220, 330. 470. 680, 1000, 1500, 2200. 3300, 4700,

B. H. COMPONENT

a7

1

SPECIAL RESISTOR KITS {Pricesinclude post& pack[r:x
WKIT: 10 of eachE 12 value. 22 ohms—IM. a total of 570 {CARBON FILM 5%).

MULTIMETER U4324
34 Ranges High sensitivity
20.000QVolr. Overload protectad.

VALUES AVAILABLE—E 12 Series only. {Nat prices above 100.)

For value mixing prices, please refer to our catalogue. {Price in pence each )

10E12 % £3.85 net 3
10612 vin 100feach E12 value. 22 ohms_—IM. 3 totalof 5 70{CARBON FILM 5%), £3.95 et e o openced
25E12 SWKIT-25 of each E12 value. 22 ohms-—IM. atotalof 1425 (CARBON FILM 5%). £9.00 net o006 3A s’a“‘-‘es
25E12 §WKIT: 25 of each E12 value, 22 ohms—IM, atotal of 1425 [CARBON FILM 5%). £3.00 net jat_03—3Ain 5 a "gs :
5E12 }WKIT:5.0f eachE 12 value. 10 ohms-—IM, atotal of 305 (METAL FILM 5%}, £3.45 net Resist 250_[5"30'I" 5/ranges:
Due to currentworld shortages. resistor kits may contain some wattage and vaiue substitutions. Aar;scljr:::i_dc and R—24% of F.S, g
ac and dba—l% of F.S.0.
Size—167 X 98X 63mm.
RESISTORS CF—High Stab Carhon Film. 5% MF—High Stab Metal Fiim. 5%. Supplied lete with storage case. fest leads. spare
W. Type Range -99 100499  500-998 1000+ Sizzmm FLLIE] AL, L e ; "
i of 120M 1 0-80 066 0-60 4% 7'5 diode. and battery. PRICE £10.64 net + P.& P.50p 4324
i CF  22-2M2 1 080 065 06l 39X 105 MULTIMETER U4313
CF 22-IM 1 0-80 0-65 0-60 55X 18 33 ranges. Knife edge with mirror scale.
i MF  10-2M7 2 17 1-4 12 x7 20 000QNolt. High accuracy. mde—75mV.
MF  10-2M2 2 16 13 13 42X108 5600V in 9 ranges.
Tow oacom 3 198 181 185 68x13° | vae 15800V n ranoes
2 MF 10-10M 45 352 3:08 275 8x 175 Idc—60—120 microamps in 2 ranges.

Ide—0-6—1500maA in 6 ranges.
lac —1500mA in 6 ranges

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 7p each. 1K. 2K2,
4K7.10K. etc..up to 1M Q

SUB-MIN 0-05W Vertical. 100 {2 to 220K ) 7p each.

1KQ—1MQ2 in 4 ranges.

db scale— — 10 to + 12db.
Accuracy—do—14%, ac—2}%.
Size—115X 215X 90mm.

Completa with s(uel tanvmg case,

test ieads. and b

PRICE £14. SDnet + P.&P.50p. U4313

{(WW.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET. LEIGHTON BUZZARD
LU7 7EG. Tel. Leighton Buzzard 2316 {Std. Code
05253). CATALOGUE No. 4, 20p.

Ministure Mular Electrolytics 1 015 | POTENTIOMETERS ) MULTIMETER U435
1-0pF 63V 7p  6BpF 63V 14p 2 1 36p 36p | Carbon Track 5K () to 2M (. tog or fin {and 1K lin). Single. 174p. Ouai Gang 48p. Log singie with switch 28p. | 32 ranges. High sensitivity. 20.000QNolt
15F B3V o 100pF 10V I 2 )<33” 33p 25p | SiiderPots. 10K, 100K, 500K. semi log 30mm. 34p. 45min. 47p. 60mm. 55p. Vdc—75mV—1000V in 8 ranges
220F 63V o W0pF25V  Tp g §g B §§" 32 Vide—2:5—1000V in 7 ranges.
sapEsay e toourewv 17y | 31X 10 5] DIODES PLUGS ELECTROLYTIC CAPICITORS. Tubulatand Lurgo Cars A 00152 od i Giranges
40uFa0V Tp  1S0FIEY  Tp | 51T ke i P ygp | IN4001 Bp | Om2Pin  12p | {FA): 125, 2/25 4725, 47110, §/25. 825 10/10. 10/50. 16/25. 22/83. § la¢ DO05—25A in 5 rangas.
ATUEBV. T IS0uFEIV  17p | offa ot T qgp | 4002 7lp § 3Pm 13 2525, 2550, 32/25, 525, 100/10. 100125, 7. 50/50. Bp 10050, esis(ancoss: 300K in dudngey
G8uF63Y o 20pFBa4v  Tp | Jii (Plain] Z pep | 4003 S | spin180°  16p [ 200725, 10p. 250/50. 18p. 500/10. 10p. 500/25 17p. 500/50. 285p. | Gapacitance scales 0-54F
W0pF16V - 7p 220pF 10V Tp f POeE 13 735 | IN4004  9p § Std Jack  20p | 1000/10. 17p. 1000/25, 250. 1000/50, 40p. 2000/10. 20p. 10001100, £1.10,| Aecuracy—dc an ot FSD.
0uF 25V Tp 220uF 16V Bp  f peeRin D 56 i3 | iNe0os 12p | 25mmiack 13p | 2000/25. 35p 2000/100, £1.20. 2500/25. 38, 2000 68p. 5000/25. 69p. | . ac and C—4% of F.S.0.
10pF 63V o 220pF 63V 25p M o zi‘: IN4006 14p | Phono 7p | 5000750, £1.20. &";75,‘35,2‘,"‘!3,3? B‘tmm
1SuEIGY Tn J0WEIOV 14 INS14 7n | SOCKETS HIVOLT: 4/350, 20p. 8/350. 23p. 100/109. 20p. 16/350. 35p. 16/450. 38p. | cave oot leads and tations
v P 330uF 6V 28p IN9T6  Tp [ Din2Pin  10p 7 o2 ) ry.
I6pF40V  7p  4700F64v g | IRANSISTORS BAI0O 10p 3P 10p § 32/350.38p. 50/250. 27p. 100/250. A0p. PRICE £9.45 net P. & P. 25p.
22pF 25V Ip AT0pF AV 25p AC121 - 13p  BC212L 210 | ga5  a2p | 5Pin180° 12p | METALLISED PAPER CAPACITORS
22, 63V To 6BOPFIGV  17p AC128 }gn 8C213L Z;n 0447 9 | SudJack  18p | 250V: O-05uF. O IpF sp 025, 6p. O54F, 7ip. 1pF. 9p. 500V:
32pF 10V Tp  6B0UF 40V 28p BC107 L Be214L }ZP 0A81  11p | 26mmdJack 13p | 0025, 005, Bp. 0-1, 6p. 025, 7,p 05 9. 1008V obi’ 12p. 0:022.
33pF 16V Tp 1000pF 16V 259 gg}gg o ggﬁ 130 | 0a200 8o | Phona 7o { 13p.0:047.01, 19p. uzz 28p.047,3 CALCULATORS
33F 40V Tp  1000pF 25V 28p e ‘;F o ”F SinclairScientific . £2158
47pF 1V Ip 1500pFE4V  1Tp Cla et PLEASE NOTE OUR NEW ADDRESS. EW KIT Sinclair Cambridge £13.98
47pF 25V Tp  1500pF 16V 28p gcum 343 Tean 13 | Our New Electomcs is now open in Leighton Buzzard and all callers | 5E12 w Metal Film. § Smcla"CamhndnuMemmv £19.33
ATFEV Bp  200pF 10V 28 | PSS R DR 3P | are welcome. As well as our normal stock o over 2.000 products. we have a large nchlvalue|1 002N, fora) CBM MME | a5 =
68yF 16V Tp 3300pF B4V 26p P P 1 range of surplus bargains and calculators. etc. Open six 9-12.30. 1.30-5 pm. £3.75 net { CBM 3850Pevcenl=nn £16.25
5 BCIB4L Hp  2N3702 14p CBM 7840 £1075 §
MULTIMETER U4323 MULTIMETER U434 1 S S——— CBM 987R Memory £2155 L1
22 Ranges Al ABTE Uscilator Zl{Rangesiplisianssioilesur €28 Kt PC Mouning poyesior 250V, © ol each vlue: 001. 0022 S .0eC
.| folt 16.700Q2Nott Overioad protected. 0047, 0-1, 0.22))F. 2 pf 0-47 11oF. £1.40 net
Vde—0:5—1000V in 7 ranges Vdc—0-3—900V in 8 ranges WF. 2 of u R SDeC  £219
Vac—-2-6—1000V in B ranges Vac—15—750V in B ranges. CZBg ZKZ:L—FT;I:;ISIA%MVFESII?“;UDY 5 of each value: 001, 0022, 0:047, D1, T.Deé; £4.00 CATALOGUE No. 4
006 i ul ne 06l "4 .
?;,;?Bgz_%agmﬁﬂm,"%’;ms :gﬁ_g,gs_ggg&m,:'f,a’,fg';’:‘ Ceramic Kit—square plagquette 50V. 5 of each value: 22, 33, 47. 100, 220 whe £4.38 ?L:II\gﬁ:)u(::r:r:;eéovg‘x:\‘;‘a?pgi pzag
i k 330, 470. 1000pF, 2200, 4700pF. 0-1,F. £1.40 net, Dol "B !
Accuracy—5% of F.5.0. Resistance—2K(—2M( in - P . O M1y y HUe product lines. Many new components
gggw\&m R 4““2;5_ 'A;tsugwfd%?}% - ® zso\I/p:ag:r  Kit—Tubuar metal case 3'of each value: 005, 01, 0:25, 05, {l?? b st i " o may LS
2 1A, M.) at approx b ac-4% of F.5.0. 5 o (Y . .
g'mTwoxg|7xm'“'“‘ ,s,!,_191_535g1ig§<,;30“ - SD%zga%%uKFn“T;gu'i{ metal case. 3 of each value: 0-025, 0D5, 0-1. cent Exﬂ o 20p post free
upphied complete with carrying case, test leads and ize—115x mm. . o iy y v 8
battery. PRICE £8.64 net + P. & P. 50p. 4323 Complete with steel carrying case, test leads, and IIJOg\{ J;apte‘r zll(lll“mTuhular metal case. 3 of each value: 0-01. 0-D25, 0-05, [;gsuo gig
battery. PRICE £11.88 net -+ P. & P. 50p. U434t A X: .

mi SYNCHROS

EX STOCK Reguirement Schedules please

TYPE TAD

Dims. 48 86 88 118 150

'l:m a2 B0 70 106 110

50pA £3.63 £3.81 £4.00 £4.90 £5.45

500pA  £3.34 £351 £3.72 €462 €532

TmA £3.27 £3.44 [3.64 £4.53 £5.23

15v0C  £3.30 £3.49 £3.67 £4.57 £5.26
o £3.47 366 £3.84 £4.7) £4.89

300vAC

Dims. 43 51 61 82
in X X X
mm 43 51 51 78
50pA £352 £3159 £387 f4.12
500pA  £321 £328 £353 £3.76
TmA £311 £3.18 £343 £372
15vDC £3.15 £3.22 £3.50 £376
300vAC  £3.39 £3.39 £3.67 £392

FOR YOUR PRODUCTION REQUIREMENTS USE

ALPS PANEL METERS

BULK USER AND “ONE OFF"
PRICE LIST—SAE PLEASE

y - TYPE SR
j L
A b Dims. 72 78 32
in X X
A mm 56 53 n
S50pA £3.93 £4.18 £442
500pA  £3.23 £3.83 £4.08
1mA £3.13 £3.73 £3.98
15v0C £3.60 £384 £4.09
300vAC  £3.73 £397 422
TYPE SAG65E
Metes size 82 X 78mm
SDHA £6.51
500uA  £6.26
1mA £6.06
1A £6.16
15¢0C £6.16
30v0C £6.16

ALL ABOVE PRICES INCLUDE
P.&P. and VAT.

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & CONNECTORS

ervo and Glectronic Sales L

(Established 1953)

24 HIGH ST, LYDD, KENT. TEL: Lydd 20252 (STD 0679) VAT No. 201-1296-23 TELEX 965265

TELEPRINTER PAPER. Standard rolls. 1 ply £4.40 per doz
2 ply £4.40 per doz. 3 ply £4.80 per doz. 4 ply £5.10 per doz. All
P.Pd. U.K. Telex your order now!

SOLAR CELLS. Ferranti silicon MSIIBE. active area 390
sq. mm. Open CCT voitage 560mV at 3000 lumens/sq. ft. Sht.
Cct. Current 60mA. Optimum load 90 ohms. Dia. 34mm. Thick-
ness. 6mm. Ex made up panel. £1.35{inc. P. & P. and VAT).

GAS CHROMATOGRAPHY RESEARCH OVEN
PV4051/4056 {other GC items in stock)

A large capacity oven of low thermal mass for use between 35 and
400°C. Provides a forced air circulating system yielding 1000
changes of air pet min. The oven has forced air cooled outer
surfaces when the internal temperature is high. 210-250V. 50Hz
2.6KW. £31.50 (C.Pd. England and Wales)

IONISATION AMPLIFIER PV4075

A modern high grade low noise solid state amPllher to feed a
potentiometer recorder. 18 input ranges from 10-—'? to 5 X 10-7 A
with 5 outputs of 1TmV to 100mV. Linearity 0.1% f.s. Noiseless
than 0.5% f.s. at max. sensitivity. Back off facility. Dimensions
28 X 10 X 43 cm deep. With operating information £28.50.
(C.Pd.U.K).

Details of these three andother gaschromatography items, price 25p
{C.w.0. only). Handbooks (complete) available.

A.C. MAINS to 27V D.C. POWER SUPPLY UNITS.
These interesting 27V 0.5A units (will happily provide 700mA
indefinitely) are built into an attractive grey-finished instru-
ment case. provision being made for base or side muunnng
Cable entry grommets are mounted in the base of the unit. The
choke capacity smoothed output is solid state stabilised
against variation in input voltage and output current. and
input and output fuses with spares are fitted. The output
operates a built-in S.P.C.O. relay to switch for instance an
alarm circuit. Input voltage is 200-250v A.C. in 10V steps.
while the transformer secondary carries two taps. Ail terminations
to a Grelco block. There is adequate room for other equipment
within the ventilated case. which is 12”7 X 10” X 6“ deep. Brand
new in carton with circuit, only £4.95 inc. P. & P and VAT,
IDEAL FOR ALARM SYSTEMS SUPPLIES

SOLARTRON REFURBISHED TEST EQUIPMENT

CD1014 oscilloscope DC—5MHz tmV/cm on Y2. £75 inc. P.&P.
and VAT.

CD1016 oscnlloscope DC—5MHz rack MTE 1mV/cm on Y2, £90
inc. P.&P. and VA

CD1212 oscllloscope main frame fully checked. £80 inc. carr.
Engtand & Wales. Plug ins available.

CD1220 oscilloscope DC-40MHz with duai trace and wide band
preamp. plug ins. £145 inc. carr. England & Wales and VAT.
CD1400 oscilloscope DC—15MHz with 3 plug ins, £145 inc.
carr. England & Wales and VAT.

CT436 oscilloscope. £85 inc. carr. and VAT.

SERVO SYSTEM TEST EQUIPMENT IN STOCK

To make up transfer function analyser—include VLF generators,
etc.

Why not reserve by telephone and spend a day by the sea when
you collect and have your equipment demonstrated?
CONTINENTAL CUSTOMERS-—we have a direct link by air
from Lydd to Beauvais lalso Channel Islands) and are 35-45
minutes’ drive from Dover—Folkestone with direct hovercraft sea
links with France and Belgium.

|
1

ALL PRICES INCLUDE 8% VAT

LEMANIA AIRCREW CHRONOGRAPHS
Stainless Steel case with
screw back: luminous hands
and markings. One fifth sec.
sweep hand controlled inde-
pendently of main movement
by press to start. stop and
return to zero button. 15jewel
movement. Many of these
watches are as new but all
have been completely over-
uled and checked for
accuracy. Fitted strap Whl(e face 618 -30. Black face 619 25
inc. P.&P

GS WATCHES all with brushed
stainless steel case with screw back
and biack faces. Manufactured by
CYMA. VERTEX. RECORD. etc.. to
a standard specification. Completeiy
overhauied. Fitted strap. £8.85 inc.
P.&P. We also have limited quanti-
ties of these watches by DME
LONGINES. BUREN. HAMILTON.
JAEGER LE COULTRE and IWC at
£15.30 inc. P.&P.

DRY REED INSERTS

' i e

N
Overall length 1.85in. {Body length 1.1in.} Diameter 0.14in. to
switch up to 500mA at up to 250vDC. Gold clad contacts
74p per doz.: £4.15 per t100: £29.95 per 1.000:
10.000. Al carriage paid U.K
Operating Magnets 95p per doz.: £6.95 per 100: £67 per
1000. All carriage paid U K.
Operating Coils for 12v supply to accept up to four standard
reeds £2.50 per doz.: £12.60 per 100. All carriage paid U.K
Heavy duty type. {Body length 2in.} Diameter 0.22in. to switch
up to 1A. at up to 250vAC. Gold clad contacts. £1.45 per
doz.: £6.95 per 100: £52.00 per 1.000: Changeover Heavy
Duty type £2.80 per doz. All carriage paid U.K.
Magnets for HD reeds £1.50 doz. Very few coils available for
HO reeds.

OVER 300,000 IN STOCK!
MULTIWAY AND R.F. CONNECTORS

Metal Oxide Resistors
(ELECTROSIL & WELWYN)

Tantalum Capacitors
(KEMET, ITT, PLESSEY, ETC.)

£272 per

www americanradiohistorv com


www.americanradiohistory.com

a72

Wireless World, May 1975

a7 nind T I T

SPECIAL P ;

URCHAS|

EX-0Emo E OF ADvAN
TEST £ Quot RATION c

OTHER ACCESSORIES AVAILABLE
HUN C. 25, 50 and 100 amps. £4.5 e

MULTIPLIER £5.95. S UNTS D
CURRENT TRAANSFORMERS AC 25 and 100 amps. £7.00 each
PROBE Extends D.C voltage to 25.000v. £5.95.

www americanradiohistorv com

EXTENSIVE RANGES
UNHF ATTENUATOR MARCONI ENT
E&EﬁgMEgTs TF2163S
in 1dB steps.
50() Impedance DC-1GHz £1 25 'ruB
ELECTROLYTIC CAPACITOR e E
BRIDGE BY BP.L For e m S 87971
Type CB 154-0.0.23,1-22.000ut at 50HzP.OA b F YT b.e.Alp"a"UmeyicNIXlE
OIGITAL VOLTMETER ¥ ability to gispiy tube has the
ggLVM‘\R\DEI LM1420.2
5uV~1KV in 6 ranges.
0.05% DC accuracy. 235
VHF ALIGNMENT SCOPE
MARCONI TF1 104
)6 BMiHz, 80-110Mbz, 150-215MHz.
\F10_40MHz VF5KHz—1 OMHE.
gulput wt:jm) ;00pV—100mV.
woep Width 500KHz- . y
10MHz Variable. £150 | Smed decase sy, nele Sipa. Comg
OOUBLE PULSE GENERATOR Dot dacde g o i
MARCONI TF1300/S oSy g ariable B 10 200
N b irrteny o
3 uit y - Doubl 3 ‘
10Hz-100KHz. 100nsec-100psec AD‘;'A""DM,.. PRICE ;275 output s,::: From the standpoi
Negative pulses up 10 200VEME.+VE 1 DOY NCE pg 56 haractarisine oL0f bOMh reagapy
pulses up 10 50V EMF and simultaneous Inde n?nu ULSE GE T:;y;g:/iuue benefits ;:T"Umuﬁcmxign:ﬁ electrical
Wt i £100 | 5 e SENERATOR iy e
. eHOr than 10 s M 19 Pulse width
ral St -
TRANSFER [7’231;}}”“ o E"""';'le'wfv” e [ e ot ambert g
nuO qcsrslﬂszsxﬁhmgo couner. 7.5MHz- Ha:’:':"ée T.V. Dot a(,:,s cf"Zo C"arac,,meiuoﬂ'z';mr_nnalass.;i'migg::f,'i’mbm
, v .
/P om\"”P'  paxts | Sensithity 100mY (RMS), £295 | lupin nenerator $G73 oss [ Priceony 9O
2 10 /e DISTORTION FACT 1 lowl gy s Base P each
excernd | 00 /o ISTORTION FACTOR o 2Tl b fy g 2 WEand f DI S for above 60p pnch | - P
L vity £ METER MARCONI TF142F MOD] gl r0ges. Band i on e O COUNT Give Fogars
Senst 2 amp\“‘e‘ 19" Wt | gyndamental  frequency  Fange Modulation 47];‘/( v On Ha’r'r'nz: f"""""N?nral' A EN FOR auANTITY
of\w * \“in 0 sy s:s"c"m‘"“"a:nﬁ:vﬁf“"’su(#DD" »“""""grruﬁu!ym""UMEmcm Ooeh
A . f A g e . indy ife, i
P 2 §0. \bteans,, £80 (AR, SR Sy St A
J Gy £29.50 | 15, Gt et Supal Lo
O 4. Bran ure hej - Pulse age
manuf; ny ght 0.5 durat,
e, e S
price on ann‘licgs'oﬂ Op.ypf og +Bg%5tu
N P

ALPHANUMER)C

8OR
THE REVOLU'“ONARY SUPERTEST;?OG"N Vo 10 FiELDS
= SITIVITY 20, €
TIONAL PATENTS SEN . C.2%in AC.
;‘:u;s‘:st\ﬁ:a‘:vaem 'AND 80 RANGES: ACCURACY 1%in D c Aﬁl';EIFII\ﬁ I-,&EKER OF COLOUR T.V
S . ields @ vl =
gg;g;‘\gh'::: gefi\ﬁnlt serE\s'mvnv ° Ful‘lv screen;g ;933';5;1;’;“;’Téc';:%:e;:d':a:,mv BY WANDEL A#[? I('}“OGL.FE,RU&PAM ENT
. i di sions {1 d readability VZM1 Measuri NN
Seate width and small case g @ SImPICIY and ease of use an tion di asuring set for measuri 4
(1% in 0.C. ; i AASCA:‘:; |:d|categ r'e‘:,(,:sg(,ver\oad @ Printed clrcui;_;oarg. |s‘rt1sn"\::ZZl: ion distortion for Colour T.V. Sub ggrﬂg???’:'[\ds;sn:s‘l‘l::)ds module-
@ Full range O acces ther meter- VOU d 5 v .
d nges than any © sD.C.= /ZM2_ Measu 2.
L s ¢ o e 2 (o et DA e e e
2- 5 1000 Vofts - p to 12 Mc/s. io systems with b @
3 _2V-10-5 ‘A50 Amp and 100, £2 ase bands
73 ranges: 100mY 2v-1  500pA-5 mA- mA-500 M 250 vZm8 95.00
2000 Volts AMP D.C.= 12 ranges 50‘:“ A:AP'AAC.=\0ra“935:250uA' 5m _25mA— 50 o dismn?onngeralor and Receiver used to meas L
2 10 mA-100 A SR P 500 mA-5 Ame- WS REACTANCES T EQUENCY = £1 85“ §2/304/556kHz 'ad"’E""k e D e
mA-2.5 AmP and S00A pa ETECTOR=1 range: trom 0 to 10 Meg2® ms. 002500 . : 275.00 signal
. - "10-50-250-10 with | PROGRAM ‘
T100-x1000-%0.000.© 10 5000H2 . OUTPUT VOLTAGES granges: 15 paciTY= 6 rengos Th ME BOARDS BY SEA
2 ranges: from 0 to 500 and fro! ?)EoClBELSr 15 ranges: O™ 24 10 +(;,(:odl2’6 AP e 200, P shnckprﬂﬂ* Cor‘f:;'?:a’di are basically a multi-pole muhiE_grl;Ro ) i
Y o o from O 1o 500000 PF using the mains and fm‘:‘ﬂ3 Volts battery- gotd figures case | runnin g °9 a X-Y Matrix with two contact deck:l'swnCh device
from 0 10 30'0301 arr\“ oolo 20.000 Micro farad using the incorporate Shoningg o‘r plo d?grees to each other. Contact is mI:d‘hiZ Plane
o 1o 2,000 8n i ! A or plugging in pins. ldeal e by either,
indicate depress button. o) w :\{allabla in 2 planes. 24 X 50 gg'ozr(;";(m:"y% E\_’NOTK etc. Boards
ins no i - .
THESE ﬁ%%%‘,?‘w\‘%& ‘?ﬁ? SBSPERTESTER M /I/’. w available at 15p each.
coNJU YESTER 80 AS
Lnd MICRO . M c
Signal } G2 I picRotEsT 0" VEW 39
0 S0 A
Injector © Meter lester s 2 Oney AMPEX_ SP.300 FW/DIRECT RECORDER/ .
For ; LU, ips. Pl annels. Speed 13. 33, 7} 3 =
oy \ | e G R #£11.95 e 015 0T B e Y
z an magnetic . ield: nz z at 15 i i w
500 KHz \‘ field £119°% memaf.:;',;'”“"m 50Hzto 18Khz at 15ips. £1950 ips. Audio % _‘\1 i
signats for ¥ strengths. ™ e fanges 3 S
circuit testing. £6.95 l £11.95 Elec"‘)n‘c VOltmeter C'Veri’i),'ﬁ,d 0 ohm . — '—"L SPECIAL OFFER OF TELEPHONE Bt
T v Wl 0l Sy g e CARRIER TEST EQUIPM
" hi ard m etri it
Amperc‘amp il 2 oo fcfe:ane "’mzl(/:gfee d'_rfn';cnsr’%ng%y;ﬂ;)ooo times An unusual offer of a system up to 15EMN;rf
ar, gain. i ns @ p! ®S measurement of N c/s for the
For measuring g 5 i ing e st ut Printeg ~cale 3 of level attenua .
a.c. currents ’ ancg:'e rZSS.-,fsoraes ) k'nagn?:z‘gwin E%C',ECuiz equipment and wide band radio‘rl::lz U i il
from 250mA to M for a.c. £24.00 Voits ss of use ag in A?c"'aw anﬁelds ° #“y SIEMENS sweep f y systems.
500 amps. 12050‘/"’686\/6 s reamb;;,-,yc. D& 3 Stabiliy o 3W518 Level 055” requzncy system consisting of:
) 4 5V ] 8s: | mplici; A illator 10 Kc/s— R -
£11.95 Pha§e Sequence o 1ov ;50\/{3250/\,)_ (\)/%'E/‘ZV~10V icity Selective Meter 10 Kc/s—17 M£75-13€V“§§’323°335 Level
Temperature Probe | Indicator ("70C” 300ma-sa ‘Fn9en:” 50,700 AL S e e S DAt Lge Soreen. Lovel Traaing. Receiver
- the phase X 1052:5A, AC 5 500uA_an)_ ages Offered as a complete system racing Receiver.
Covering the i sequence of YO ou'p?“ 100 (d';m's/ a ‘::'9103_- 250“}:\4—50"'3\ g Special Offer less than Half Pa'sa 32M701.
- P 3 ph 00! 5 1 raNges : -2, 5 . NN -Price
o s | L 3 e 9B oo fanges:'§ & o Lowa“gn Enauir or individualiems P.0.A £1950.00
- WF-2500, £ 62 nges: 1 gy 20V Mega o). vailable manual point t i )
. UGHT METER £11.95. RESISTOR OuF-25, 603 4B, 4275 20V - of: 3W518 Selective L‘; o point system consisting
0 each. uF. 4 ranges 536 3D335 Selecti vel Oscillator 10 Kc/s—17 M
s: 25,8 elective Level Meter 10 Kc/s—17 Mc/s ofs
Price Per Pair£950

Cossor CDU 150 (C
T63
fully transistorised P.O A. 1) DC 35MHz 5mV/cm Sensitivity
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HERE! NOW! FOR
IMMEDIATE DELIVERY!

FAB
AMGE >

SIGNAL GEN
H.P. VHF Signal Gen.EﬁgEgTo RS

t3% Wi’
P.OA.

10MHzto 400MH;  £q75 IAC
H.P. UHF Signal Gen. 6124 A,_.?,‘,'f‘
450MHz to 1250MH; £ PM from
g 5 as f,
H.P. UHF Signal Gen. §1 4A ,,a;:;y,
800MHz to 21 00MHz £225 ojﬂwranges
H.P. Sweep Oscillator 6930 3,adgo,°(, 000
4GHz to 8GH;z £4q 30,000 ey
801 50 Instant
B.3 £ calibray: eld
TES . 155 | Gty
010 Series £275 i Reads loy ,
by bt ’ p General Radio UHF Uni - igh speeq
oscilloscope- ' 2 D s ' +PSU 250MH nit Oscillator nany :
Solartron c.T. al Trace Dis~ Fully tested an: checked, guaranteed 12 months with one free Marcon; PHM/A?V'm 'QSUMHZ p.o.a, m?;?n,e i @
3% accuracy- Du o B N pancimatic Avo. simiar 10 specfiation 8 | o TF2003 4[mKS'Qﬂal Genera- ® Zarte, - Bl
\ays wpupiER, 82Ol (Y mote 5 7X £28 8X £38 poa 210 125MHz [ powered_ { ©
“rmace Y. AMPLEER, Blgosacs. o2 g %
RA . . Leads extra P . K
DUCAEZAT . R‘\sﬁcn‘?m“ ut ‘mpefja:%?’/c Evar-ready case snables x'h: meter to be used while in ity Mal’COﬂl 80]A asis f2500 zhe“c"!:"ch'
[S>;an.shivi(‘f" oF “Measuring AEEaEas ﬁma{s% pote: X stands for fully topicalised, splash-proat CALLERS ONLY. .”'eﬂregd,n frotorue foss} m,
.oh:"‘3 V‘:m'\ caubra::fés/c 5 sacs/cmc :" and mu-metal shiald. NO GUAH ANTEE 0::,,11 port 9(;1;7 Iry"" type Sca’eeasmemems
irect. T no! s/ M- C 5
?\r:/\cE_ B ‘\?a?i::\ﬂ up acv.‘iz.gf/.,e, 6V ° :A:u,ﬂfzﬁ,y,;.'cﬁf;’”“" c:ll (03 kg)
conn:ul:w ansion X 5: ﬁ;f: ©-150 Kc/z-‘ . n?ead-”" Marke,;,egk”eﬂaml finish
T AMPLIFIER BORRCE, 4 v/em. 0P 25A © Connt8 100 prvigag 2> Mallas 1/15 4
.Push~b “o'd'“atecir i ’
10% VARIABLE VOLTAGE HIGH CURRENT ® tidien yopeeaing "
HIGH STABILITY HIGH RELIABILITY cable, extengs 0247 (g
These power supplies were designed for continuous operation in 0”’1}
computer i f d to highest engineering standard R
for long-term reliability and stability. Independent vottage and current
o kOR meters. C Core Transfarmer.
jth calibrator: Manufacturer's price probably in excess of £200. £25

MULTI OUTPUT POWER SUPPLIES
Ex-Computer offered at mere fraction

of original manufacturer’s cost.

APT 13334 Mk Il
Input 200/240V. + 10V —5Amp. — 10V — 2Amp. + 24V —2Amp.

+20V — 5Amp. —20V —2Amp. PRICE £19.50
Advances DC197
6V 7.56Amp. 6V 11Amp. 28V 9Amp. PRICE £3%

BRAND NEW MINIATURISED STRIP CHART
RECORDER BY RUSTRAK Model 88

This recorder indicates the magnitude of applied
currents of voltages by a continuous distortion free
line on pressure sensitive paper. Moving coil
movement scale calibrated 1 miliamp D.C.
internal resistance 100 ohms. Chart Drive motor
240V 50Hz.
Chart speeds 90" per hour £39

1" per hour £45 or 6” or 127,

SINGLE PEN RECORDER by Record Electrical
3" chart sensitivity 1 milliamp chart speed
1 and 6" per hr. Size 8" X 11" X 6". Offered
complete with pen assembly. Listed at over
£120—this month’s special price due to bulk
purchase.

1mA version £50
S500uA version £60 "

AC CLAMP VOLTAMMETER
Clamp-on Voltammeter is used for measurements of
AC voltages and currents without breaking circuits.
Specification
Measurement ranges:—Current 10-25—-100-
250-500 Amps. Voitage 300. 600 V
Accuracy 4%. Scale iength 60mm. Overall

£12.50 dimensions 283X 94 X36mm. Weight 1.5 Ibs.

FANTASTIC BUYS

2 o

TEN TURN 3600° ROTATION
Linearity

Res Ohms  Per cent Manulacturers Model

50 S ckman AR/S

100 05 . ckman .. .. AS

200 05 . Beckman oo A .

500 [UR Beckman S ...

500 10 . . Relcon HEL107-10

K .05 . Beckman . SAt101 .

2K 025 Beckman . . . 7218

2K . Retiance GPM15

2K General Controls GPA15/4

5K . Relcon 7-10

5K . : Colvern CLR2503

10K .01 Beckman X AL HIGH SPEED PEN RECDRDER
15K . Colvern CLR2402 Chart length 175 ft. Footage indicator.
25K 05 Helipot SAJ337 Width of recording channel 80mm. Chant
30K 01 Backman AB8 speeds (selected by push buttons) 1.2 8-
30K .05 Beckman SA1892 12-30-60-120-300-600-3000mm  per
50K Reliance 0710 minute. Full deflection current 8mA
50K . . L. 025 tntermal impedance 210 ohms. External
50K . 05 Beckman . impedance 800 ohms. Oimensions
100K 01 Beckman A . 320X 340X 175mm. Weight 35 tbs.
100K Colvem 2501 Price complete with accessones.
THREE TURN 780° ROTATION

100/100 Beckman _ Type L £3-00

FIFTEEN TURN 5400° ROTATION
25K/25K Beck C.10watts . . £6-50

ckman B
46K/46K Beckman B 10watts . . £650

Combined Stroboscope-Tachometer.
200te 6000 r.p.m. Accuracy 3% or better.

200 to 6000 flashes per minute.

NEW “Strobette” STROBOSCOPE-
TACHOMETER '

MINIATURE PEN RECORDER
Chart width 80mm. Chart length
40ft. Chart speeds: Slow 20-60-180

[«]
Beam angle 80°. il | 0 Chart spete; ow 2080100

S

IN PEN RECORDERS

10 CHANNEL EVENT
RECORDER

Response time 100 milliseconds.
Chart width 110mm Chart length
50ft. Inv. capacity 72 hours Chart
speeds 20-80-180-600-1800-5400
mmhour. Size 160 X 160 X
255mm. Weight 9 Ibs. Price com-
plete with accessories.

£52.00

Single
Channel £180

ree
Channet £310

PDRTABLE AC/DC
RECDRDING VOLTAMMETER
Fitted with separate zero-marking pen.
Accuracy 15% 0C, 25% AC. Measure
ments ranges—AC and OC: 5-15-150-
250-500mA  1.5-5 Amgs 5-15-50-150-
250-500V. OC only 150mV. Freguency
range 45 to 1000 c/s Chart width
100mm. Chart speeds 20-80-180-600-
1800-5400 mm/hour. Price tomplete
with accessories

Flash Duration: 10 to 25 microseconds. Light colour Xenon white 500°.
Compact lightweight (27 0z) easy to use one/off and on switch.

Yl hour. Dimensians 120 X 120X 285-
ONLY

mm. Weigh(h 1.7 lbs. (3.5 Kg). Price ‘Yé
e o
£49.50 complete with accessories £39.00

Carriage and packing charge extra on
all items untess otherwise stated.

Please note: all instruments offered are second-hand and
tested and guaranteed 12 months unless otherwise stated.

ELECTRONIC BROKERS LIMITED

49-53Pancras Road, London NW1 2QB. Telephone 01-837 7781

NEW CATALOGUE AVAILABLE EARLY IN THE NEW
YEAR. WRITE IF YOU WISH TO RECEIVE A COPY.

ADD 8% VAT
TO ALL PRICES

PROMPTDESPATCH MAILORDER. CALLERS
WELCOME MON-FRISA.M.to5.30P.M.

www.americanradiohistorv.com
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The largest selection

BIB HI-FI ACGESSORIES

De Luxe Groov-Kleen

EX-COMPUTER STABILISED Model 42 £1-95
POWER MODULES Ch Finish
complete  with circuit diagrams, etc., rome Finis
99p each 22p p & p. Model 60 £1.50
LOw COST CAPACIIORS'I Ref. B. 8tylus and Turntable Cleaning Kit 34p
-01 uF 400V 3p each P €ACh | pef. 36A. Record/Stylus Cleaning Kit 33p [ Ref. P. Hi-Fi Cleaner 31p
500 uF 50V Elect. 10p each .
;}E: ;3- Record C;';;(gl‘“z 550 Ref. 32A. Stylus Balance £1-37
DECON-DALO npc Marker ef, 31. Camtte. i ! eaner )
FEtch resistant printed circult marker pen | Ref. 32. Tape editing Kit 81-68 KR iA pE EHGER BB
89p each Model 9. Wire Btripper/Cutter 83p Ref. 56. Bi-Fi Stereo Hinta & Tipa 42p
VEROBOARDS ANTEX SOLDERING IRONS | PLUGS
CON 240. 15 watt £2-48 P8 2 D.LN. 3 Pln 012
REPANCO CHOKES & COILS | Model 6. 18 watt £2:26 P8 3 D.LN. 4 Pin 016
RF Chokes 8K2. Boldering Kit 2326 P8 4 D.LN. 5 Pin 180° 0-16
CHL1. 2:5mH 29p CH2. 5-0mH 30p STANDS: ST1 £1 P8 5 D.LN. 5 Pin 240° 016
CH3.7-5mH3lp _ CH4.10mH 33p d P8 6D.IN.6 Pin 017
CHS5. 1-5mH 28p SOLDER: 188WG Maulticore Yoz $1.61 8 oM 7Dl o } (
COILS ) N, n -
DRX1 Crystal set 31p DRR2 Dual range 45p ;;:wg’ o 1633' U580 i PS 8§ Jack 2-5mm Screened 018
P ube P
P8 9 Jack 3-bmm Plastie 012
":OIMLANFO"'(;MERFS & CSORES ANTEX BITS and ELEMENTS | P8 10 Jack 3-5mm Screened 018
NORMAN[§7Cores & Formers|8p P8 11 Jack {* Plastic 015
§” Cores & Formers 10p Bita No. .
102 For model CN240 &~ 42p P8 12 Jack 3" Screened 022
SWITCHES 104 For model CN240 %7 4op | B8 13 Jack Btereo Screened 036
DP/DT Toggle 36p BP/ST Toggle 30p 1100 For model CCN240 &* a2p P8 14 Phono 010
1101 For model OCN240 §* 4op | PS5 16 Car Aerial 022
lFiysEiszo 100mA, 200mA, 250mA, | Laos ko model GRG0 4 azp | 2220 L
an mm, ’ » 3 .
500mA, 14, 1-54, 2A QUICK-BLOW bp ea, | 1020 For model G240 42 | INLINE SOCKETS
1021 For model G240 § 42p | PS 21 D.LN. 2 Pin (8peaker) 014
EARPHONES 0P s Lo D 42+ | P8 22 D.LN. 3 Pin 0-20
Crystal 2-5mm plug 42p 50 For model X25 4y 48p | PS 23 D.LN. 5 Pin 180° 0-20
Crystal 3-5mm plug 42p 51 For model X25 §* 48p | P8 24 D.I.N. 5 Pin 240° 0.20
g o::n %:gmm pl“& ggn 52 For model X256 &~ 48p § P8 25 Jack 2.5mm Plastic 0.18
ohms mm piug ecp ELEMENTS P8 26 Jack 2.56mm Plastic 0.18
ECN 240 £1-30 ECCN 240 $1-32 P8 27 Jack ¢* Plastic 0.30
DYNAMIC MICROPHONES | g o4 4107 EX 25 £1-16 PS 28 Jack }* Screened 0.35
B1223. 200 ohms plus on/off switch and r— ™ q
2-6mm and 3-5mm pluga £1-85 ANTEX HEAT SINKS 10p P8 29 Jack Stereo Plastic 0.30
PS 30 Jack Stereo Soreened 0.38
V A T included in all prices. Please add | P8 31 Phono Screened
3-WAY STEREO HEAD- B P! a8 0.18
10p P. & P. (U.K. only). Overseas orders— i
PHONE JUNCTION BOX please add extra for postage. € | B8 32 Car Acrial 9.22
H1012 2187 P8 33 Co-Axlal 0.22
NEW COMPONENT PAK SOCKETS
ﬁ‘ENAY %ROSSOVER BARGAINS PS 35 D.LN. 2 Pin (Speaker) 008
TWORK Pack . P8 36 D.LN. 3 Pin 0.11
K4007. 80 ohms Imp. Insertion loss 3dB £1-21 ! No. Qty. Desoription Price [ pg 37 D.LN. 5 Pin 180° 0.11
C1 200 Resletors mixed values approx. P8 38 D.I'N. 5 Pin 240° 0"11
TRANSISTOR EQUIVALENT count by weight 0-54 s i k . Switen
BOOK C2150 Capacitors mixed values approx. EPaiiaciizimy feacd 012
9th EDITION count by weight 0-54 | P8 40 Jack 3-5mm Switched 012
. C3 50  Precision Resistors mixed values | P8 41 Jack {" S8witched 0-20
?gf pages of cross‘re(erfnces :n‘::ldeqmvalenh 1-29, 0.4 LS 12 Jack Stereo Bwitched P
translstors, Approximately 9,000 types with C4 75 th W Resistors mixed preierred P8 43 Phono Single 0-18
more than 656,000 substitutes have been values P3 44 Phono Double 010
,ncll::ted. The 'a‘bles were c(:ll;]pléed with the |C5 & Piecer asgorted Ferrite Rods 0 54 PS 46 Co-Axial Burface 010
utme care from manufacturers own T
specification. The most comprehensive g: i ng Gf&ngs, MW/LW VHFO-54 | pg 47 CoeAxial Flush 0-20
Equivalents Book on the market today! Pack Wire 50 metres assorted
ONLY £2-30 coloura 054 | LEADS
gﬁ lg ;;aed S:::cc:eu 0:54 | 1.8 1 Speaker lead 2 pin D.I.N. plug to open
Q cro & e 0-54 ends approX. 3 metres long {coded) 0-20
INSTRUMENT CASES C1015  Assorted Pots & Pre-Scts  0.54
Cll § Jack Sockets 3 X 35m 2 x CABLES
S8tandard 8witch Type 0.54 {CP 1 Single Lapped Screen 007
C12 30  Paper Condensers preferred types { CP 2 Twin Common Screen 011
mixed valued 054 {CP 3 Sterco Screened 012
C1320  Electrolytics Trans. types  0-54 | CP 4 Four Core Common Screen 023
(Bllck Vinyl covered) . €14 1  Pack assorted Hardware— CP 5 FourCore Individually 8creened 0-30
Le Width Height  Price Nute/Bolts, Grommets etc. 0-54 { cp § Microphone Fully Braided Cable 0°10
gz; = x s x o £1.38 Cl5 5 MainsSlide Bwitches, 2 Amp 0-54 {Cp 7 Three Core Mains Cable 0-09
. x ' x " £1.
gig fg AA:W:; 'f;z::l"; & ::ncln g':: CP 8 Twin Oval Mains Cable 0-07
3 o o o - CP 9 Bpeaker Cable 0
ALUMINIUM BOXES C18 4  Rotsay Wave ChangeBwitchesO-54 | Gb 10 o 3ons G Axial b
gﬁ ié X 33 X H :gp C19 2 Relays 6-24V Operating 0-54
BA3 4° X 21 x 1f 4enjceo 1 Sheet.a Copper Laminate approx. | CARBON
BA4 b1° X 4" X 1§ 58p 054 | POTENTIOMETERS
gﬁz 3: : g! X ?: 49p Log and Lin
BA7 77 X 5 : a3~ ggs Please add zop post and packing on alif 4-7K, 10K, 22K, 47K, 100K, 220K, 470K,
BAS 8" X 6 x 3° £1.10] component packs, plus a further 1op on pack§ 1M, 2M
BAY 6" x 4 PA { Nos. C1.Cz.C19 & Czo0 VC1 Single Less Switch 015
p&p16p on onch box VC2 Single D.P. Switch 0-28
VC 3 Tandem Less Bwitch 0-48
PLEASE NOTE: ALL OUR PRICES INCLUDE V.A.T. [vC4 1K Lin Less Switch 015
AMTRON K'TS VC5 100K Log anti-Log 0-48
Model No. Price | HORIZONTAL CARBON
UK65 Bimple transistor tester .
UE145 Amplifier 1-6W £179| PRESETS
uxzzg m&mr ST £3-53 101 watt 006 each
K3 nna Amplifier £3-35 1 100, 220, 470, 1K, 2-2K, 4-7K, 10K, 22K,
UES75 Mike Pre-amplifier . £7-38 1 47K, 100K, 220K, 470K, 1M, 2M, 4-7M
UK300 ;‘-:‘!;&nx(\;l Radio Control Transmitter £7-80
UK310 io Control Recelver £3-60
UKS25 ‘GCX2’ Channel splitting unit 1,000 & 2,000 Hz £0.75 SELENIUM BRIDGE
UK330 'ch%'et C::lnnel splitting unit 1,600 & 2,500 Hz £9-75 RECTIFIERS
UK345 Buper yne Radio Control Receiver £7-25
UK525 VHF Tuner 120 to 160 MH; £1z.ag| 18V 2A. Meal for those bullding Lattery,
UE555 Radio Control Field Btrength Meter £7.26 | chargers. 15p each. 10 for 55p
UK705 Windecreen Wiper timer £7.33
UK710 4-Channel AF mixer £11.65 ) REPANCO TRANSFORMERS
UK780 Electronics Unit for Metal Detector £12-89 | 240V. Primary. Secondary voltages available
TKB35 Gultar‘pre-unpllﬂer o £5-37 [ from selected tappings 4V, 7V, 8V, 10V,
UK878 C citive Di El i tion for Internal Comb Engt £14-47 § 14V, 15V, 17V, 19V, 21V, 25V, 31V, 33Ve
40V, 50V, and 25V-0-25V.
VISIT OUR COMPONENT SHOP oo | hmm Bam  par
& P
18 BALDOCK ST., WARE, HERTS. (A10) MT50/1 1 £2-42 48p
Open Mon.-Sat. 9-5.30 p.m Tel. 61593 MT50/2 2 2330 60p,

wWwWwW.americanradiohistorv.com

in every Pak
ONLY

WORLD SCOOP!
JUMBO SEMICONDUCTOR PACK

Transistors-Germ and Silicon

Rectifiers-Diodes-Triacs-Thyristors

1,C's and Zenners ALL NEW AND CODED
APPROX 100 PIECES!

Offering the amateur a fantastic bargain Pak and
an enormous saving—identification and data sheet

£2 p &p30p

MAM MOTH I.C. PAK

APPROX. 200 PIECES
Assorted fall-out integrated circuits including: Logic,
74 Series, Linear, Audio and D.T.L. Many coded
devices but some unmarked—you to identify.
OUR SPECIAL PRICE
£1.25 including V.A.T. & p. & p.

SPECIAL PURCHASE by BI-PAK
2N3055. Silicon Power
Famous manufacturers out-of-spec devices free from
open and short defects—every one able ! 115 watts TO3.

Metal Case.

Transistors NPN

OUR SPECIAL PRICE 8 for £1.

8-TRACK CART-CASES
Holds 14, 13" x 5" x 6" £1.85.
Holds 24, 133" x 8" x 5}" £2.70.
Both with lock and handie.

‘CASSETTE CASES £1.30
Holds 12. 10" X 33" X 6" Lock & Handle

SOLVE THOSE STICKY
PROBLEMS!
with

- YAl

BOOK BARGAIN
BUNDLE

8 Books comprising:

2 Transistor Equivalent books

1 Radio & Electronlc colour code and
data chart

1 Radio valve gulde PLUS

3 Other constructional books on
Receivers, EM Tuhers, etc.

ALSO 1 General construction book

VALUE £3. OUR PRICE

£2p&p10p.

Handbook of Transistor
Equivalents & Subsut\ztoea

P
T.V. &

BP2 Handbook of Radio,
Industrial Tube & Valve
CYANORCRYIATE G2 AI]HESIVE o R e
The wonder bond which works in slgtor Circuits 40p
seconds—bond plastic, rubber, transistors,
components permanently, immediately! BP4 x":g:“&%‘;ﬂ.sné‘;:r“éax
OUR PRICE ONLY 54p Radio Stations and PM/T.V.
q Listings 35p
for 2gm phial BP5  Handbook of Bimple Tran-
;iistor Circuits 135p
BP? Radio and Electronica colour
BATTERY HOLDERS codes and Data Charts 15p
Takes 6 h.p. 7s compiete with terminal | BP§ Sound and Loudspeaker
clip and lead. 34p each. anua) 50p
BP9 38 Practical Tested Diode
CARTRIDGES Circuits for the Home
constructor 5p
ACOS GP92-18C 200mV at 1'2cms/sce £1-35 § BP10 Modern Crystal and Tran-
ACOS GP93-1 280mV at lem/sce £1.85 sistor B8et Circuits for
ACOS8GP96-1 100mV at lcm/sec £22.80 beginners 35p
TTC J-2005 Cryatal/Hi Output £1.05 | BP11  Practical Transistor Novelty
TTC J-2010C Crystal/Hi Output Compatibie Circuits
£1.20 | BP13 Electronic Novelties for the
TTC J-20068 Stereo/Hi Output £1.75 Motor 50p
TTC J-2105 Ceramic/Med Output £1.85 | BP14 B8econd book of Tn.nmawr
TTC J-2203 Magnetle BmV/5cm/sec, Equivalents 95p
including styius BP15 Constructors Manual of Elec-
TTC J-22038 Replaccment stylus for tronic Circuits for the
above £3.00 home 50p
TTC AT-55 Audio-technica magnetic 129 Universal Gram Motor Bpeed
cartridge 4mV/5cm/sec £3.30 Indicator 8p
138 How to make FM and TV
CARBON FILM RESISTORS aerials Bands UW‘Lm&wlsP
The E12 Range of Carbon Film Reslstors. | 141 ~ Tadio Servicing for on
i watt available in PAKS8 of 50 pieces, | 148 High Fidelity Loudspeaker
assorted into the following groups:— enclosures 3
R1 50 Mixed 100 ohms-820 ohms 50p | 1586 Tr;umstor Circuits Manlu;l
R2 50 Mixed 1K ohms-8-2K ohms §0p 160 Coil design and Constmction
R3 50 Mixed 10K ohms-82K ohms 50p Manual 30p
R4 50 Mixed 100K ohms-1 Meg. ohms 50p | 161 Radio &V. and Electronic
THESE ARE UNBEATABLE PRICES— Dataibook s
~ 4
JUST 1p EACH INCL. V.A.T. 1341 Transiptor, S enbminiacire
175 Transistor Test Equipment. &
BI-PAK SUPERIOR QUALITY Servieing Manual . 25p
LOW-NOISE CASSETTES 178 M‘“AI‘,"“] é’f Liansiston A“$°
nplifiers )]
C60,32p  C90,41p C120,52p 178 A comprehepsive Radio Vaéve
Guide—Book 5 0p
SEE OUR COMPLETE RANGE | 183  How to receive foreign T.V,
IN programmes on é’our setagy
simple modifications )]
PRACTICAL ELECTRONICS, {196 AF-RF Reactance-Frequency
PRACTICAL WIRELESS, 00 Hch:{)'- f?: C?"an:,wrlﬂ Elle”
RADIO CONSTRUCTOR, ronie Musical Noveltics 50
EVERYDAY ELECTRONICS, j201  Practical Transistc rised Nov-
ELECTRONICS TODAY elties for Hi-Fi Enthusiasts
D
INTERNATIONAL 202 Handbook o©i Integrated
OR SEND 5p. FOR THE girgutit:ul;q“‘me““ ;‘;d
r ubstitu P
FULL LIST OF ALL BI-PAK{poc pegistor Colowr Code Disc
PRODUCTS Calculator 10
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-the lowest prices!

a7s

7 S . T T L I C'S NOW WE GIVE YOU 50w PEAK (25W
4 Series T.T.L. I. R.M.S.)PLUS THERMAL PROTECTION !
BI-PAE STILL LOWEST IN PRICE FULL SPECIFICATION The NEW AL60 Hi-Fi Audio Amplifier
GUARANTEED, ALL FAMOU3 MANUFACTURERS FOR ONLY £4.25
oNtin 015 44 'ons | SNmsm  ols  oja ous | aNmiss £100 oo ogof @ MexHe skl a0 S
BN7401 015 014 013 | BN7434 016 014 013 | 8N74154 £170 £1:65 £1.60 @ Frequency Response 20Hz | @ Latest Design Improvements
sN7402 8.15 8.14 8.13 gg;:gg 8'%5 8.14 013 gg;ﬁgg f}.gg ﬁ.%g -8}.18 to 100KHz @ Losd—3, 4. 8 or 16 ohms
BN7403 .18 .14 .13 . .29 0.27 . - £1.1 jon better than LA i b i
SN7i04 015 014 013 | SNTATZ 035 038 OBy | BN7AlST £100 095 090 | @ Difatfon betier than 01% | @ Sieual o noise ratio 80dB
8N7405 0.18 0.14 0.13 AN7473 0.41 039 0.35 8N74160 £1.40 £1.35 £1.30 @ Overall sgize 63mm X
8N7408 039 0.34 031 | BN7474 041 039 035 gg;ﬂg; 2:.40 £1.36 zi.ao @ Supply voltage 15-50 volts 105mm .. 13mm
8N7407 b . .. BN747 0.60 . .. .40 £1.358 £1.30 fq
8N7408 832 83: ggé BN747 0.44 822 822 8N74163 £1.40 £1.35 £1.30 Especially designed to a strict specification. Only the finest compo-
8N7409 025 024 023 8N7480 080 0.58 0.65 8N74164 £1.80 £1.75 £1.70 nents have been used and the latest solld state circuitry incorporated
SN7410 0.15 0.14 013 8N7481 £1.10 £1.05 £1.00 8N74165 £1.80 £1.75 £1.70 In this powerful !llttle amplifier which should satisfy the moat crjtical
an;m 8.25 024 0.23 sggzgﬁ c?% 085 080 | BN74166 £1.60 £1.65 £1.50) AT enthuslast.
8N7412 28 0.27 028 8 g d £1.16 £1.05 8N74174 £1.80 £1.656 £1.50
8N7413 0.33 0.31 0.30 BN7484 £1.00 0.97 0.95 8N74175 £1 ?0 £1.05 £1.00 Fu LLY BUILT—'TESTED a“d GUARANTEED
SN7416 030 020 028 | BN7456 £1.80 £1.556 £1.50 | gio.)o y i )
st 08 off 88| Auit BF B BR | wmm am ax o
8N7420 0.15 0.14 0.13 8N7489 ! £3.76 £3.50 B - S
SN7az2 030 099 028 | SN74%0 065 083 060 | BNTIS0 £1.25 £120 £1.15 STABILISED POWER £3:25
BN7423 040 0.39 038 BN74¢1 £1.10 £1.05 £1.00 BN74181 £3.95 £3.85 £3.75
Sy odo 03 o8 | svie 074 o7l “Osd | awam siss sl siis MODULE SPM30
8N7427 0.40 0.38 0.38 8N7494 0.85 082 0.76 8N74184 £1.80 £1.76 £1.70 SPm80 s especially designed to power 2 of the A 60 Amplifiers, up to
SN7428 045 042 040 SN7495 085 082 0.75 BN74190 £1.85 £1.80 £1.85 15 watt (r.m.s.) per channel _ulmnl!ax,xeously. This module embodies the
8N7430 0.16 0.14 013 | BN749% 096 093 086 | SN74191 £1.95 £1.90 £1.85 latest and circuit tec incorporating complete short
8N7432 040 0.38 0.38 8N74100 £1.50 £1.45 £1.40 8N74102 £1.96 £1.90 £1.85 circuit protection, With the addition of the Mains Transformer BmT80,
8N7433 042 0.40 0.38 8N74104 080 O.58 0.55 8N74193 £1.95 ‘:1'90 l. the unit will provide outputs of up to 1-5 amps at 35 volts. Size:
S§N7437 036 032 030 8N74105 060 O0B8 065 3 d £1.85 63 mm X 1060 mm X 20 mm. These units enable you to build Audio
8N7438 035 032 080 | SN74107 044 042 040 8N74194 £1.30 £1.25 £1.20 Systems of the highest quality at a hitherto unobtainable price. Also
8N7440 0.15 014 013 BN74110 0.80 0.55 0.60 SN74105 £1.10 £1.058 £1.00 ideal for _many other appllcauonglincludlng: kI‘)u;co Systems, Public
BN744lL 8.3{4 071 o84 | BNTALL g?'% g-gﬁ 0.85 | BN74106 £1.20 £1.15 £1.10 Address, aits. ete. Ha 10p.
.74 071  0.84 d .85  0.90
dN7443  £1.20 £1.15 £1.10 | SN74119 £1.50 £1.40 £1.30 :2;1}3; TS0 LI Qe 110 TRANSFORMER BMT80 £2.75 p. & p. 409
8N7444 20 £1.15 £1.10 | BN74121 050 048 0.45 £2.75 £2.70 £2.85
8N7445 £1.60 £1.55 £1.50 | 8N74122 0.70 088 065 | BN74198 £2.50 £240 £2.30
8N7446 £1.20 £1.15 £1.10 | BN74123 076 073 0.70 | Devices may be mixed to quality STE R Eo P R E-A M PLI F I E R
8N7447 £1.10 £1.07 £1.06 BN74141 085 0.82 0.79 tor quantity price. (TTL 74 Seriea
8N7448 £1.10 £1.07 £1.05 | SN74145 £1:30 £1.25 £1.20 | only) data l3 available for the
8N7450 0.15 0.14 .13 8N74150 £1.50 £1.40 £1.30 above series of 1.0.’s in booklet T PE PA1
AN7451 0.15 0.14 0.13 8N74151 £1.10 £1.05 £1.00 form. Price 35p. »
Ification and NOT a price, and yet atlil the greatest value on the market,
INTEGRATED CIRCUIT PAKS A
& b i, f ', the PA100 stereo pre-amplifier has been concelved from the latest circuit techniques.
Manufacturers “"Fall Quts’’ which include F 1 and Part-Fu 1 Units. These are classed as ‘out-of+ D:slgned for nse with tl!):e ALGO power ampli.ger system, this quality made unit

spec’ from the maker’s very rigld specifications. but are Ideal for learning about 1.C’s and experimental work. § .- © .
A y . rporates no less than eight sllicon planar transistors, two of these are specially
Pak No, Contents Price Pak No. Contents Price ak No. Contents Price selected low noise NPN devices for use in the input stages.
UIC00=1247400 0.54 VIC46 =15 X 7446 0.54 UIC90 =5 X 7490 0.54 | Three switched stereo Inputs, and rumble and scratch filters are featurca of the
UIC01 =12 x 7401 0.54 UIC48="5 X 7448 0.54 UICHL =5 X 7491 0.54] PA100, which also has a STEREO/MONO switch, volume, balance and continuously
gg&g-ig X;Ag? 82 ‘u&cu{) -=112 x;:g{) 8.54 $092=6 X;ggg 83 variable bass and treble controla.
=12x 7403 . 351 =12 %X .54 C93=5X 0.
UIC04=12 X 7404 0.54 UICH3=13% 7463 0.54 UIC94 =5 X 7494 0.54] SPECIFICATION: )
UIC05 =12 x 7405 0.64 UIC54 =12 X 7454 0.54 UICOS =5 % 7495 0.54f Frequency response 20Hz—20kHz 4 1dB Baas control +156dB at 20Hz
1007 =8 7407 9% | Wow-lnems ot | Gy Gpdf humenodiaion  BLeRONR0 e eble Glahpas TooHE
- . =8 X .54 = .. puota: 1. Tape 3-25mYV inf re: Rumble gh pass’
UIC10=12x 7410 0.64 UIC72=8X 7472 0.54 UIC121 =5 x 74131 0.54f 2. Radio, Tuner  75mV into 50KQ2 Scratch (low pass)  8kHz
UIC20=12 x 7420 0.54 UI073=8x7473 0.54 UICl41=5 X 74141 0.54 3. Magnetic P.U.  3mYV into 50K 8ignal/noise ratio better than +65dB
e Bt e L e < e C T e T somd
=12X . C76=8X 0.54 =§X B 'ape and P.U. inputs equallsed to RIAA curve upply volts a
gg:;—g X ;::; 82: gl'lCBos 5 %7480 8.54 31!0}83=5 X ;:}gg 8.54 within 4 1dB from 20Hz to 20kHz. Dimensions 292 X 82 X 35 mm
=b8X . C81 =5 X 7481 .54 Cl99=5 X .54
UIC43 =15 X 7443 0.54 UICB2 =5 X 7483 0.54 UICXI=25 Assorted 74's:1.65 lonly £1 4-25
UIC4s -0 7444 054 UICH3 =5 X 7483 0.54 Packs cannot, be split, but 26 MK 60 AUDIO KIT
=8X b = P
N BRI D oA amorted pleses ot | comprising: 2x AL60, 1x SPM8O, 1x BTMS80, 1x PA 100, 1 front panel, 1 kit of parts to includo on-
— off switch, neon indicator, stereo headphone sockets plus instruction booklets. Complete Prices: £28.75
LINEAR 1.C.'s—FULL SPEC TEAK 60 A U D I o KIT plus 46p postage
Typo No. I 25 100+ | DTL 930 SERIES '
;2;83 8gg g;g gég LOGIC1.C’s DUAL-IN-LINE [ Comprising: Teak veneered cabinet size 16} X 113" x 31", other parta lncl_udfa aluminium chassis, heatsink and
72709p 020 o018 018 JType 1 25 100 SOCKETS front panel bracket, plus back panel and appropriate sockets etc. Kit price: :.;9.95 plus 46p postage.
72710 035 033 030 [BPe30 015 o0l4 013 f
8 4 & 16 Lead Sockets for use with
72741 0.30 0.29 0.28 BP932 0-18 0-15 0-14 X g
il og0 oz oas fmrm ole ol Ol purLrvoie Ton tio e | AL 0/AL20/AL30 AUDIO AMPLIFIER
727410 0.30 0.28 0.28 BP935 0-18 015 014 PROF. TYPE No. 1-24 25-99 100up s M o D U LES
712747 085 080 0756 {BPe38 016 015 014 | 15 Nipintype 83p - B0p  B7p
[aT18E: 0238 038 034 jBPods 018 015 014§ 79016 385 3sp  a%p The AL10, AL20 and AL30 units are
Sh20le 059 045 o040 |BPoz 030 028 02N Te0a4 " " 75p 70p 6oy imilar in ‘their appesrance and in their
SL701C 0.50 0.45 040 BP946 016 014 013 B 10w COST No. » 70p 68p P MI K Ielllr ',lp ;Ilowever careful
SL702C 0.50 0.45 0.40 BPo48 0-30 0-28 0-25 § gps - general specification. o | al Eiul
AA268 0.80 070 080 BPS51 0-70 0-85 0-60 v 18 Mp 12p selection of the plastic power device
TAA293 £100 085 090 BP962 015 014 ¢13 § BEB1E . 170 15p 13p resulted in a range of output powers from
TAA350A £185 £1.80 £1.70 {BPS093 045 043  0-40 [esrospintyve 160 130 1o fl0wats RMS.
pAT0SC 028 026 024 [BPI0Y 045 043 040 Thelkvecsatil it o fthel sl Cee R e
pA709C 0.20 019 0.18 BPWST 0-45 0-43 0-40 NQMENCAL INDICATOR TUBES ideal for use_ln record p! ayel':!. tape recol le’m.
711 0.356 0.33 0.30 BP9099 0-45 043 040 fl Tyoe Dyescription stereo amplifiers and cas;e tehnnd cartridge
AT1Z 035 033 030 8015F Minnron £1.20 apeplayersiniihelcaran it o
fge o di sl R ES — =
B . 4 5 £1. onditions erformance
76023 £1.80 £1.45 £1.40 BI-PAK 1 975 All mdicators 0.9 + Decimal poimt. § ——————————————— Sl T T
76660 095 093 0.90 All side viewing. Full data for all § -HARMONIC DISTORTION Po—3 WATTS {=1KHz 0-25%
NEsss ‘008 063 080 CATALOGUE & LISTS | types available on reques LOAD IMPEDANCE D
NE356 095 083 090 |Send S.A.E. and 10p || SUFS0 STEREO HEADPHONES, e — S S — e . :
< 1. i . T g N
EDSR 3166 TRIPLE 66 BIT esponse 20 (o 2000011z, Sercoimony § NPUTIMPEDANCE GRIKE: YL 00
g;gAglC S:l!‘IJlPT &EG!SC?E%K The STE R E o 20 switch anel volume conuols. 4.96 FREQUENCY RESPONSE + 3dB Po—2 WATTE 50 Hz-25KHz
‘'ompatible. w  Clocl - - i, _ . i A _
Capacitance, High 8peed Diode The ‘Stereo 20’ amplifier is mounted, read ired M 1o | = -
g""eﬁ'ﬁf Tnputs I‘ghed “OR’ 'i‘f.m(l ol 501\e-plece chassis mmmmgy'zgﬂ:m.ﬂ}? SENSITIVITY for RATED O/P - Vs Eﬁv. R:1 802 f=1KHz ) 75mV. RMS_
pa ¥y SPECIFICATION cm. X 55 cm. This compact unit - v
SHEET AVAILABLE _£1oach | complete with on/oft ewltch volume control, DIMENSIONS SiX2ioo
ance, and treble controis, Trans-
TEAK VENEERED former, Power supply and Power amps. e above table relates to the AL10, AL20 snd AL30 modules. The following table
CABINET for: Attractiveiy printed front panel and match- outlines the differences in their working conditions.
STEREO 20 ing control knobs. The ‘Stereo 20 has been
designed to fit into most turntable plinths
TC 20. £3.95 p&p 45p \«;i‘zloutiin}exferiing with the mechanism or, Parameter ALl0 AL20 AL30
EMILEK 350 ; § alternatively, into a separate cabinet. ™ B B8 g =2 >
System Enclolul;:lﬁt'r::::lz Output powver 20w pesk. lnput 1 (Cer.) pre Maximum Supjly Voltage 25 30 80
veneer, including speakers. § 300mV_into 1M. Freq. res. 25Hz-25kHz, w .4 - o i 5 o -
Rec. retail price £45.50 per Input 2 (Aux.) 4mV into 30K. Harmonic Power output fur 2% T.H.D. 3 watts 5 watts 10 watts
pr. OUR SPECIAL PRICE { distortion. Bass control +12dB at 60H: (RL=t82 f=1 KHz) RMS Min. RMS Min. RMS8 Min.
30 per pair P. & p.£3 ONLY | tyvically 025% ‘at 1 vatt. Trevle con.ff | 4-45 %
WHILE £ 14dB at 14kHz. v&p 45p % PRICE £2.50 £2.85 £3.20

STOCKS  LAST!

3 TERMINAL POSITIVE

VOLTAGE REGULATORS

TO.8 Plistic Encapsulatior

The PA 12 p lift

haa been d to match into

PA 12. PRE-AMPLIFIER SPECIFICATION

Frequency response—

All prices inclusive of V.A.T. Giroe No. 388 - 7006
Pleose send olf orders direct to warehouse and despatch department

7805/L) 5V (Equv. to MVR5 £1.35 Jmonat budget stereo systems. It is compatible with the 20Hz-50KHz (—3dB
mmx?;ugg IV B (o MVR12v) £1.35 AL 10, AL 20 aud AL 30 nudio power amplifiers and it | Bass control— -
DATB15/L131 15V [Equv. 10 MVRI5V) £1.35 fcan be supptied from their associated power supplies. + 12dB at 60H
LATBI8 18V £1.35 ] There are two stereo inputs, one has been designed for use § Treble control—
ek A= with *Ceramic cartridge while the auxiliary input wil) +14dB at 14KHz .
TRANSFORMERg suit most ﬂi'agneuc cartridges. Full details are given in § *Input 1. Impedance
T48] (Use with AL10) £1.60 P. & P. 22p. () e (oih, o Aoy PRICE .1 Meg. ohm
T538 (Use with AL20& AL30) £2.30 P. & P.22p. § Sontrols are, from left to right: Sentitivity[d0bmy)
BMTB80(Use with ALB0)£2.75 P. & P. 40p Volume and on/of switch, halance, tInput 2. Impedance P

- . 2 3 bass and treble. Bize 162mm X O 30 K chms P o Box 6 WARE v HERTS
84mm x 35mm s Bensitivity 4mV o S »

POWER SUPPLIES

P8 12. (Use with AL10, AL20 & AL30)

SPM 80. (Use with AL60)

FRONT PANELS FP12 50p

£338

erseas add extra for airma
order pleas:

Postage and packing add 20,
Minimum order 55p. Cash wi

Guaranteed Satisfaction or Money Back
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-~ revolutionin
the recording
industry

s e R

The Itam 805 8-tracl
master recorder. £1790

Comprehensive facilities include sync on all channels, servo
controlled capstan, modular electronics. variable speed
{optional). relay solenoid operation.

Fully modular electronics using plug-in
PCBs throughout. Separate sync and replay
amps give identical levels. Switchable VUs
with slow decay. Individual oscillator for
each channel, Dolby
A switching facility.

Compact console presentation for
easy portability. £1,790 + VAT. Full
console optional extra.

wtam
Industrial Tape Applications, 5 Pratt Street, London NW1 OAE.

Tel: 01-485 6162/7833. Telex: 21879.
WW—190 FOR FURTHER DETAILS
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Audio Connectors

Broadcast pattern jackfields, jackcords.
plugs and jacks

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

Hirschmann Banana plugs and test probes
XLR compatible in-line attenuators and
reversers

Low cost slider faders by Ruf

Future Film Developments Ltd.
90 Wardour Street,
London W1V 3LE

01-437 1892/3

WW—109 FOR FURTHER DETAILS

|

Robotics

John F. Young

The object of this book is to present a

comprehensive and orderly account of the

principles and practice of robotics. It will

provide a valuable source of reference for

research workers and those in related fields.

1973 304pp., illustrated 0408705222 £6.00
Obtainable through any bookseller or from

NEWNES-BUTTERWORTH

Borough Green, Sevenoaks,
Kent TN15 8PH. Tel. Borough Green 2247.

QUADROPHONIC
TAPE PLAYERS

Brenell Mark V Series 1l Tape Decks mounted on Imhof Case IMP503/1915

size 21 in, wide x 19 in. front to back and 10 in. high overall Including deck. This

rugged unit can be purchased separately or fitted with the amplifiers described

beiow. Others are available giving up to eight tracks. Price from £118
Playback Pre-amplifiers

A self-powered unit size 19 in. x 5% In. x 4 in. deep with four plug-in low noise

preamplifiers giving 1V output into 100 ohm line. Price £32
Quad Power Amplifiers

A complete amplifier size 7 In. x 10} in. x 4 in. high with four plug-in power

amplifiers each giving 8W RMS int¢ 8 ohms from TIP31/32 output stage. 30V

supply. @ Price £37
Tax and carriage extra

Ask about tape controlled teach t, with il
typewriting and playing the piano or organ.

DEIMOS LIMITED
Simmonds Road, Wincheap Industrial Estate,
Canterbury, Kent.

Tel: 0227 68597

ted panel display, for

Wilkinsons RELAYS st

BUILT TO YOUR SPECIFICATION.
HIGHEST QUALITY AT COMPETI-
TIVE PRICES WITH A QUICK DE-
LIVERY SERVICE. QUOTATIONS BY
RETURN HOME AND OVERSEAS.

P.O. type 2201a MINIATURE UNISELECTORS
including Jack 12 outlet 2 bridging 1 non-bridging
wipers, This compact ratchet-driven 3-level selector
is of unique design and occupies no more space than
a standard 3000 type Relay. £8.50 each. P.O. Type
2 Uniselectors 25 outlet 8-level non-bridging wipers
300 ohms, £14 each. Eleven-level 1 bridging 10non-bridging 650hms. £17 each. P.O. Type 3 Uni-
selectors 25 outlet 4 level including single homing arc 1 bridging 3 non-bridging wipers 1000ohms,
£10.60each.

We can supply from stock a complete range of G.E.C. miniature sealed and Ericsson cylindrical
type Relays. also P.O. type High Speed open Relays 88 and 89 series. latest type 100 AM 2 X
53 ohms £3.50 each.

BRIDGE MEGGERS 1.000 volts range 0/100 meg—ohms/infinity with resistance box £85.
MINIATURE DIGITAL INDICATOR size of digits § inch illuminated by 28 volt midget flanged

lamps, weight 34 ozs. reading O to 9 with decimal points. quick disconnect rear of unit for easy
lamp replacement £4.50 ea.

HIGH SPEED COUNTERS £1.75 each 34in. X 1in. 10 counts per second with 4 figures. The
tollowing D.C. voltages are available 6 v., 12'v.. 24 v..50v., or 1 10v. Auxiliary contacts. normally
open. extra.
Al prices shown are carriage paid UK only but subject to VAT at the standard rate.
L. WILKINSON (CROYDON) LTD.. LONGLEY HOUSE,

LbNGLEY RD.. CROYDON, CRO 3LH. Phone 01-684 0236. Grams: WILCO CROYDON

WW—066 FOR FURTHER DETAILS
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SEMICONDUCTORS

TRANSISTORS & DIODES

AC126  0.15 BC267A 0.12 BSX60 0.60 2N2926R 0.10 OLSON

AC127  0.16 BC300 0.30 CRS3/05 0.31 2N3053 0.15 | MI/VIL‘ASES
AC128 0.5 BC301 028 CRS3/10 0.38 2N3054 0.38

AC141 0.6 BC303 0.30 CRS3/20 042 2N3055 0.42
AC142 0.8 BC307B 0.10 CRS3/40 0.65 2N3415 0.12
AC176  0.16 BC328 0.156 OAS5 0.60 2N3442 0.80
AC187  0.20 BC338 0.15 OA9 020 2N3714 1.16
AC188  0.20 BC377 020 OA10 037 2N3715 1.21
AC128K 0.26 BCY32 1.07 0OC44  0.08 2N3716 1.28
AC141K 0.28 BCY39 125 0C45  0.08 2N3771 1.25
AC142K 0.26 BCY70 0.3 OC70  0.08 2N3773 2.18
AC176K 0.28 BCY71 0.18 OC71  0.08 2N3904 0.12
AC187K 0.30 BCY72 012 O0C75  0.08 2N3906 0.12
AC188K 0.28 BDY60 0.61 OC139 0.45 2N4036 0.38
AD142  0.46 BDY61 053 OC140 0.656 2N4123 0.12
AD143 040 BDY62 0.45 0C205 125 2N4124 0.2
AD149 048 BDYS0 228 O0C206 1.25 2N5064 0.25
AL102  0.65 BDY91 2.16 0C207 140 ICS

AL103  0.65 BDY92 175 TIC47  0.35 TAA435 0.56
BA102 015 BD131 032 2N697 0.11 TAA611 0.68
BC107 014 BD132 044 2N930 0.14 TAAS61 0.68
BC108  0.13 BD135 0.32 2N1302 0.15 TBA560 2.90

BC109  0.14 BD136 0.34 2N1303 0.15 TBA570 1.20 o L
BC147 0.10 BD137 0.36 2N1304 0.18 TBA641 0.88 Standard minicases are made from 20g. mild steel
BC148 0.10 80138 0.38 2N1305 0.18 LM309K 1.80 sheets zinc-coated and finished in silver grey hammer-
BC149 010 BD139 041 2N1306 0.22 7 seg LEDs tone stove enamel. Front panels made from 18g. steel,
BC153  0.15 BD140 045 2N1307 0.22 DL704 1.9 o Ve s
BC157 0.1 BDY10O 0.85 2N1308 023 DL707  0.90 finished in light grey high gloss enamel.
BC158  0.11 BDY11 080 2N1309 0.23 DL747 1.75
BC159 0.1 BDY20 0.80 2N2102 0.32 Al prices inclusive Overall Dimension | Case Case Chrome
BC160 0.28 BDY38 0.60 2N2904 0.17 VAT. Post& packing Type | Width Height Depth | novents | with vents| leg
BC161  0.30 BFY50  0.20 2N2905 0.18 0.20extra. Matching ‘
BC171A 0.10 BFY51  0.18 2N2905A 0.20 charge (Gain only) 21 61" 4L 41| — 3.57 0.82
BC171B  0.10 BFY52  0.19 2N2926G 0.10 0.20extra/pair. . B .
BC168B 0.10 BSX19 014 2N29260 0.10 SEND SAE. FOR 22 8% 53 53" | — 4.01 |0.82
BC261A 0.10 BSX20  0.15 2N2926Y 0.10 COMPLETE LIST. 23 10" 63 63| — 478 lo.88
LYNX ELECTRONICS (LONDON) LTD, | | [2¢ |12 7 7r|— | s2z |oss
8 CULLEN WAY, LONDON NW10 SA L 6" 4" 4" | 3. 3 .
Tel. 01-965 2243 258 | 61" 43 61| 3.63 4.07 |0.82
- 26A 83”7 B3 61" | 4.89 533 |0.88
26B | 83 53" 81| s.11 5.55 |0.88
27A | 1227 7y 517 | 5.33 5.88 |0.88
278 1217 73" 8” 5.77 6.32 0.88
= — 28A | 14”7 104" 61| 6.32 687 |—
nw : 288 | 147 10y 81| 6.87 742 |—
29A 10” 47 6” 4.40 4.84 0.88
29B 107 47 8” 4.67 5.11 0.88
30A 12" 5” 6" 4.78 5.33 0.88
30B 127 57 8” 5.06 5.61 0.88
31A 147 6" 6” 5.22 5.77 0.88
31B 147 6” 8” 5.50 6.05 0.88
61 153" 7i7 9y | — 797 |—
62 | 174" 81 91| — 9.24 |—
63 | 163" 93" 93| — 9.24 |—
5 assembly 64 |15y 737 123 | — 924 |—
hoards plus 65 1737 84 123 | — 10.56 |—
=) An 1n an —_— —_—
500 solder plns 66 163 9% 123 10.56
{Approx.)
Types 21, 22, 23 and 24 are finished in olive green
ONLY ) hammertone with front panels in light straw gloss
.32;':,%‘;:; enamel. Fitted with ventilated rear panels only. No
and packing. louvres in the base.

re-usable Circuit Assembly kit
at a price you can afford. Designed
for double sided circuitry, these unique
assembly boards and pins are
continuously re-usable —cutting your
development time and material costs.
With the ‘Lektrokit’ system, circuitry
is so simple to modify time and
time again

Send cash with order to,-

I“ LEKTROKIT LTD. A

PORTABLE POWER DISTRIBUTION

COMPLETE WITH 6FT CABLE
AND 13AMP PLUG

4 SOCKETS 13A. £8.00
6 SOCKETS 13A. £9.50
4 SOCKETS 13A.+SW. £9.15
6 SOCKETS 13A.+SW. £10.10

Trade Counterisopen for personal callers from 9 a.m. to 5.00 p.m. M onday-Friday

Trafford Road, Reading, Berks. RG1 8JR.X/ v 5-7 LONG ST., LONDON, E.2.
il Mo el OLSON ELECTRONICS LTD., Tet. o175 2345
WW-—244 FOR FURTHER DETAILS WW—231 FOR FURTHER DETAILS
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VICES

Mini-Computer

Systems

Available for immediate deliyery at greatly
reduced prices due to special purchase

; Little-used PDPBE 12K system including: High Speed Paper
Tape Reader. High Speed Paper Tape Punch. Memory Drum.

-lust arrived—PDP8L 4K processor with 8K extender box.
ALSO PDP11/15 4K Desk-top processor with Teietype control
A phone call could save you a bomb! Ring now for price.
Other models becoming available all the time—et us know
your requirements.

BRAND NEW
ECONOMY RANGE
OF 80 COLUMN
HAND PUNCHES
£69. 50 Plus Carr & mT

Alsa  gvailal
mechanism—£89.50  + cariay u & VAT Electric
ines supplied with

mnx?mnm uhuhn
10— + camiage & VAT. Al
numeric kmnp: and dust cover snd covered by our 12 month guarantee.

[:rmml extras: Alphenumeric Keytops, Chiptray and Wreck Knife.
Ideal for stock control, sales analysis. back-up in existing computer
installations. DP training centres. schools, etc.
Add 8% VAT to all prices shown
Carriage extra—details oh request

|

PAPER TAPE PUNCHES & READERS
DEC High-Speed Paper Tape Reader/Punch for PDP81. Hardly
used. Our special price £1,500.

DATA DYNAMICS 1114 Rack-Mounted 110 cps Punch, as
ew. in rack cabinet and com-
plete with control and mterface eTectronlcs and power supply
unit with short circuit and overload _protection. Asynchronous
operation up 10 110 cps. Our special price £650,
FACIT 4080 Rack-Mounted 150 cps Punch. Heavy duty punch
suitable for all types of tape inc. Mylar. UNUSED SURPLUS—
A BARGAIN AT £595.

INVAC P135 solenoid-
actuated punch, 35 cps
5/6/7/8 channel. Compacl
un“ 7*" 8‘}" 5"
Power requirements: T
transport  solencids 21

Punch solenoids
26V 4.5A, Punch retum
solencids 26V 2A. Mini-
mum pulse width 16 milli-
sec. Price £69.50.

FACIT 400t High Speed
Reader, rack-mounted ver-
sion. 5/6/1/8 channel
dielectric reader for speeds
up to 500 cps {or 1000 cps
using separate spooler). One
BRAND NEW unit available
in original manufacturer's
packing— OUR BARGAIN
PRICE £895.00. One little-
used second-hand unit also available at £650.00.

TALLY 424 Brush Reader. Reads all 5 to 8 channel tape
asynchronously at speeds up to 60 cps in aither direction.
Rack-mounted complete with spools. £125.00

FERRANT! TRS photoelecmc transistorised reader, 300 cps.
5/6/7/8 ch tape. N Price £90.00.

INVAC Photoelectric Reader. Motorless.

£

TELETYPE BRPE 110

cps Synchronous Punch
5/7/8 channel.  Self-
contained mains-opera-
ted unit consisting of
p:sch unit, has;. wr
and tape sy .
Price 45.88. Sound-
reducing cabinet avail-
able at £25.00.

¥

The SECOND-USER
Computer Specialists

Y\11jPeripherals and Systems for Data Processing
Systems, Equipment and Components

eybuard

ELECTRO-MECHANICAL NUMERIC AND ALPHA-
NUMERIC KEYBOARDS originally
designed for 80-column card punch and
verifier machines. Numeric with 12
character keys and 8 instruction keys s

ic with 47 ch keys
and 8 instruction keys. Price: Numeric "
£4.50 + £1,00 P&P. Alpha-numeric
£15 + £3.00 P&P.
PAPER TAPE PUNCH/VERIFIER KEYBOARDS. Ful
alphanumeric keyboard with 65 keys + 4 shift keys in 4-bank
layout. 1ISO coded. Oparating speed up to 25 ch./sec. Mounted
inattractive case with control panel. Price £25 + £3.50P&P.
REED-SWITCH 4-BANK ALPHA-NUMERIC XKEYBOARD
mounted on printed circuit board with ASCIl coded output.
43 character keys + 2 shift keys and 12 instructional keys.
Ideal for data dlsplays computer programming. etc.
(a) Ex-equipment. housed in matal case: £30.00 + £3.00 P&P
(b} Brand new, mounted on PCboard only: £30.00 + £1.00P&P

PHOTOELECTRIC  ENCDDED  KEY-
BDARDS. No metallic switches o contacts.
ification.

Photoelectric
elactric encoders and power-assisted solanoid
i lmmn 45-key alpha-numeric keyboard +
ce bar + key intedock. Qutput—Photocells
500 ln 2 Mag. for Logic 1. 800 Ohms-2K Ohms for
Logic 2. —12V DI DC Logic 1. Vottage requirements
—ZBVDCmA — 12V 60mA, + 6V 5mA. Price £45 + £4.50 P&P.
instaliations. DF training centres, schools. etc.
JUST ARRIVED—FABULOUS BRAND NEW KEY-
BOARDS WITH READ ONLY MEMORY AND ASCII
CODED OUTPUT. Input Voltage — 12V DC: positive logic;
TTL compatible: odd parity
8-bit, two-keyrollover;
strobed ROM. 4-bank

solid state unit to read any 5/8/7/8 hole tape at speeds up to
20 cps. Com act ‘unit 63" X 6”. Power Requirements:
Solenoids BVDC 2A, Ampllf‘ev —12VDC 500mA. Price

FERRANT! TR2 Photoslectric Reader.
200 cps. 5/7 channel tape. Price £35.00.
TERMIN

ASR33 and 35. KSR33. 18M Model 8 and Selectric. COSSOR
and HAZELTINE VDUs. p.o.a.

Mains operated up to

ic key-
board with 68 key
positions + 11 in-
struction keys + space
bar. ldeal for com-
munications equip-
ment. Complete with associated integrated
circuitry. Power supply i and
binary-coded outputs are made to a printed card connector at
rearof keyboard. OURINCREDIBLE PRICE £49.60 + £1.00P&P.

COMPUTER SALES & SERVICES (EQUIPMENT) LIMITED
49/53 Pancras Road. London NW1 2QB. Tel: 01-278 5571

www americanradiohistorv com
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DISPLAYED APPOINTMENTS VACANT: £6.08 per single col. centimetre (min. 3cm).
LINE advertisements (run on): 86p per line (approx. 7 words), minimum three lines,
BOX NUMBERS: 35p extra. (Replies should be addressed to the Box number in the
advertisement, c/o Wireless World, Dorset House, Stamford Street, London SE1 9LU).

APPOINTMENTS VACANT

PHONE: Allan Petters on-01-261 8508 or 01-261 8423.

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.
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Adverti ts p

available.

d up to 12
noon Wednesday, May 7th, for the
June issue subject to space being

Electronics Engineers

-multiple potential

Potential relating to Pye Telecom’s future in a
situation where worldwide demand for radio com-
munication products is increasing considerably and
constantly. Potential in an organisation where the
only limiting factor is your own ability. Potential
for pleasant living in one of the most attractive
parts of Britain. And finally, potential in any of
these three major areas of the Company’s activities:

Development

Lab work on portable, mobile, fixed station and
digital equipment. BSc is preferred, but lower
qualifications with sufficient RF experience and
interest may be acceptable. Age range is 21-28 and
you will probably have either a recent qualification
or a relevant background of 3 years in radio com-
munication equipment. It’s a pleasant working
atmosphere, with small team operation, using the
very latest RF technology. If you merit advance-
ment. it’s there for the taking.

Systems

You’ll be involved as a member of an engineering
team in planning systems including VHF/UHF
links, fixed stations, extensive control functions

and a range of mobile, portable radios and ancil-
liaries. Close marketing involvement includes
customer contact. Experience of VHF/UHF equip-
ment and telecommunications practice are pre-
ferred, but if you're young and qualified you may
well be eligible.

Ccommissioning

Testing, installing, commissioning and surveying
for systems in both the UK and overseas after a
6-month training programme. HNC or C & G Final
are ideal qualifications, but ONC or C & G Inter
plus experience of either installing, testing,
servicing or maintaining radio equipment may be
an acceptable alternative. A current driving licence
is essential.

If your background is appropriate find out more.
All the information you need will be yours as soon
as you phone or write to Richard Turner at:

O

Pye Telecommunications Ltd

Newmarket Road, Cambridge CB5 8PD
Telephone: Cambridge 61222

4 mamiw of tw Py of Camtritge GO

4592

VISUAL AIDS CENTRE
254 Belsize Road, London, N.W.é.

CCTV and Sound Techician
for Training Department

NATIONAL AUDIO

VISUAL AND
AURAL AIDS TECHNICIAN

Applications are invited from suitably qualified persons to maintain and repair a
range of Audio and Video equipment including T.V. Receivers in schools and other
Education Establishments.

Average weekly earnings including bonus up to £50 per 40 hour week.

in direct support of courses for lectures and
trainers from education and industrial estab-
lishments. Additional interest in photography
and reprographic processes desirable..

Salary negotiable according to qualifications and
experience.

Further details from Col. Parker. Tel: 01.624
8812, [4612

CROYDON

Applications to (or further particulars may be obtained from) The Superintendent,
Croydon Education Committee, Service Centre, Princess Road, Croydon, CRO 2QZ,
Tel: 01-684 9393, [4506

wiaany americanradiohictorny com
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Join the
Post Office B |
Maritime Service.
We have openings for Wi~
Radio Operatorsat 44 g/

several of our £

coastal stations. o p
The work

isjust as salary, you'll get an average

interesting, just
as rewarding as aboard ship,
but you get home to see your
wife and family more often. You
need a United Kingdom General
or First Class Certificate in
Radiocommunications, or an
equivalent certificate issued by a
Commonwealth Administration
or the Irish Republic.

Starting pay for a man of
25or over is £2,270, plus cost of
living allowance with further

a80

Radio Operators.
How to see more
- of your wife
without losing
sight of the sea.

annual
increases
.after that.

s
')F“j-‘ happy to
take people
from 19 up.

i
In addition to your basic

allowance of £450 a year for
shift duties and there are
opportunities for overtime.

Other benefits include a
good pension scheme, sick pay
and prospects of promotion to
Senior Management.

For moreinformation, write
to: ETE Maritime Radio Services
Division (L534),ET 17.1.1.2,,
Room 643, Union House,

St. Martins-le-Grand,"London,
EC1A 1AS.

Post Offfice

wiaany americanradinohistory cam.
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Production

Engineer
(TV Systems)

As leading. worldwide designers and makers of TV
broadcast equipment and services, Pye TVT have

- excellent opportunities for a Production Engineer.
Preferably in his early 30s he should be experienced in
short-run batch production in the electronics industry.
with @ minimum of ONC in Electronic Engineering
through an apprenticeship. He should enjoy working in
a challenging environment, where job responsibility is
properly delegated and a commonsense approach is vital.
The work involves:
* Methods Engineering/Aspects of work study
% Evaluating new assembly processes
* Influencing new design
% Designing cableforms. producing assembly/wiring

diagrams, instructions and planning layouts
* Control throughout the production cycle on an
instructing/troubleshooting capacity

We offer a competitive starting salary and full employee
benéefits, including assistance with relocation expenses
in approved circumstances.
Please write, with details of qualifications and career, to:
Mrs J. A. Macnab, Personnel Manager

O _

4607

Pye of Cambridge Ltd @

St Andrews Road Cambridge .
CB41DP Tel: Cambridge (0223)58985

Storno LIMITED,

Manufacturers of modern-FM radio communication
systems for all branches of industry, transport and
Public Authorities require additional

TEST TECHNICIANS

based in Camberley to assist in the final testing
of personal and mobile radio equipment and
sophisticated control systems.

Knowledge of RF, digital and thick film techniques
desirable with academic levels to ONC or C. & G.
Final, but for an applicant with exceptional
experience and knowledge these qualifications
may be waived.

Pleasant working conditions, good salary and
overtime. Opportunities for further study and
training. ’
Hours: Monday—Thursday:

8.15am—1.00 pm. 1.30 pm—4.45 pm.

Friday:

8.15am—-1.00 pm. 1.30 pm—3.30 pm.

Apply: The Personnel Officer,

Storno

LIMITED,
Frimley Road,
Camberley. Telephone: 0276 29131

4617

Storno SERVES THE NATION . . .
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 TEES257

The Independent Local Radio Station based on
Teesside is seeking technical staff. The staff
will be responsible to the Chief Engineer for the
full range of operational and maintenance
requirements, including outside broadcasts.

The studios, based in Stockton, will be equipped
with the most up-to-date stereo equipment, and
transmissions are expected to start early this
summer.

Salaries offered will reflect the experience of the
candidate and there will be a contributory
pension scheme.

Please write, giving brief career and personal
details, to:

The Chief Engineer
"“Tees 257"
74 Dovecot Street
Stockton-on-Tees
" Cleveland 4590

Communications

Engineer
NORTH SEA GAS AND OIL

Conoco North Sea Inc., a Company actively engaged in the
development of gas and oil discoveries in the North Sea, are
seeking a Communications Engineer for their London {West
End) office.

His main responsibilities will be to co-ordinate and plan com
munications services to support the Company's drilling and

Looking
for

a
new
job?

Perhaps we can help!

We have regular contact
with hundreds of Electronics
and Electrical companies
needing qualified technicians
and engineers and can
therefore help you find an
interesting and well paid
job. All you need do is to
return the coupon below
or give us a ring.

Our service is confidential
and costs you nothing.

TJB Technical Services Bureau,

production activities, which will of course involve frequent

travel to the drilling operations bases at Dundee and Great 3A SOUth Bar,
Yarmouth, and to the gas production facilities at Mablethorpe q

in Lincolnshire. Banbury, Oxfordshire.
Candidatesaged 30-35should possessaDegreeinElectrical/

Electronic Engineering, and have several years practical ex Baﬂblﬂ'y (0295) 53529

perience in radio systems engineering. A working knowledge
of current Post Office radio and transmission regulations 1s
very desirable, pa-ticularly with relationto North Sea Explora
tion and Production activities.
The postcar-iesahighly competitivesalary, thereis
a non-contributory Pension Scheme and there
are good promotional prospects.
Write, giving full details of career history to.—
R.E.Horley,
ConocoNorthSealnc.,
Park House, 116 Park Street,
London W1Y 4NN.

4610

Technical Services Bureau

is a division of Technical &
Executive Personnel Ltd and
is solely concerned with job
placement in the Electronics
and Electrical Industries

Please send me an “Application for Employment” form
NAME it
ADDRESS ..ot Boocoo0600ac0Ed

www americanradiohistorvy com
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Electronics Engineer

Telemotive UK Limited is a company in association with a major USA manu-
facturer with' world leaderships in the radio control of industrial machines,
systems, and processes, in collision prevention, in remote positioning. and in
other industrial electronics activities.

Our principal products are founded on the near field induction effect and on
other inductive techniques in the 300kHz band. No other UK company has a
comparable product line, and our business therefore offers engineering oppor-
tunities of unusual interest. Training in our techniques is provided.

Our current requirement is for a young engineer with versatile abilities because
at different times his work will involve application engineering, production
testing. commissioning of systems on customers’ sites, field and base service.
the anglicisation of designs originating in other countries, and a measure of
production control. In each of these fields there is scope for personal engineering
contributions.

The position involves some travelling within the UK and will take the engineer
into a wide variety of industries. The base from which he will work is in
Byfleet, Surrey.

Telemotive is a good employer. It only employs people who are exceptional in
their particular job. and it treats them accordingly. The salary will depend upon
the capability of the chosen applicant.

Please forward personal details to:

telemotive u.k. Itd

TELEMOTIVE HOUSE, 100 HIGH ROAD, BYFLEET, WEYBRIDGE, SURREY
BYFLEET 47117

Wireless World, May 1975

CATV — MATV
ENGINEERS

AND

TECHNICIANS

Canada’s Leader in cable Television
requires personnel for research and
production Departments.

Openings for research in amplifier,
Passives, Converter Designing.

Opening for Director of Electronics
Engineering—should have CATV or
related experience.

Electronics person strong in leader-
ship, Methods and Mechanical Acumen
required for capacity of Production
Manager.

Good Salaries, generous benefits,

Please Airmail complete Personnel
History and references to:

Mr. J. E. Thomas,

Lindsay Speciality Products Ltd.,
50, Mary St.,

W. Lindsey, Ontario,

Canada.
[4600

Senior
Viaintenance
Engineer

Tape Duplicating

The Tape Duplicating Co., the leading independent production
company in this field, require an experienced electronics
engineer to take charge of the calibration and maintenance
of the extensive, modern electronic and electro-mechanical
equipment at their plantin Waltham Abbey.

Applicants, aged 22-25, with atieast ONC, should preferably
have experience of tape recording techniques and be capable of
working with the minimum of supervision.

A goodsalary, commensurate with age and experience, will be
paid and there are opportunities for well-paid overtime.

Apply, Personnel Manager, (ref. RMW)
The Tape Duplicating Co. (Gt. Britain) Ltd.
Audio Works, Cartersfieid Road,

Waltham Abbey, Essex, EN91JF

Tel: Lea Valley 712712.

www americanradiohistorvy com

SIEMENS
MEDICAL ENGINEERING

Service and Sales
Engineering

Service and Sales Engineers required
for Electro-Medical Department, to
work in the London area. Previous
experience in this field an advantage,
but knowledge of electronics essen-
tial.

Applications to:

SIEREX LTD,,
Heron House, 109 Wembley Hill Road,

Wembley, Middlesex, HA9 8BZ.
[4570

Royal Postgraduate Medical
School and Institute of
Child Health

Department of Medical Physics
and Paediatrics

Research Fellow

required for development of instrumentation
and research in a clinical team concerned with
the investigation and intensive care of sick
newborn infants and children. There is par-
ticular interest in cardiopulmonary physiology
and the analysis of arterial blood gases in
the servo control of the treatment.

Applicants should hold appropriate degree
qualification in Physics or Electronic Engin-
eering, and have practical abifity and experi-
ence relevant to this field.

Initial salary in range up to £3,108 per annum
plus £399 London Atlowance plus threshold.

The post is available for one year in the first
instance with the possibility of an extension
for a further 2 years.

Applications, with full c.v., naming 2 referees
to the Personnel Officer, RPMS, Hammersmith
Hospital, DuCane Road, London W12 O0HS,
quoting ref. No. 8/220. - [4601
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WEST SUSSEX |
COUNTY COUNCH

INSTRUCTOR
ELECTRONICS

Industrial Training Centre,
College Road, Crawley.

The person appointed will be
requured to give industrial training
in electronics to First Year “Off the
job’’ trainees at both Craft and
Technical level. Candidates for this
post should possess quallﬂcatlons of
at least an appropriate Ordinary
National Certificate level. The pre-
sent salary scale is £1,900 x £54 (3)
x £57 (9) to a maximum of £2,575
(under review) plus London Allow-
ance and current Threshold Pay-
ments. The commencing point on
the scale is determined by qualifica-
tions and previous experience.
Application forms and further par-
ticulars may be obtained from the
Manager (Electrical) at the above
Centre. Requests for application
forms should be made within 14

days of this advertisement.
[4606

Opportunities in the
ELECTRONICS
FIELD
Men with analogue or digital qualifications/
experience seeking higher paid posts in:

TEST — SERVICE — DESIGN - SALES.
Phone Mike Gernat. Ref. WW.

NEWMAN APPOINTMENTS
360 Oxford St. W1
01-629 7306 194

COVENTRY AREA
HEALTH AUTHORITY

ELECTRONIC TECHNICIAN
GRADE H

Electronic Technician is required to
take charge of the Medical Engineering
Maintenance Department dealing with
the maintenance of a wide variety of
electronic and electro medical appara-
tus. Applicants must possess HNC or
HND in Electronics or equivalent
qualifications.

Several years experience in the field
of Electronic Engineering in particular
diagnostic maintenance is necessary.
The ability to manage and supervise
staff will play an important part of
the job and training in the main-
tenance of specialised hospital equip-
ment will be given.

Salary from £2,601-£3,390 p.a. plus
Threshoid. Additional payments are
made if overtime is required.

There are many advantages of living
and working in Coventry so find out
more by writing, stating age, qualifi-
cations and expgrience together with
the names of two referees to the Area
Works Officer, Coventry Area Health
Authority, The Birches, Tamworth
Road, Keresiey End, Coventry CV7
8NN.

[4615
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Electronics Test
Engineers:

career openings
that aﬁect all
sorts of people...

. you most of all, naturally. Mainly because, by
]ommg the world’s largest exporter of radio- telephone
equipment you will inevitably open up for yourself
career advantages that very few companies can provide.
Pye Telecom is growing at an ever-increasing rate — and
the potential for its products has as yet been only
fractionally utilised.

But the work you do will also be vital to an incredible
number of others. Very frequently, life itself depends on
the efficiency of the UHF and VHF equipment you’ll be
working on. Police, firemen and ambulance staff are a
small sample of the extensive range of users. Which
explains the exacting specifications of the test
procedures in operation — and why previous fault-finding
and testing experience is an essential requirement. If it
relates to communications equipment, so much the
better, but this is not absolutely essential. More
important is practical proficiency, which may well have

been gained in the armed forces.

Find out more right now by phoning or writing to
Mrs Audrey Darkin at:

O

A member of the Pye of Camtridge Group 4496

Pye Telecommunications Ltd

Cambridge Works, Elizabeth Way.
Cambridge CB4 1DW. Tel: Cambridge 58985

WWW americanradinohictory cam
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_A Career with Marconi
. is a Qualification in

W vou are

& skilled -
Etectronic
Technician and
want 1o hear more
about career ;
prospects salaries etc |

contact = J. Prodger ]l P

»

4

MARCOMI
INSTRUMENTS

Longacres, Hatfield Road,
5t Albans, Herts.
Tel [ 5t Albans 59292

A GEC Marconi Electronics Co,

BRITAIN'S CAR RADIO SPECIALISTS

SENIOR
ELECTRONICS

s
Reporting to the Production Engineering Manager, he will be responsible for I

providing a day-to-day service to manufacturing, ensuring maximum continuity of
production.

He will liaise with design engineers to provide information concerning preferred
production practice on the electronic aspect of radio assembly.

Experience in FM radio is highly desirable plus the ability to control a small section
of electronic engineers.

A degree in electronic engineering is preferred, but candidates with HND or HNC
will be considered.

Itis considered that this position will be of interest to those in their late

twenties or thereabouts. The starting salary will depend on the degree to which you
can meet our requirements, and the conditions of service are those associated with
a progressive organization.

Please write or telephone for an Application Form to:

Miss . S. Thom, Personnel Mamager,

RADIOMOBILE LIMITED,

North Circular Road, London, NW2, 452 3333, Ext. 4340 or 4518.

4587

r

~
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THE UNIVERSITY OF HULL

Applications are invited for

the post of

- VIDEOTAPE/
TELECINE ENGINEER

in the Audio Visual Centre (a Univer-
sity Service wunit). Duties include
operating and maintaining the helical
scan videotape system—including
editing and telecine. The post is one
of responsibility, working in an exten-
sive and well equipped television unit.
Candidates should have experience of
broadcasting or educational television
operations.

Preferred qualifications: H.N.C. or
City & Guilds. Salary on scale £2,844-
£3,450 (Grade 6). Applications quoting
the names of two referees and ref. no.
AV/1 to the Technical Staff Officer,
University of Hull, by 13 May, 197S.

[4627

UNIVERSITY OF LIVERPOOL
Department of Physics

OPERATOR

Required to assist with running a 12
MeV Tandem Van de Graaff Accelera-
tor. Candidates must possess an HNC
or equlvalent qualification, and prac--
tical experience of installation and
maintenance of one of the followmg

electrical machinery, electric equip-
ment, vacuum systems. Salary on the
csale £2,439-£2,89S p.a. plus bonus for
shift work (at present 30%)

Application. forms may be obtained
from the Registrar, The University,
P.O. Box 147, Liverpool L6%9 3BX.

Quote ref. RV/427/WW.
[4618

VISION ENGINEER

required to join small team

operating a

TV Unit for Horseracing

If you have an HNC or equivalent qualifica-
tion and have experience in operating and
maintaining mobile TV equipment and VTRs
together with a willingness to travel and to
work in a demanding field, then this Com-
pany offers you :

1 the opportunity to join an organisation
that is forward Iooking and is planning
to develop and expand in the field of
television and electromics;

2 a job that is located in varied surround-
ings on British race courses;

3 a basic salary between £2,700—£3,375
plus expenses when on location.

Telephone: The Secretary, Racecourse Tech- '
nical Services, 88 Bushey Road, London
SW20. 01-947 3333. {4594
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RADIO
OFFICERS

Do you have PMG |, PMG ll, MPT 2 years operating
experience?

Possession of one of these qualifies you for con-
sideration for a Radio Officer post with composite
signals organisation.

On satisfactory completion of a 7-month specialist
training course, successful applicants are paid on a
scale rising to £3,242 pa: commencing salary according
to age—25 years and over £2,383 pa. During training
salary also by age, 25 and over £1.724 pa with free
accommodation.

The future holds good opportunities for established
status, service overseas and promotion.

Training courses commence at intervals throughout
the year. Earliest possible application advised.

Applications only from British-born UK residents up
to 35 years of age (40 years if exceptionally well
qualified) will be considered.

Full details from:

Recruitment Officer,
Government Communications Headquarters,
Room A/1105, Priors Road, Oakley,
Cheltenham, Glos GL52 5AJ
Telephone Cheltenham 21491 Ext 2270 |92

M APPOINTMENTS
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= Electricaland ~
® Electronic Engineering
@ Instructor

Effective training is vital to keep Pye of Cambridge as one
of Britain's leading electronic groups.

With this in mind. we seek an electrical and electronic
engineering instructor to join the well-equipped Pye
Technical Training Centre.

The work involves instruction. both theoretical and
practical, of first-year craft and technician trainees in the
electrical and electronic part of their course. This means
lecturing. demonstrating and supervision, to develop
basic skills and knowledge.

The man appointed will need as a minimum qualification
ONC or C & G final or equivalent: HNC or equivalent and
previous training experience would be desirable, but we
are prepared to give necessary training in instructional
techniques. He should also have factory experience of
current assembly and wiring techniques, including printed
circuits.

This vacancy could suit an electronic technician interested
in training, as well as a more experienced person.

We offer a good starting salary and the benefits and job
security of a major international group. Please send
details of qualifications and experience 10:

T. D. Humphreys. Personnel Manager

4591

Pye of Cambridge Ltd @
St Andrews Road Cambridge -
CB41DP Tel: Cambridge (0223)58985

Southern Television Limited

requires an

A vacancy has occurred for an Engineer at DOVER
to undertake the operation and maintenance of
broadcasting equipment.

Candidates should be aged 23-30 and qualified to
minimum H.N.C. in Electronics, or preferably a
Degree. Previous experience in the Broadcasting
Industry would be an advantage.

Working conditions are excellent and include
Pension, Life and Accident Insurance Schemes and
four weeks annual holiday.

Please apply in writing to:-

The Personnel Administrator,
Southern Television Limited,
Northam,

. Southampton SO9 4YQ

[4604

FOREIGN AND COMMONWEALTH OFFICE

We have a continuing commitment for

BROADCAST
RELAY ENGINEERS

To serve a one year (unaccompanied) tour of duty
on the Island of Masirah (off the coast of Oman).

Applications are invited from engineers with experi-
ence of the operation and maintenance of high
powered transmitters, and who hold a third year City
and Guilds Certificate in Telecommunications or its
equivalent.

SALARY :

£6,563 per annum plus a cost of living supplement of
£229.68 per annum. In addition a tax free allowance
of £480 per annum is payable for a single officer, or
£985 per annum for a married unaccompanied
officer.

Free furnished accommodation and passages are
available.

For an application form and further details, please
write to:

Recruitment Section

Foreign and Commonwealth Office
Hanslope Park

Hanslope

Milton Keynes MK19 7BH
(4585

wiaany ani@kicanradiohictarny,. com
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Jointhe EMI Serviceleamat Hayes

We urgently require

Electronic &
CallbratlonneEl;P;IIrieers

for the repair and calibration of a wide range of electro-
nic instrumentation, including oscilloscopes, DVMs, pulse
generators, power supplies etc

Applicants should be aged 18 years and should have had at
least two years background in electronics. Further training will
be givenin appropriate cases

Close Circuit Television
ineers

for the servicing and commissioning of CCTV, VTRs etc.

Applicants should be aged at least 19 years, and must have had

some experience in television receiver servicing,

For both of these positions, there will be attractive starting

salaries according to age, experience and ability.

37% hour week, plus paid overtime.

Don’t delay, for further details telephone or write to M. Ford,
01-573 3888 Ext. 2268, EMI Service, 254 Blyth Road, Hayes,
Middlesex.

The international music. electronics and leisure Group.

ELECTRONIC CRAFTSMEN

Is your present job routine and uninteresting? -

We are a research establishment and our craftsmen are engaged on a wide variety
of work in the fields of prototype and small batch wiring and assembly, test and
inspection, maintenance fault finding and repair. Why not join us and enjoy work-
ing in first class conditions in the country.

You can expect gross earnings including overtime of £45 per week, and we can
offer good housing at low rental (for applicants who reside outside the radius of
our Assisted Travel Area) together with 3 weeks paid ‘holiday with holiday bonus,
free pension and excellent sick benefit scheme.

Applicants who should have served a recognised apprenticeship or have had equiva-
lent training together with experience in one of the fields detailed should ’phone
Tadley 4111 (STD 073 56 4111) Ext. 5230, or write to:

INDUSTRIAL RECRUITMENT OFFICER
(PA/79/WW) PROCUREMENT EXECUTIVE
MINISTRY OF DEFENCE
AWRE ALDERMASTON
READING, BERKS.
RG7 4PR.
(4316

www americanradiohistorv com
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RADIO TEGHNIGIAN
CEII'I'BM AMEIIICA

Needed to work in Guatemala with the Radio
Schools Movement, training a team of
Guatemalans in the maintenance and repair
of station equipment. A British Volunteer
Programme post.

Information:

Paddy Coulter, Overseas Volunteers/CHR 41
Holland Park, London W.11. (4577

SITUATIONS VACANT

LECTRO-MECHANICAL wire man/assembler

required for work on professional recording
equipment. Experience preferred but not essential.
Good prospects for conscientious person capable of
working to a high standard. Bias Electronics
Limited, 572 Kingston Road, London SW20 8DR.
01-540 8808. [4608

HI-FI AUDIO ENGINEERS. We require experi-

enced Junior and Seniors and will pay top
rates to get them. Tell us about your abilities.
01-437 4607. [19-

ELEVISION ENGINEER required, for inde-
pendent Company in West London. Must be
fully experienced with Monochrome and Colour
TV’s. Able to drive. Top salary paid for the right
applicant. Please contact Mrs Gostelow on 01-603
8488. for interview. [4619

UNIVERSITY OF LEEDS. A vacancy exists in
the Department of Electrical and Electronic
Engineering for an Electronic Technician in the
Electronics Workshop. The duties will involve the
development and construction of prototype elec-
tronic equipment together with the modification,
testing and maintenance of a wide range of elec-
tronic equipment used in teaching and research.
Minimum qualifications ONC, OND, or City &
Guilds certificates in Electronic Engmeermg,
together with at least 7 years relevant experience.
Initial salary corresponding to the Grade 5 scale of
£2,439 to £2,895 per annum. Applications in writing
to Mr. C. S. Petch, Department of Electrical and
Electronic Engmeermg, The University, Leeds
LS2 9JT. {4605

ARTICLES FOR SALE

ARVAK, SOUNDLIGHT Converters, from £9;
Strobes, from £21; loads more, free catalogue,
98A (W), West Green Road, London, NI5 5NS;
01-800 8656. [23

CLEAR]NG distributor stocks, tramsistors, diodes,
components, etc. Sample pack 65p incl., postage
or send stamp for list. Redhawk Sales Ltd. 10 Maple
Lodge Close, Rickmansworth, Herts. Mail Order
Only. [4499

ONSTRUCTION AIDS—Screws, nuts, spacers,

etc., in small quantities. Aluminium panels
punched to spec. or plain sheet supplied. Fascia
panels etched aluminium to individual requirements.
Printed circuit boards—masters, negatives and
board, one-off or small numbers. Send 9p for list.
Ramar Constructor Services, 29 Shelbourne Road,
Stratford on Avon, Warwks. Tel. Stratford on Avon
(std 0789) 4879. [28

IGITAL CLOCK CHIP, AY-5-1224, with data

and circuit diagram, £3.66 plus VAT. ‘Jumbo’
LED digits (16mm high) type DL-747, only £2.04
each plus VAT, post free. Greenbank Electronics,
94 New Chester Road, Wirral, Merseyside ng
5AG.

X GPO Miscellaneous parts and equipment for
sale. Phone: 01-856 7923. (4599

EATH 10-102 DC—S5MHz Scope. Solid-State.
Like new, Less than 25 operating hours. £60.
26 Oberon Close, Hartford, Huntingdon, Cam[b4ss.ls

ADDERS unvarnished 14ft. lin. closed, 25ft. 4in,
extd. £21.40 delivered. Tel: Telford 586644. (13

OLOUR. UHF and TV SPARES. Colour and

UHF lists available on request. 625 TV. If unit,
suitable for Hi-Fi amp or tape recording, £6.75, P/P
35p. Television construction cross hatch kit, £3.85,
P/P 15p. Bush CTV 25. New convergence pane.ls plus
voke and blue Jat., £3.85, P/P 40p. New Philips single
standard convergence panels complete, incl. 16 con-
trols, coils, P.B. switches, leads and yoke £5.00, P/P
40p. New Cotour Scan Cods Mullard or Plessey plus
convergence yoke and blue lateral. £10.00, P/P 40.

Mullard ATI1025/05 Convergence Yoke, £250 P/P

35p. Mullard or Plessey Blue Laterals, 75p P/P
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20p. BRC 3000 type Scan Coils, £2.00 P/P 40p.
Delay Lines DL20, £3.50, DL1E, DL1. £1.50, P/P
25p. Lum Delay Lines, 50p, P/P 15p. EHT Colour
Quadrupler for Bush Murphy CTV 25 111/174 series,

£8.25, P/P 35p. EHT Colour Tripler ITT TH25/1TH
suitable most sets. £2.00 P/P 25p. KB CVCl Dual
Stand, convergence panels complete incl. 22 controls
£2.75, P/P 35p. CR1 Base panel, 75p. P/P 15p.

Makers Colour surplus/salvaged Philips G8 panels

part complete; Decoder, £2.50, IF incl. 5 modules,
£2.25. T. Base, £1.00, P/P 25p. CRT base, 75p, P/P
15p. GEC 2040 panels, Decoder, £3.50. T. Base
£1.00, P/P 35p. CRT Base 75p, P/P 20p. B9D valve

bases 10p, P/P 6p. VARICAP TUNERS. UHF ELC
1043 NEW, £4.50, Philips VHF for Band 1 and 3,
£2.85 incl. data. Salvaged VHF and UHF Varicap

£1.50, P/P 25p. UHF NEW, « . a a .
esitorised £2.85 or nel. slow motion dyive, £3.85. Ministry of Defence Experimental Establishment in the Lake
‘RE“SS,‘,‘;‘,‘SQE(‘/? e ‘f&slzi{’;‘,’{{‘%" SR District requires experienced electronics mechanics to build,
il UHF i its incl. , d E a0 3 " o 7
gZ?elF ampliﬁ‘t)::'l.ve7rs:'Lz’1rllves,l :ccl::scsoritélsn?ll;)userc;v?n dcs:%i- develop and dlagnose a WIde range Of instrumentation.

net plinth assembly, £7.50 P/P 50p. GEC 405/625
Dual standard switchable IF amplifier and output

Stundard"ime use. anel, 7557 P/P 3%p. PHILIPS Rate of pay for 40-hour, 5-day week £33.41 plus Productivity Bonus
et e ATTES0 Snl valves for K.B. Feathérbght, of £4 and Cost of Living Allowance of £4.40 per week.

Philips 19TG170, GEC 2010, etc., £2.50. PYE minia-
ture incremental for 110 to 830, Pam and Invicta,

i (e @RS R G Beditoy aril The posts are pensionable, there is a sick pay scheme, three weeks’
o [l W=y AGl) B ) S S0 annual paid holiday and an assisted travel scheme. There is a
ard Philips, Stella, Pye, Ekco, Ferranti, Invicta, £2.00, 1 1 1thi 1
o e | | aried man, nosel accommodation s immecitely avaiable
350v Electrolytic, £1.00 P/P 20p. MANOR SUPPLIES, 2

172 WEST END LANE, LONDON, N.W.6. Shop for single men.

premises, callers welcome. (No. 28, 59, 159 Buses or
W. Hampstead Bakerloo and Brit. Rail). MAIL
ORDER: 64 GOLDERS MANOR DRIVE, LON-

DON. N.W.11. Tel. 01-794 8751. If you have served a recognised apprenticeship or have had
o . ) equivalent service training and would like to work in a beautiful i
IGH intensity electronic sirens for Police— . R R
ambulances—emergency cars. Representatives part of the country, send for an application form to:
wanted World Wide. Polar Electronics. Box 710-
3191 Horten, Norway. 14597

Personnel Officer,
OW COST IC MOUNTING. Use Soldercon IC

socket pins for 8 to 40 pin DIL’s. 70p (plus 5p Ministry of Defence (Procurement Executive),
VAT) for strip of 100 pins, £1.50 (plus 12p VAT)
for 3 strips of 100, £4 (plus 32p VAT) for 1,000. Eskmeals,

Instructions supplied. Send for sample. SINTEL, q
53c Aston Street, Oxford. Tel: 0865 43203, (67 Bootle Station,

, CUMBRIA LA19 5YR
) VACUUM is our speciality, new and second-hand.

rotary pumps, diffusion outfits, accessories, .
coaters, etc. Silicone rubber or varnish outgassing Telephone- RavenglaSS 214/5/6
equipment from £40. V. N, Barrett (Sales) Lt[dz.‘i

1 Mayo Road, Croydon. 01-684 9917. 4593

ALVE TESTER AVO 160. Portable suitcase
model with handbooks, £50 o.n.o. St Albans

7

ALVES 1930 to 1975 types in stock, many '
obsolete. List 15p. Transistors. List 1Sp. We -
b d boxed valves, al isistors. C
CpeoR o bl G 80 Gl O Department of Anaesthetics
Sussex, West Wittering 2023. (4598

\\\\\

Technician

required to be responsible for the deployment, servicing and maintenance
of electro-mechanical equipment in the Intensive Care Units of Guy's
Hospital. The post carries responsibility for the cleaning and sterilization
of ventilators and humidifiers to the highest bacteriological control
standards, the proper functioning of oxygen delivery equipment and the
supervision of equipment for resuscitation. In addition there will be a need
to monitor the accurate performance of such equipment using suitable
measurement techniques and there will be an opportunity to become
involved in other technical and research procedures. There is a well-
equipped workshop available in which the successful applicant’s electrical
and mechanical skills can be fully utilized. The ability to liaise with all levels
of hospital personnel is an important feature of the post.

IDEO TAPE RECORDER. Ikegami TVR 301-
3E. Records/plays T.V. programmes. | hour
tape and handbook, £100 o.n.o. St Albans 6[94263263

6 KHz MSF Rugby and 75 KHz Neuchatel Radio

Receivers. Signal and Audio outputs. Small,
compact units. Two available versions. Toolex,
Bristol Road, Sherborne (3211), Dorset. 121

.

5 MM B. & H. 631 Sound Projector C/W
Speaker & Transformer, £135. Hilton, 9 West
Hill, Dartford 20009. 14574

NG

16 MM B & H 631 Sound Projector, C/W
Speaker and Transformer £135. Hilton, 9 West
Hill, Dartford 20009. [4596

ARTICLES WANTED

'SURPLUS Components, Equipment and Computer
panels wanted for cash. Ring: Southampton
772501, [4616

N\

The appointment will be on the Medical Physics Technician IV scale (salary
£2,315-£3.005) depending on qualification and experience.

Applications should be made to the Personnel Department, Guy's
Hospital, London SE1 9RT as soon as possible, quoting ref. no.
1L255417.

Tel. 01-407 3662, ext. 35.

"I'ELEPHONES WANTED. Candle stick type or 4586

older (Foreign & English). 01-722 4151. [4624

AN

WANTED, all types of communications recetvers
and test equipment.—Details to R. T. & I
Electronics, Ltd., Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. [63

- L]
WE BUY modern 16mm sound projectors. Burgess /
Lane & Co. Ltd., Thornton Works, Thornton | TR'CT
Avenue, Chiswick W.4. 994 5752/5953. [4387 /////////////// o HEALTH D S

L wiaany anaagicanradiohictorny com 2

NN

AR AN
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THIS COULD BE YOUR OPPORTUNITY
TO WORK AS AN

ELECTRONIC ENGINEER
TELEVISION

With the continued increase in our sales we are looking for more engineers to work
on the testing and commissioning of the studio broadcast equipment we make, which
ranges from amplifiers and monochrome cameras to outside broadcast vans and our
latest colour camera, all employing the latest semiconductor circuit techniques.

As an independent and well established company we have kept a young and flexible
outlook and attach great importance to people fitting in. Apart from an above average
salary we also offer free life and health insurance, a pension scheme of course, and
a subsidised canteen as well as a congenial environment which we think is very im-
portant. We will help with relocation expenses where necessary. Andover is a growing
town in an attractive part of rural Hampshire, close to Salisbury and Winchester and
within easy reach of London and the South Coast.

You should be about 23-30 and have experience of working in a professional electronic
atmosphere, not necessarily in television. Ability to fault find down to component
level is essential and you should have a good knowledge of digital and linear circuit
techniques.

Either telephone Mic Comber at Andover 61345 (reverse charge if you wish) or write
with brief details so that we can send you an application form for you to use to tell
us all about yourself. [4609

Electronics Engineers
a change of appointment?

Due to increasing demand for diagnostic medical X-ray equipment,
and because of the introduction of new and more sophisticated
apparatus, we are now looking for engineers with good electronics
experience to take up a variety of challenging positions

These include test, design, development and evaluation (environ-
mental test) engineering, and attractive salaries will be offered to
suitable applicants.

For application form, please write to or telephone :-

The Personnel Manager, GEC Medical Equipment Ltd., East Lane,
North Wembley, Middx. Tel : 01-904 1288. (4589

BRITISH NUCLEAR FUELS LIMITED

Weindscale and Calder Works
Sellafield, Nr. Seascale, Cumbria

F YOU ARE A TIME SERVED

INSTRUMENT MECHANIC

we can offer you varied and interesting work in a modern, expanding industry,
covering the maintenance of flow, level and pressure measuring instruments, elec-
tronic and nucleonic instruments and complex pneumatic and electronic control
systems and computors. !

*Rate of Pay: £47.60 a week, including bonus earnings
*Good Holidays

*Assisted Travel Scheme

*Contributory Pension Scheme

*Excelient Sports and Social Facilities

*External educational concessions

*Housing at economic rents within easy reach of Wasdale, Eskdale and
Ennerdale

*Hostel accomodation for single men and married men awaiting housing

Men of skilled status with relevant experience are invited to write for an application
form (quoting reference SE202) to the Work Labour Manager at the above address
or telephone Seascale 333 Extension 291 between 8.30 am and 4.00 pm on any
weekday. (4611
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CAPACITY AVAILABLE

IRTRONICS LTD., for Coil Winding—large or
small production runs. Also PC Boards Assem-
plies. Suppliers to P.O., M.O.D., etc. Export
enquiries welcomed, 3a Walerand Road, London,
SE13 7PE. Tel. 01-852 1706. (61

BATCH Production Wiring and Assembly to

sample or drawings. Deane Electricals, 19B
Station Parade, Ealing Common, London, W.5. Tel:
01-992 8976. [20

CAPA(_:ITY available to the Electronic Industry.
Precision turned parts, engraving, milling and
grinding both in metals and plastics. Limited capa-
city available on Mathey SP33 JIG BORER. Write
for lists of full plant capacity to C.B. Industrial
Engineering Ltd., 1 Mackintosh Lane, E9 6AB.
Tel. 01-985 7057, (14

CAPACITY available for the Assembly of Elec-
tronic or Electrical Components P.C.B.’s, etc.
Small or large batch production. Remploy Litd.,
Jupiter Road, Norwich NRé6 6SU. [31

DESIGN, development, repair, test and small pro-
duction of electronic equipment. Specialist in
production of printed circuit assemblies. YOUNG
Electronics Ltd., 184 Royal College Street, London,
NW1 9NN. Tel: 01-267 0201. (29

ENGINEER makes anything unusual. Inventors
models, displays, Special tools and equipment.
Seymour, 30 Devonshire Drive, Stapleford, Notting-
ham. [4229

LABELS, NAMEPLATES, FASCIAS on anodised

aluminium or perspex. Any quantity, superb
quality, fast delivery. G.S.M. GRAPHICS LTD.,
1-5 RECTORY LANE, GUISBOROUGH (Tel:
02873-4443), YORKS. [26

SMALL Batch Production, wiring assembly, to
sample or drawings. Specialist in printed circuit
assemblies, D. & D. Electronics, 42 Bishopsfield,
Harlow, Essex. Tel: Harlow 33018. n7

COURSES

RADIO and Radar M.P.T. and C.G.L.I. Courses.
Write: Principal, Nautical College, Fleetwood,
FY7 8JZ. [25

NEW GHAAM AND SOUND
EQUIPMENT

GLASGOW HI FI, Recorders, Video, Communica-
tions Reciever always available we buy sell and
exchange for photograpbic equipment. Victor Morris
Audio Visual Ltd., 340 Argyle Street, Glasgow, G.2;
31 Saucbiehall Street, Glasgow, G.1; 8/10 Glassford
Street, Glasgow, G.2. Tel: 041-221 8958. [11

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND

RO Rx5s, etc., AR88, CRI100, BRT400, G209,
$640, etc., etc., in stock.—R. T. & 1. Electronics,
Ltd., Ashville Old Hall, Ashville Rd., London, E.11.
Ley. 4986 (65

SIGNAL generators, oscilloscopes, output melers,
wave voltmeters, frequéncy meters, multi-range
meters, etc., etc., in stock.—R. T. & I. Electronics,
Ltd., Ashville Old Hall, Ashville Rd., London, E.11.
Ley. 4986 (64

SERVICE AND REPAIRS

SCRATCHED TUBES. Our experienced polishing
service can make your colour or monochrome
tubes as new again for only £2.75, plus carriage £1.
With absolute confidence send to Retube Ltd., North
Somercote Louth, Lincs, or ’phone 0507-85 3{)%

VALVES WANTED

WE buy new valves, transistors and clean new com-
ponents, large or small quantities, all details,
quotation by return.— Walton’s, 55 Worcester St.,
Wolverhampton. {62
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IOICIO IO IO IOICIOIOIO IO Economise on Semiconductors
N

All prices include VAT

-
\TV Broadcas‘“ng ‘ % Lower 741C prices 100 + 24p % Plastic 3 terminal Regulators
= * Low Price CMOS * Low price DIL sockets
- -
u 1+ 10+ 25+ ST
r l gl ‘ 70C 0p Amp + data 8 pin OIL ¥ 2 3 I A
723C Reg. + data 14 pinDIL 65 63 59 e 11 18 18
. 741C0p Amp + data 8 pin DIL 30 28 26 7403 17 18 15
‘ 748C 0p Amp + data 8 pin OIL 33 3 3B e H O B
. . . Ti i
Fully experienced broadcasting engineers are needed 10 ';ﬁgf,is;"::;v‘;;‘;':,’,’{"““ g: ::z’ :: m ol A
help the growth of Pye TVT as a leading international [ TDA1405 Reg. 5V B50mA 00 952 85 H K B E
designer and manufacturer of TV broadcasting systems ‘ TOA1412 Reg. 12V 500mA 100 92 85 BB
and equipment. TOA1415 Reg. 15V 450mA 10 92 85 47 % B 3
. . , _ | BC107, 108,109 0 95 9 8 3 38 M
The applicants appointed as Project Engineers (Commercial) . BC182, 184 o105 10 Ly JR - I
will closely liaise with all relevant departments in defining BC212,214 2 ns u 7492 55 52 48
i i i i m HP Red LEO 3" 18 18 15 493 S5 62 48,
and design of Studio, Outside Broadcast and sometimes HP Red LED 0.2 " 1716 Mn M &2 W@
radio schemes or transmitters to meet customers’ specific ‘ Dil Sockets, Bpin 11 10§ CMOS Mixed Prices
requirements. They will be responsible for the preparation of . low profile Mpin 12 1110 00 e e
tenders and will assist in their negotiation, which will ° Bl W o A
i ifi 4007 27 25
involve some travel overseas. Th(_ey shou_ld b_e quahﬁ(_ed 1o at BC109¢ I N914 5 i H =
teast H.N.C. level and fully experienced in either design, ™ BC177 18 V35V 11 1NADO! 5 i 27 7
installation or operation of TV Studio and/or Outside ‘ BC178 18 2N3702 12 1N4DD2 6 4015 TR ]
Broadcast vehicles, or Transmitters. Br244 24 N3704 12 1NADOA ; s n OB
[ -4
57

. . . . BF2448 21 2N3708 10 1N4148
The appointments are basecd in Cambridge, and relocation BFY51 17 2N3055 48
expenses will be paid where applicable. There is a good
starting salary, with a pension and other company

benefits.

AY-5-1224 Digital Clock IC. 12 or 24he. 7 segment or BCD outputs, drives LED Minitron, LED

displays. Simple interfacing. 16 pin DIL. IC + data + circuits £4.65. HP 5082-7740 0.3"

digi:s £2.00. IC + 4 0.3" digits £12. IC + 4 0.3” digits + transistors + transformer

£14.00

TBA810AS 7W Audio Amp. Thermal protection + data + circuit £1.20

TCA940 10W Audio Amp. Thermal protection, current limit + data + circuit £2.60

N e oo Sabiny M;‘;nm 10 ohm-2m2 1p &5, 10 8p, 100 80 I

o n film High Stability resistors 10 ohm-2m2 1p ea., X same value.

\ Pye of Cambridge Ltd o By retum sewvice. Prices include VAT. P & P 10p (UK) overseas at cost. Al items new TI,
St Andrews Road Cambridge - Motorola, Mullard, SGS etc. SAE lists, enquiries. Data sheets 4p. Colleges etc. supplied.
CB41DP Tel: Cambridge (0223)58985

Please apply, with brief details of experience. 10:
Mrs. J. A. Macnab, Personnel Manager,

SILICON SEMICONDUCTOR SERVICES
CYCYCYCYCYCYCYCYOY( 41 Dunstable Road, Caddington, Luton LU1 4AL 40

BUSINESS OPPORTUNITIES

ARTICLES WANTED

Scholarship Awarded by S
I The Institution of Electrical Engineers l O
Are you obtaining the full The Council of the Instituwtion of Eleotrical Halr

x . Engineers will consider for award this year
benﬂf“lt ff’ﬂ,l']'] tﬁe ﬂfﬂpﬂsaf Undergraduate and Postgraduate Scholarships with

"f[: a maximum value of £600 per aanum,
af:;f:;;:::tsrﬂﬂrﬂp iﬂd The closing date for the receipt of applications Tra “Splant

is 1st May, 1975 and late applications cannot
be considered.
Full particulars of the conditions governing the

I For free brochure, clip
award of these Scholarships may be obtained

this ad. and send to:

As rrfiners of base and precious from: Reom! &
metals we purct L f: ors’ The Director, Qualifications Department, The
and distributors’ scrap arisings Insiimuti;n ofr ElcctricalaEn'gineets. Savoy Place. HAIR TRANSPLANT
2221 p;:::ziam London WC2R OBL. S INTERNATIONAL
including . . . PRINTED 502 Eccleshall Road, Sheffield
CIRCUITS * RELAYS - I 22 I
i ; ] C AND G EXAMS S
TH&NE ETDHE - PLUGS - Make :;are éou dsuéceEed with an I(%S home study )
1 § v 1 i I i
SS— CONNECTORS - G S T L TAPE HECORDING ETC.
for prompt and Telecomms Technicians and Radio Amateurs.
personal attention COLOUR TV SERVICING RECORDS MADE TO ORDER
o «%ﬁ. s Make the most of the current boom! Learn the
: L i i :;chni ues of shervicingt %olour and Mono TVd segs DEMO DISCS VINYLITE
o 3 W rou new ome s$tu courses,
Ths COMMERCIAL SMELTING & REFINING Co.Lto, TN A e RECORD COMPANIES PRESSINGS
171, Farringdon Rd., London ECTR 3AL- 01-837 1475 TECHNICAL TRAINING
i P ! Home study courses in Efectronics and Electrical Singke discs, 1-20, Mono or Stereo, delivery 4 days
4614 Engineering, Maintenance, Radio, TV, Audio. from your tapes. Quantity runs 25 to 1,000 records
C puter Eng ing and Programming. Also PRESSED IN VINYLITE IN OUR OWN PLANT.
self-build radio kits. Get the qualifications you Delivery 3.4 weeks. Sleeves/Labels. Finest quality
need to succeed. NEUMANN STEREO/Mono Lathes. We cut for
TOP PRICES PAI D Free details from: many Studios UK/OVERSEAS. SAE list.
INTERNATIONAL CORRESPONDENCE SCHOOLS DEROY RECORDS
o"D t 731.."[2;:{1';,?‘ :Iozule‘. London SW8 4[\:]3.9] PO Box 3, Hawl_(l_esltr;;tﬁc.mforﬂr, Lancs.
. ;gone - all hours). b
for semiconductor and com- ) {82
ponent redundant or excess SERVICE & REPAIRS
inventories
ABRASIVE CLEANING * PHONE YOUR *
OF
buidings, Factories T Chasis CLASSIFIED ADVERT
P.R.S. ELEGTRONICS ||| cocow o togeer oo o
126 Headstone Road Concrete et ional opinion: .
Harrow, Middlesex PALMTREE SANDDBBL'&EILP'I‘E LTD. ALLAO 1 '\2' GF‘;EBSI OIBERS
. 67 HAWO ROAD, b s. - .
Tel: 01-965 2243 7 Tt BRADFORD 492318,
(34 (4631 * 01-261 8423 *

www americanradiohistorvy com
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Price DIODES INTEGRATED
Type Each (p) Type

TOSHIBA VAI.VES Price

Type Each (p)

COMBINED
PRECISION
| COMPONENTS

(PRESTON)LTD -

194-200North Rd,
Preston PR1 1¥P
Tel:55034
Telex:677122.

Twvpe Price {p|
DY87 0.0 A
DY802 0.0 :D‘ 2
ECi82 280

AF114

AF116
AF117
AF118

paREREiERUERdu R RER
- . o ey

L83
1.0
FY500A 85.0

SEMI CONOUCTORS
Price

Type Each ip)

AC127 T

AC128

AC141K

AC142K

AC151

AC154

AC155

AC156

AC176

AC187

AC187K

AC188

AC1BBK

AD142

3 EA115
s
BD132 BA148

BY127
BY199
B8Y206
BY238
0A90

0A202

IN60/0A91
NEW TOSHIBA TUBES
19" A49/191X  £48.95°
20" 51004822 £50.75

22" A56/120X

EHT MULTIPLIERS MONOCHROME (BRCj

2HD 950MK1, 960
27Q 950MK2. 1400
2DAK 1500 (17" & 19"}
2TAK 1500 (23" & 247)

EHT MULTIPLIERS - COLOUR
1ITAQITTCVCI 2 43
ITN GEC/Sobell

11TAZ GEC 2110
14TAM Philips G8
11780 Philips 550
3TCW Pye 691/693
1TH Decca 30 Series
11TAQ Decca 'Bradford
3TCU Thorn 3000/3500
11HAA Thorn 8000
11HAB Thorn 8500

Each (p)
7

BA154/201
BY126

CIRCUITS pyice
Type Each
TAAS50 £3p
TAA700 £2.86
TBA120AS £1.04
TBA120SQ  £1.00
TBA480Q- £1.40
TBA520Q  f£2.a5
TBAS30Q £1.75
TBAS540Q £1.76
TBA560CQ

TBAB00

TBAS20Q
TBA930Q
TCA270Q
ETTR6016

£64.25  sN76013ND

Price Each
£1.20
1,85

£1.8%
rZ.00

£4.50
£4.50
£4.85
£4.50

R2i110B
RCA16334
RCA16335

PRICES SUBJECT TO 8% V.A.T.
All goods subject to settiement
discount of 5% 7 days and 2%
monthly

No p:

order values.
Write or phone for full details now.

ge charges or

--In Pr:ce#,Oual and Serwe.

B. BAMBER ELECTRONICS

5 STATION ROAD, LITTLEPORT, CAMBS, CB6 1QE
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY)

TERMS OF BUSINESS:
ALL PRICES INCLUDE
EXPORT ENQUIRIES WELCOME.

“POST & PACKING

WITH ORDER.
(UK ONLY)

PLEASE ADD 8% VAT.

CASH

CALLERS WELCOME BY APPOINTMENT MINIMUM ORDER £1

PLEASE ENCLOSE STAMPED ADDRESSED ENVELOPE WITH AL{ ENGUIRIES

4613

ELECTROLYTIC CAPACITORS
AXIAL LEAD AND SINGLE ENDED

MAINS TRANSFORMERS

240V in, voitages quoted approx. RMS.
TYPE 10/2 10-0-10V at 24, £1.50

5mA, 6.3V at 400mA, £1.25
TYPE 18/8 18V at 8A. £4.50 each
TYPE 16/6 16V at 6A. 45V at 100mA.

10mA. 6.3V at 500mA. £1.25
TYPE 70452 250-0-250V. 50-0-50V.

TRANSFORMER, 100/110/150/200/
220/240/250V tapped input and output,
step up or step down facility, ex new
equip. £6.00

MAINS ISOLATING TRANSFOR-
MER. 375VA, tapped primary, 240V
output, new, £6.00.

at 0.5A. £11.00

AS ABOVE, output 240V at 12A + 12V
at 3A + 22V at 25A, £27.50,
carriage £2.

MISCELLANEOUS
MAGNETIC DEVICES PROGRAM-

socket fitted, 24 core stranded + 1
screened + 1 twin screened (ideal mobile
controt lead) £2.10 each.

CURLY LEADS, 4-core telephone-type
18in. closed, approx. 5ft. extended. 2 for
20p.

We have Iarge stocks of electrolytic
capacitors by well-known manufacturers,

ALVES
QQVvO03/10 (ex eqmpment) 75p each
2C39A (ex equipment} £1.00 each
QQV02/6 (ex equipment) £1.00 each
4CX250B (ex equipment) £2.10 each
4X2508 (ex equipment) £1.50 each
DET-22 (ex equipment) 2 for £1.00

Cambridge. Westminster, Motofone,
Europa series. Send s.a.e. for full details.
stating requirements, frequency. channel
spacing. etc.

PYE MF TRANSMITTERS
2 X 5B254Ms in final, VFO 340 to

or 5 for £2.25
25-WAY ISEP PLUGS and SOCKETS
40p set (1 plug + 1 skt). Plugs and

ANDREWS 44AN FREE SKTS (N-
TYPE) for FH4/50B or FHJ4/50B cabie
£1.00 each

£1.50 each, or 2 for £2.75 {quantity
discount available).

ELECTRONIC IGNITION
FOR YOUR CAR!
Cut petrol costs by up to 15%. Install
Electronic Ignition in your car in minutes.
Reduces petrol consumption, increases

2 years/50,000 miles. IMPORTANT:
STATE POSITIVE EARTH or NEGATIVE
EARTH when ordering. £11-80 + VAT
{94p). Post paid.

www americanradiohistorv com

TEST EQUIPMENT
FENLAND 3 + 3 AUDIO MIXER,

MFED 6.3V 10V 16V 25V 35V 50V MERS. contain 9 microswitches with 540kHz (can be modded upward), 2 X 6-channel. separate bass, treble, and
22 30p - - - - 40p 9 adjustable drums for period switchin 5B8254Ms in Modulator, cw/mcw (can | slider fade on each channel. Mint
33 - 30p 35p 40p 40p 45p {needs slow-motion motor to drive drum| be modded for AM). units complete. but condition, solid state £50.
47 - - - 40p 45p - many switching applications £1.00 each. no PSUs, (supplied with circuits of TX RACAL 125MHz DIGITAL FRE-
100 35p 40p - 45p 60p — ITT HIGH-GRADE ELECTROLYTICS, and PSU) brand new, boxed, £20.00. QUENCY METER. Type B801R/2,
220 40p 40p - 50p 75p - 6800 mfd at 25V, screw terminals, 0.01V 1o 1V sensitivity, 8-digit readout.
330 40p 45p 60p 75p 95p 95p complete with capacitor clip for vertical new condition, £275.00
470 45p 60p —  95p —  — mounting, 50p each (quantity discount PLUGS AND SOCKETS ROHDE AND SCHWARZ SIGNAL
;googs 55 95p 95p = = avalhb'? wgtl.)l‘l:(';(%}rge‘tal ty[i)e) 6;0;0501) GE;!ERATOR, SMAF, 4-300MHz.
00 95p - - metal type AM/FM. attenuation to 0.05 microvolt.
PRICES PER PACK OF 5 P e, SLECTROLYTICS, 10.000 | 7v 'INE CONNECTORS 5 for 50p deviation and modulation metered,
Trade enquiries for quantity VSIS (YT el 9 - PL253 (PTFE) PLUSS 60p each or5 | complete, but needs attention. £300.00
" dia. PV or DE b
covered, in.22ft. lengths with plug and $0239 (PTFE) SOCKETS 50p each gggncy A’:)%v|§$|':)vy\q’ARzME$2=,

FMV. AM/FM, 20-300MHz £300.00
MARCONI UHF SIGNAL GENERA-
TOR.TF762B. 300-600MHz. £50.00

GT;PE 125BS Approx. 125V at 30mA., TWINd Hg&gYSDUTV CABLE, PVC- sockets sold separately at 25p each MARCONI STANDARD SIGNAL
p covere: 25mm. 15p per metre, DIN SPEAKER SKTS. 2-pin, 4 for 3 —
TYPE 72703 400V at 10mA, 200V at or £10.20 per 100 metre reel. e e Wi/ 15kHz

30MHz. £100.00

MARCONI AMPLITUDE MODULA-
TOR.TF1102. £35.00

M §0239 BACKTO-BACK SOCKETS | MARCON! VALVE MILLIVOLT-

5 each . . £30.00
TY"’)g 28/4 28V at 4A. 125V at 500mA. c""&m,“;ﬁg;‘,’.‘;i‘.‘riﬁ_’:gs BNC INSULATED SOCKETS (single- | MARCONI STANDARD SIGNAL
TYPE 129 400V at 20mA. 200V at PLEASE NOTE holie type) 65p each GENERATOR. TF144H. 10kHz=

72MHz. £195.00
WAYNE KERR VHF FREQUENCY

6.3V. £1.75 all at very competitive prices for HIGH-QUALITY SPEAKERS ﬂl‘z\agéR%;fdg’gnnﬂeﬂeoﬁ%onvns
quantities. §%in. X 6in. elliptical, 2in. deep, 4 ohms, DETECTOR. Type 775. ::'IG TOO
RADIOSPARES 500-WATT AUT end S.A.E. for latest list by return. inverse magnet, rated up to 10Watts, AIRMEC SIGNAL GENERATOR.

Type 201.30kHz—30MHz. £75.00
HEWLETT PACKARD UHF SIGNAL
GENERATOR. Type 614A. 800—
2300MHz. £175.00
SOLARTRON DlGlTALVOLTMETER.
Type LM1420/2, with “"TRUE RMS AC
UNIT”. 10mV-1000V, 5-digit display.
new condition. £400.00

:é:‘us( " :agz:)-)AT"?n‘:targaggs;(t)a'I‘& EF80 (new) 26p, EZ81 {new) 25p overalt performance. Prolongs contact- g%l':‘DEL AND SCHWARZ POWER
-\ o [ i 2 g breaker and spark-plug life. Makes start- L] AL GENERATOR. SMLM. 30—
enclosed, tapped mains input, 110- PYE RADIO-TELEPHONE ing so much easier. Each unit {British 300MHz, up to 5V output. £300.00

240V etc.. output 240V at 3A + 12V EQUIPMENT manufacture) tested and guaranteed for | GRESHAM LION 625-LINE PULSE/

BAR/STAIRCASE GENERATOR,
£25.00

TEKTRONIX §24D SCOPE. DC-
10MHz. £70.00
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ARTICLES FOR SALE CONT.

-

SURPLUS BARGAINS

EASTER LINE ANGUS
chart recorders. model A601R -
500-0-500u.a. f.s.d. 110v AC,
as new, with manual. £35.00

{carr. £1).

Kent Chart recorders single point £20,
multipoint £30 (£1.50)
A.E.l. 4-stage sequential transistorised
electronic timer, many applications,- inc
3 channel auto-light flasher (750 watts
240v). Circuits provided for fully inter-
rupted and dim/bright flashing. Modification
mstnzcnons and mains transformer. £4.50
only (5

Printed circuit Kits. £1.25 (30p).

Instant Heat Soldering Irons, 240v 100 watt
£2.65 (30p).

Veedor root 4 digit resettable counters 115v
AC £1.25 (10p).

AMPEX VIDIO Tape 2” X 1670. New £9
{50p

Ferrlc Chloride 25p Ib (20p), 10 Ibs for
£2.50 (45p).

TELEPRINTER PAPERS and TAPES, 84"
wide, 3-ply carbon, buff manilla 60p (35p)
ditto 7-ply NCR. no carbon required £1
(35p). TAPES, £”. white £2 per 8 rolls (65p).
ur puff £2 per 10 rolls (65p). 1” tape suit

riden, etc, £2 per 7 rolls (65p).

B & R VHF change over coaxial relays 50v
PC o)perating coil %-1— 21" x 23" £1.25
15p

35 watt Mains transformer outputs 2, 3. 6,
20.24, 27, 30, £1.25 (25p)

All prices plus (p&p) total plus VAT 8%.
Large S.A.E. for list.

AgEY BROS, 235 Boundary Rd, St Helens,
Lancs.

P M ELECTRONIC
SERVICES

CRYSTALS FOR PROFESSIONAL

AND AMATEUR USE

We can supply crystals to most commercial
specifications. with an express service for that
urgent order. For the amateur we carry a large
stock of the more popular frequencies. backed by
a quick service for those **Specials™.

Please send SAE for details or telephone between
4.30-7 p.m. and ask for Mr. Norcliffe.

7A, ARROWE PARK ROAD, WIRRAL,
MERSEYSIDE L49 0UB.
Tel: 051-677 8918 (until 7 p.m.)
58

Going DIGITAL?

PLANS AND DATA

Module 1: Crystal Counter-Timer, Frequency Meter, event
Counter and stopclock, 4 Gelger Circuit. 4 Diglts. 85p.

Moduie 2: FET Multimeter—volts, current, capacitance,
resistance, & crystal-calibrated audio osclifator, (6 ICs.) 90p.
Interface with M1.

Also TV Doppler Detection, 88p. Multl-mode IC Detectors!
Alarms (Intruder, Baby, Opti cal). 75p.

10p P.&P. orders under £2.

R & E Publicatl Highlands, Need|
iP68DR.

Designers of advanced circuits since 1969.

Market, Suffolk

4602

ENAMELLED COPPER WIRE

WE SELL
CONSTRUCTION PLANS

Phonevision, Tejevision Camera, Police Radar
Detector, Voice typewriter, Scrambler, Answer-
ing machine, Wireiess quarter mike. Plans:
$7.50 each.

QaMmiRop

ELECTRONIC KITS

requires reliable firms well

connected in own markets

for handling exclusive sales
in countries where no

organisation yet exists.

Send enquiries to:

AMTRON

Casella Postale 4160,
Milano,
Italy

— zerogg

Build a mixer to your own
spec. using our easy to wire

AUDIO MODULES

For full details contact Richard Brown

S.W.G. 116 Reel /b Reel -
fo-14 2208 £1.15 COURSES at Zero 88, 115 Hatfield Road,
20-24 £2.20 £1 25 Detective-Electr,  $36.50.  Security-Electr, { St. Albans, Herts, AL1 4JS Tel. 63727
£2.26 $43.50. Telephone Eng, $59.
0 235 e OVER 750 ITEMS N 59
Ao Ask for Catalogue—Alrmailed $0.75 S
the above prices are inclusive in U.K. T. STRIK, CRY TALS
COPPER SUPPLIES Postbox 618, Rotterdam, Holland. 24 Fast delivery of prototypes and production runs.
102 Parrawood Rd., Withington, Manchester 20
Tolophone 081-924 3553 » INCLUDING :
= Statek LF crystals in TOS package

Buckman LF, clock, and mobile radio crystals
Astro Filter crystals

SALES AND SERVICE an General purpose crystals
pABTBInsE ElECTB““'CS ADVERTISEMENTS ' Interface QllI;rt;oDev)i,cels Limited,

MANUERACTURERS OF AUDIO MIXER SYSTEMS 29 Market Street, Crewkerne, Somerset.
NEW PEAK READING S —— Tel : (046031) 2578 Telex: 46283 [57
% VU METER SYSTEMS

Which gives the advantages normally only assoclated with £6.08 per sn‘gle column
PPM systems at much lower cost. . CARBON FILM RESISTORS—E12 SERIES
REF. W.W. centimetre. High Stab. W OR W 5%. 1p, 75p/100, £5-50/1000
21/25, Hart Road, Benfieet, Essex. 01-261 8508 (2Q-1M0).
(Estabiished 23 years) “3 = RESISTOR KITS 220-1MQ2 E12 SERlES
10E12 KiT 10 of each value (Total of 570) %
W gg.g& ﬂK‘I 25 of each value (Total of 14255
r : " EQUIPMENT SALE
MINI ACCUMULATORS SUB-MINIATURE MAINS TRANSFORMERS Regulsted power supoly, modules. ‘New In eriginal
2 volt MULTI-USE Sealed SCN-0-240V/12V.0-12V, 50 m/a max. 28mm W, BlFaner, £1250. NEN Vacaum Metars PRUS (Used) £15.
Lead Acid Rechargeable 20mm H, 26mm D .ooiiiiiniiinniiiien, 909 each. ¥.2r§&in| E”A Ef"]',mﬁ"m"?m-r%“mg{.cﬂ'x%’}?é
. Lim c x
C_eHS. PHONO LEADS Conut Ton Wnter'CI;‘cul:t:rr; typo F-Junlor (+ 0-10)
Size L450—1-4" x 1-1 x Phono Plug to Phono Plug, Single Screened Grey £59, Transformers SOVIIDA £20. 7-5KV/0015A, £,
0.44". Cable, Length 2 Yards ............ Min. 5 for 903 Honsywoll Chart Recorders £50. sommon VF252 P
R (Single Sockets available with above Sp each clsion Miilivoitmeter £35. Solartron CAB512 VSWR
g_for fG:kgs |1n%”P. &1 Pé” G ST IEs Indtl'sl:alt;:u "F‘uml‘:em A]BeGnch Power Es:.ppue. £15,
—1. . Hatfleld Ins cycle t irhead
0|z56u x x Morganite Type 81E, SK ohms ... Min. 5 for £1 .00 . Dec. Osc., Ml’r’\y othoor:olrt.er(:\r: uvall’n‘!‘)‘lor -
3for£2.35 inc. P. & P All prices include V.A.T., Postage free, C.W.O. Flsase ‘“ £1 carrlage and 8% VAT.
(Irs 22 ) Ual% L L 17 OR Call at our retail shop {Mon-Sat. 9.30-6.00). METAL FILM KITS ALSO AVAILABLE,
GARFIELDS, 269 Rye Lane, London, SE15 (4017 LINWAY ELECTRONICS CATALOGUE No. 3 (Approx. 2000 Parts) 20p.

C.W.0. P & P. 10p on orders under £5. Overseas at cost.

843 Uxbridge Road, Hayes End, Middx. UB4 8HZ,

Tel. 01.573 3677 COMPONENT FACTORS

8 LTD

Dept WW 61 Cheddington Road, PITSTONE,

[4626 Nr. Leighton Buzzard, Beds. LU7 9AQ.
Cheddington (0206) 668446

KIT REQUIRING

RO S.I.G.A. TRANSFORMERS

(0 CONNEE%EOI\EQ % We offer a comprehensive coil winding service including Laminated, C-Cored and Toroidal

MINIATURE
FM/VHF TRANSMITTER

SIZE 2" X1 X 1". Transformers for many applications.
RANGE UP TO * Large or small quantities at competitive price and delivery.

500 YARDS. * S.1.G.A. Toroidal A.W. range for Audio Power Supply Units includes:
comm.sgsmm REF SECONDARY WINDINGS 0.D. (cms.} HT.
MiICROP 284 045V TATTIMS ...\ttt tiiniteianeetsnneenineeraneeannneees 9.6x4.4 £6.69
ANDESIIERY, 285 25-0-25V 2A IS ... eovn e asas e an et ee e anaaenes 10.8x5.1 £8.63
291 33-0-33v4A:25-0-25V0.2AMMS ......iviiiiiiiiiniaaaan 14.0X5.7 £14.57
EXPORT ENQUIRIES WELCOME. 301 0-33V2A:0-33V2ATIMS ..ottt iiniannt i iiiinaanananns 12.1x4.4 £10.47

OUR PRICE

compere £6.75

Return post dellvery Not licensable in UK.
S.A.E. for further details:
EES, THE AIRPORT, EXETER.

Primaries: 0-235v 50Hz, screened. Prices include P&P and VAT.
Dimensions are approximate. Quantity discounts available.
S.1.G.A. (ELECTRONICS) LIMITED,
Sunderiland Road, Sandy, Beds SG19 1QY. Tel: Sandy (0767) 81266.
4630

www americanradiohistorvy com
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Time and again we are asked for reprints
of Wireless World constructional
projects: tape, disc, radio, amplifiers,
speakers, headphones. Demand
continues long after copies are out of

~ print. To meet the situation we have
collected fifteen of the most sought after
designs and put them in one inexpensive
book. And we’ve updated specifications
where necessary to include new
components which have become
available. A complete range of
instruments is presented, from the
Stuart tape recorder and Nelson-Jones
f.m. tuner, through the Bailey, Blomley
and Linsley Hood amplifiers, to the
Bailey and Baxandall loudspeakers
—some of which have been accepted as
standard in the industry.

high fidelit
gdesign}s/

£1 from newsagents and bookshops
or £1.35 (inclusive) by post from the publishers.
A book from

WirelessWorld

[ — — — — ——— — — — — e e — — —— — — — —

| To: General Sales Department, Room 11, Dorset House, I
| Stamford Street, London, SE1 9LU I

Please send me <+t e .cOpy 'copies of High Fidelity Designs I
at £1.35 inclusive. I enclose remittance value £....................

I (cheques payable to IPC Business Press Ltd.).

I NAME
{please print)

I ADDRESS

I Company registered in England No. 677128
I Regd. office ; Dorset House, Stamford Street, L.ondon SE1 gL U

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, May 1975

Data and circuits

supplied with orders,
or available sep-

arately {send s.a.e.)
“Economy DL704 Red 0.3” LED 7 seg display C.Cath. Only 95p
DL707 Red 0.3" LED 7 seg display C. Anode £1.35
FNDS000 Fairchild Superdigit .25" 7 seg LED Red C. C £1.16
NSN33 Type 12" 3 digit LED C.C. Red £1.86 4 for £5.00
MK50250N Alarm Clock IC £5.60 CT7001 £5.95
MK20250N plus 4 X DL704 £9.20; plus 8 X DL704 Eﬂ) 95
CT7001 plus 4 X DL704 £9.76; plus 6 X DL704 £11.65
Clock and Driver PCBs for MK50250N inc. IC skt etc. £2.45
Clock Di: y PCB for 4 or 6 DL704 s £1 .35
75492 LE dlg driver £1.02; 75491 quad seg driver 1p
Other displays. clock and calculamr ICs etc. are avaitable—phone
(9.30am to 7pm! o send s.a.e. for list.

32.768 kMz (2 '5) High precision crystal from ITT-—can be used
with CMOS to provide 60cps for clocks {circuit provided) £3.60
19SK Caiculator Kevboard 18 keys plus On/Off switch. £3.90
SOLDERCON IC Socket Pi 100 pins for 50p
{supplied in strips of 100 plns) 300 pins for £1.50
Instructions included 1000 pins for £4.00
—send s.a.e. for sample 3000 pins for £10.50
Nylon supports available—samples encl. with any pin order.
RCA CMOS at new low prices—send s.a.e. for stock/| nce tist,
RCA 1975 CMOS Data Book (645 pages) £2.30 (No VAT)
+44ppbp

XDD VAT at 8%—Add 10p p.&p. for orders under £2
SINTEL, 53c ASTON STREET, OXFORD Tel: 0865 43203

[ — s ——
BROADFIELDS & MAYCO
DISPOSALS

21 Lodge Lamne, N. Finchley,
London, N12 8JG.
Telephone :

01-445 0749 01-445 2713 01-958 7624

POSE OF YOUR SURPLUS AND
REDUNDANT STOCKS.

We will call anywhere in the British
Isles, and pay SPOT CASH for Elec-
tronic Components and Equipment,

MAY WE ASSIST YOU TO DIS- I

BSANDOWNTE

[ Practical Wireless.Octob ber197 4
[iState of the Art STEREO . FM TUNER [q)
E]Typocal Performance —~Limiting volta eOSpV
mSensmvnY—EIOquunetmgmo no 1 dg stereo
Basnc Stewo Module Kit £26.85. INTERESTED
. A. E. for further details to:-

mFW ELECTRONICS 40 TUDDENHAM ROAD, 0]}
lPSWICH SUFFOLK 1P4 2SL.Mail Order Only
i et it e ol i il :—l.-—';ﬂ

lllustrations
in Applied
Network
Theory

F.E. Rogers

A hundred numerical and
algebraic illustrations de-
signed to exemplify practical
circuit problems and intro-
duce, in analysis, principles
consistent with studies of
synthesis that may be pur-
sued later.

1973 240 pp., illustrated
0408 70425 X cased £5.00
040870426 8 limp £2.50

Obtainable through any
bookseller

Newnes-
Butterworths

a93

EXCLUSIVE OFFERS

WORLD-WIDE RANGE
NEVER BEFORE OFFERED

COMPLETE TRANSPORTABLE H.F. COMMUNICA-
TIONS CENTRE housed in Air Conditioned TRAILER
fitted two COLLINS KWT-6 500W 8.8.B. Transmitter-
Receivers and one COLLINS Receiver all fully tuneable
2 to 30 mjcs digital readout synthesised frequency
control, with line amplifiers and inputs, operating
position and remote control facilities and ancillary
equipment. Power fnput 115V or 230V A.0. Full detalls
on application.

PHILCO 30-150 POINT-TO-POINT STRIP RADIO H¥
RECEIVERS 2/30 m/cs. Ten fully tuneable channels to
0-5 kes with theslsem 8ingle and d.lvemlt reception
on I8B, DBB 88B with 4 sub-bands to i channel.
Full details n.nd prices on application.

PRECISION
POLYCARBONATE CAPACITORS

All High Stability —Extremely Low Leakage

440V AC (+10%) 63V Range

0-1uF (13" X§") 50p +1% +2% £5%
0-22uF (13" x4  58p| 0-47uF ~56p " 46p ~ 36p
0-26uF (13" x 47 62p| 1-0uF 66p 56p  46p
0-47uF (13" x ¥ 7p | 2-2uF 80p 65p  55p

0-5uF (13" x 17 p | 47uF £1-30 21-06 85p
0-68uF (2" x 1") 80p | 6-8uF  £1-64 £1-29 £1-09
1-0uF (2°x 1) 9lp | 10-0uF  £2-00 2£1-60 £1-40
2-0uF (2°x1%) £1:22 ] 16-0uF 2275 £2-15 2190
TANTALUM BEAD CAPACITORS—Values available:
0-1, 0-22, 0-47, 1-0, 2-2, 4-7, 6:BuF at 15V/25V or 35V;
10-0uF at 16V/20V or 25V; 22-0uF at 6V/I0V or 16V;
33-0uF at 6V or 10V; 47-0uF at 3V or 6V; 100-0uF at 3V.
ALL at 10p each, 10 for 95p, 50 for £4.

TRANSISTORS BC183/183L 1lp | BFY50 20p
BC107/8/9 9p | BCis4/184L 12p | BFY51 20p
BC114 12p | BC212/212L 14p | BFY52 20p
BC147/8/9  10p | BCG47/568A 12p | AF178 30p
BC163/7/8  12p | BF194 12p | oC71 12p
BC182/182L 11p | BF196/197  13p | 2N3055 50p

POPULAR DIODES—1N914 68p, 8 for 45p, 18 for 80p
1N916 8p, 6 for 45p, 14 for §0p; 1844 5p, 11 for 50p,
24 for. £1-00; 1N4148 5p, 6 for 27p, 12 for 48p; 1N4001
54p; 002 Bp; 003 64p; 004 7p; 005 7ip; 006 8p; 007 8jp.
LOW PRICE ZENER D! lODE!—4I)0mW Tol. +5% at
5mA. Values avaiiable: 3V, 3-3V, 3-6V, 4.7V 5:1V, 5-6V,
6-2V, 6-8V, 7-5V, 82V, 9-1V, 10V, llV, 12V, 13V, 135V,
18V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V. All at 7p
;uwh, ﬁs‘or 39p, 14 for 84p. BPECIAL OFFER: 100 Zeners
or £5-50.
RESISTORS—High stability, low noise carbon film 59.
§W at 40°C, §W at 70°C. E12 series only—from 2-2Q2 to
2-2MQ. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. BPECIAL PACK; 10 of "each
value 2-2Q2 to 2-2M$ (730 resistors) £5.
SILICOR PLASTIC RECTIFIERS—1-5 amp. brand new
wire ended DO27; 100 P.I.V. 7p (4 for 26p) 400 P.I.V. 8p
(4 for 80p).
BRIDGE RECTIFIERS8 -2} amp, 200V 40p; 350V 45p;
600V 55p.
SUBMINIATURE VERTICAL PRESETS—0-1W only.
ALL at 5p each; 502, 10082, 220€2, 4709, 680%2, 1k
2-2kQ2, 4-7kQ2, 6-8k€2, 10k, 16k, 22k, 47kS2, 68k&2;
100k£2, 250k S, 680kE2, 1M, 2-5MQ2, 5MQ.
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COBT OF SEA/ATRMAIL.

PLEASE ADD 8% V.A.T. TO ORDERS.

Bend 8.A.E. for llsta of additional ex-stock items.

‘Wholesale price llata available to bona fide companies.

MARCO TRADING (Dept. Dit)
The 0ld School, Edstaston, Nr.Wem, Shropshire

Tel. Whixall (Shropshire) (STD 094872) 464/5
(Proprs.: Minicost Trading Ltd.)

TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetal and
H.C.R., also ’C*’ & “’E’* cores. Case and
Frame assemblies.

MULTICORE CABLE IN STOCK
CONNECTING WIRES

Large quantities of miniature potentiometers
(trim pots) 20 ohm to 256K. Various makes.
Wholesale and Export only.

J. Black

OFFICE: 44 GREEN LANE, HENDON, NW4 2AH
Tel: 01-203 1855,  01-203 3033
STORE: LESWIN ROAD, N.16
Tel: 01-249 2260

QUARTZ CRYSTAL
UNITS from

® 1.0-60.0 MHZ
® FAST DELIVERY
® HIGH STABILITY
® T0 DEF 5271-A

WRITE FOR
LEAFLET AT -1

McKNIGHT

CRYSTAL Co.
HARDLEY INDUSTRIAL
ESTATE, HYTHE,
TEL.HYTHE 848961  SOUTHAMPTON S04 8.
STD CODE 0703

EXPRESS

PRINTED CIRCUITS — ROLLER TINNING —
GOLDPLATING — FLEXIBLE FILMS, ETC.
Electronic & Mechanical
Sub-Assembly Co. Ltd
Highfield H , West Kingsd:

Nr. Sevenoaks, Kent
Tel: West Kingsdown 2344

HIGHEST QUALITY 19" RACK
MOUNTING CABINETS & RACKS

ABINETS
Our Height Width Depth  Rack Panel
Eef in incha in im:ha in (gchu Spawﬁin ins. Pr(ea
8

CL 30 eo 36 42 £12- 50
CR 69 30 20 — :
DM 70 20 26 138 £21-00
FA 85 22 36 160 £22-00
52 25 22 47 217-00
FD 40 22 24 72 £14-00
FG 1 19 18 10 £11-00
FH 15 21 17 11 £12-00
FJ 15 21 15 13 £12-00
FN 70 24 20 68 £17-00
st 84 23 17 80
L. 11 21 17 9 21500
LL7 186 20 12 14 £15-00
s 10 20 10 9 £15-00
LL9 17 21 17 14 £15-00
Also Consoles, twin and muiti-way Cabineta.
OPEN RACKS

Our Height Channel  Rack Panel

Ref.indnches  Depth Space Base Prics

RF 85 3 79 15 £11-00

RG 67 2 51 14 £9-00
Full details of all above on request.

We have a large quantity of ''bits and pleces

we cannot list—please send us ypur requirements
we can probably help—all enquiries answered.

Y% Hewlett Packard 524 Digital Counter P.U.R.
* Tek'.ronlx 519 Oscilloacopes 1 GMC P.U.R.
* Mode] 808 R £45-00
* A.lrmec 701 Big. Generators 30 k/cs/30 mfcs £30-00
% Alrmec 702 Big. Generators 30 cyc/30 kjcs £23-00
% OT. 381 Test Sets Freq. Response -00
% Rustrak Chart Recorders 1-0-1 m/a (New) £30-00
% URA 8 Teleprinter Converters £85-00
% Portable Mains Battery Floodlights £24-00
% 400 channel Pulse Height Spectrum Analysers P.U.R.
% Hewlett Packard Audlo Oscillators £24-00
* b5/26000 cyc. Osci £24-00
% Southern Inst. 1800 F.M. Meters £24-00
v Belling Lee T.V. Relay Equipment. P.U.R.
% Addo 5/8 track Tape Punches £48-00
% Tally 6/8 track Tape Readers £48-00
% 80 column Card Hand Punches £40-00
% Auto Eleotric Carilion Chimes £250-00
% 10 foot Triangular Lattice Mast Sections

8 inch sides £12-00
% Ditto 15 foot with 15 inch sides £29-
% Casells A Electrie £24-00
¥ Eacal EAG3 BOB Adapters (aw £70-00
% Ampex Audio Btereo Tape Machines £250-00
% Astrodata 5190 Time Code Generators £60-00
% Geotech 4983 Helio Amplifiers £16-00
% 197 Chrome trims 13* to 15* from £0-25
* DG7/6 CRT's 24° £3.00
% 3AZP/31 CRT’s 34* £3-00
% GGC-3 Lightwelght Teleprinters £35-00
% FX-1 Facsimile Transmitter Receivers £85-00
% Teletype 28, 3-apeed tape printers £35-00 *
% 54" dia. Meteorological Balloons £2.50
% Laboratory Radio Interference Fllters £2-50

professional Cathode Ray Tubes available, List o

We bhave a varied assortment of industrial and
request,

|5

FREE

40-page list of over 1,000 different items in stock
avallable—keep one by you. e

INSTRUMENTATION-TAPE
RECORDER-REPRODUCERS
AMPEX

FR-600 and FR-100
17 and 4" 14 and 7
tracks 4 speeds Trans-
istorised

Also 4" 2 track 6 speeds

MINCOM

CMP-100
1”17 1” 7 tracks 6 speeds

E.M.I.

BTR-1 R-301
Several other smaller

ecks.
Full details on request.

Prices ofabove are
from £100 to £400.

COMPUTER HARDWARE

CARD READER 80 col. 600 c.p.m.
+ PRINTER, High speed 1000 lines p.m.
% TAPE READER, High speed 5/8 track
800 c.p.m.

Prices on Application
PLEASE ADD V.A.T. TO ABOVE

P. HARRIS
ORGANFORD—DORSET

BHI6 6ER
BOURNEMOUTH-785051

anradiohistory com.

o
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" Wilmslow
Audio

THE firm

for

speakers!

Baker Group 25, 3, 80r 150hm .......... £7.75
Baker Group 36.3,8o0r 150hm .......... £8.50
Baker Deluxe, 8or 150hm ............. £10.75
Baker Major. 3.8 0r150hm ............. £8.00
Baker Regent. 8or 150hm .............. £7.75
Baker Superb. 8or 150hm ............. £14.50
Celestion HF 1300 Mk ................ £6.95
Celestion MH 1000 horn. 8 or 15 ohm ... . £10.95
EMI13x8,3,80r150hm ............. £2.25
EMI 13 x 8,150d/c, 8ohm ............ £2.50
EMI13 x 8,350.80r150hm ........... £8.25
EMI 13 X 8 20 wattbass8ohm ......... £6.60

EMIB X 5. 10 watt d/c. roll/s 4 or 8 ohm ... £2.50
ELAC 59RM 109 15 ohm, 59RM 114 8 ohm . £2.80

ELAC 84" d/c, rol/'sBohm .............. £3.50
Fanepop70 ...............cc0vuhes £15.95
Fane Crescendo 12A or B, 8 or 15 ohm ... £29.00
Fane Crescendo 15, 8or 15 0hm ........ £36.00
Fane Crescendo 18,8 o0r 15 0hm ........ £51.95
Fane 701 Horn ..+ ....covvvnennnn.n, £35.00
Fane 801T 8" d/c.rol/s8ohm ........... £7.00
Goodmans8P8or150hm .............. £8.00
Goodmans 10P8or150hm ............. £5.30
Goodmans 12P8or150hm ............ £12.95
Goodmans 12P-D8or150hm .......... £16.75
Goodmans 12P-G8or150hm .......... £15.756
Goodmans Audiom 1008 or 15ohm ... .. £12.00
Goodmans Axent 2008 ohm ............ £7.25
Goodmans Axiom 402 8 or 150hm ...... £17.25
Goodmans Twin Axiom 8” 8 or 150hm .... £8.25
Goodmans Twin Axiom 10” 8 or 15 0hm ... £9.00
KefT27 it
KefB110 ... ..o i
KefB139 .. ..... ..ot
KefT15 ..o

Kef DN8

Kef DN12

Kef DN13

Richard Allan CG8T 8 chm
STC4001G Super Tweeter
Wharfedale Super 10 RS/DD
Castle Super8RS/DD ..................
Tannoy 10" HPD . ....................
Tannoy 127 HPD .. ..........cieinn.n
Tannoy 16" HPD . ....................
RadfordBD25 ................ ... ...
Radford MD9 ... ............ ... .....
Radford HD3 ...................... ...
Radford FN12 . .................... ...
Baker MajorModule ..............

Goodmans DIN 20{4ohm) .......... each £9.76
Goodmans Mezzo Twinkit .......... pair £45.00
Helme XLK25 .................... pair £22.00
Helme XLK30 .................... pair £14.98
Helme XLK50 . ................... pair £39.95
Kefkitl ... ... ... ... vtts each £20.95
Kefkitdll ....................... each £36.75
Peerless 20/2 ................... each £14.95
Peerless30/2 .. ................. each £20.95
Peerless 20/3 ................... each £22.95
Peerless 50/4 . .................. each £34.95
Peerless 3/15 . .................. each £15.00
Richard Allan Twinkit .............. each £8.95
Richard Allan Triple 8 ... .......... each £13.78
Richard Allan Triple 12 ... ... ...... each £19.95
Richard Allan Super 12 ... . ..... ... each £23.75
Wharfedale Linton 2 kit ............ pair £19.25
Wharfedale Glendale 3 kit .......... pair £34.50
Wharfedale Dovedale 3 kit .......... pair £52.50

PRICES INCLUDE VAT

Cabinets for PA and HiFi. wadding. Vynair etc.
Send stamp for free booklet ‘'Choosing a Speaker”
FREE with orders over £7—HiFi Loudspeaker

Enclosures Book
All units are guaranteed new and perfect
Promptdespatch
Carriage: Speakers 38p each, 12" andup, 50peach,
tweeters and cross-overs 26p each, kits 75p each
' {£1.500pair)

WILMSLOW AUDIO

Dept. WW
Loudspeakers: Swan Works, Bank Square,
Wilmslow, Cheshire SK9 1HF. Discount HiFi,
PA etc: 10 Swan Street, Wilmslow. Radio,
HiFi, TV: Swift of Wilmslow, 5 Swan Street,
Wilmsl Tel: (Loudsp 8) Wilmslow
29599, (HiFi etc.) Wilmslow 26213

VIDEO HIRE

EQUIPMENT, EDITING, OPERATORS’ STUDIO FACILITIES ETC.

THE MOST EXPERIENCED VIDEO COMPANY IN THE BUSINESS

R.E.W.

R.E.W. HOUSE,
10,12 HIGH STREET,
COLLIERS WOOD,

LONDON, SW19 2BE

PHONE: 01-540 9684

ACCURATE
RELIABLE

Q.C.C. WORKS, WELLINGTON CRESCENT,
NEW MALDEN, SURREY. 01-942-0334 & 2988

J. LINSLEY-HOOD
New Phase Locked Loop F.M. TUNER
(As per Wireless World Annual).
Basic kit of parts
*£29.95 (tax £2.40)
Available in pack
form as follows:
Pack 1. Res. and capacitors £3.00 2. Semi conductors and 1C's
£8.25 3. Tuner head £5.50 4. P.C. boards and drawings £1.50
5. Chassis and tuning mechanism £5,00 B. Ceramic filters £1.50
1. Teak finish sleeve £3.00 8. Meter and muting module £2.50
9. Regulated power supply £5,00 10. Stereo decoder. Ready made
£7.50 11. Push button and trimmer pack £2.50 {*Excludes packs
No. 8, 10and 11.) Tax axtra.
TELERADIO ELECTRONICS
325 Fore Street, Edmonton, London N9 OPE. 01-807 3719.
Closed Thursdays.
SAE. for further details of above and other Linsley-Hood superior
low distortion designs.

Large or amall g

SOWTER TRANSFORMERS

FOR SOUNHD RECORDIMG AMD REPRODUCING EQUIFMENT
3 suppliers to many well-known companie,

and broad| R 3 ies and were estab-
in 1941, Early Competitive prices.
a3, L B GUOLE,
E. A. SOWTER LTD.
Transform fu wd Desipners

7 Dadham Placs, Fors Screet, lpswich 1P LIP

Telephone D473 52794

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.
SPOT CASH
CHILTMEAD LTD.

7,9, 11 Arthur Road, Reading,
Berks. Tel: 582 605

WW-—063 FOR FURTHER DETAILS

WORLD RADIO TV
HANDBOOK 1973

A Complete Directory of
International Radio & TV

Price £3.70

THE AUDIO HANDBOOK by G. J.
King. Price £5.15

COLOUR TELEVISION SERVICING
by G. J. King. Price £4.65

THE RADIO AMATEUR'S HAND-
BOOK by A.R.R.L. Price £3.50

110 OPERATIONAL AMPLIFIER PRO-
JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston. Price
£1.95

DIGITAL COMPUTER STRUCTURE
& DESIGN by R. Townsend. Price £2.85

TOWERS’ INTERNATIONAL TRAN-
SISTOR SELECTOR by T. D. Towers.
Price £3.15

VIDEOTAPE RECORDING by J. F.
Robinson. Price £5.00

SLIDE-TAPE & DUAL PROJECTION
by R. Beaumont-Craggs. Price £3.20

REFERENCE DATA FOR RADIO
ENGINEERS by [TT. Price £11.00

TRANSISTOR MANUAL by G.E.
Price £1.30

% PRICES INCLUDE POSTAGE %

THE MODERN BOOK CO.

SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET,
LONDON, W2 INP

Phone 723 4185
Closed Sat. 1 p.m.

www americanradiohistorv com

TELEPHONE CABLE. Plastic covered grey
4-core coloured coded. 9p per yard.

ELECTRICITY SLOT METERS (5p in slot)
for A.C. mains. Fixed tariff to your require-
ments. Suitable for hotels, etc. 200/250v. I5A.
£8-38. 20A. £9-30. P.P. 75p. Other amperages
available. Reconditioned as new. 2 years
guarantee.

MODERN TYPE DESK PHONES, red,
green, blue or topaz, 2-tone grey or black, with
internal bell and handset with 0-1 dial £6-50.

5-WAY PRESS-BUTTON INTER-COM
TELEPHONES in Bakelite case with junction
box handset. Thoroughly overhauled, guaran-
teed. Price £5-25. Send s.a.e.

10-WAY PRESS-BUTTON INTER-COM
TELEPHONES in Bakelite case with junction
box handset. Thoroughly overhauled. Guaran-
teed. £6-75 per unit. Send s.a.e.

20-WAY PRESS-BUTTON INTER-COM
TELEPHONES in Bakelite case with junction
box. Thoroughly overhauled. Guaranteed.
£7.75 per unit. Send s.a.e.

The ‘88" Set. This transceiver, weighs approx.
54 Ibs. and measures 34in. x 54in. x 9¢in. [t is a
4-frequency channel set 41-44 mcfs. Crystal
Controllied and operates from a dry battery
H.T./L.T. 94/1. v. |.LE. Ruben Mallory Type No. |
and employs®the following 14 valves: 3A4 | off;
11.4 6 off; 1T4 4 off; 1S5 | off; 1A3 2 off. £6.50
plus 75p P. & P.

QUARTERLY CHECK METERS I5A £3.90.
20A £4.22. P. & P. 50p.

All prices subject to fluctuation

Multi Relay Units, Group selectors, Final end
selectors and Relays in stock, 20-way jack strips
and tip ring and sleeve plugs. For callers only.

13 LISLE ST. (:5%) LONDON W.C.2

Open all day Saturday
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STEREO DISC AMP

FOR BROADCASTING AND DISC MONITORING
Mains in. Balanced lines cellent distortion and LF
performance. MEETS 1BA SPECIFICA‘I’ION £95.00.

10-OUTLET DISTRIBUTION AMP
Dne balanced input— 10 isolated balanced outputs
GENERAL STUD D WORK % FEEDING MULTIPLE SLAVE PA
AMPLIFIERS DRIVING FOLOBACK HEADPHONES
Meets IBA signal path specification. Complete boxed unit £94.00.
Set of parts less case and all XLR connectors £65.00.

H———— —— s e
PEAK PROGRAM METERS TO BS4297
also 200K Hz version for high speed copying.

Orive circuit. 36 x 80mm. for TmA L.H. zero meter to BBC

ED1477. Gold 8-way edge con supplied.
Complete kit £12.00 Built and aligned £17.00
ERNEST TURNER PPM meters. scalings 1/7 DR-22/+4. Type

642, 71 x 56mm £12.60; 643, 102 x 79mm £15.00.
Twin movement, scale 86 x 54mm £37.00.

FREQUENCY
SHIFTER

FQ HOwWL DUCTI
PUBLIC ADDRESS : SOUND REINFORCEMENT

In any public-address system where the microphones and
IoudJ)eakers are in the same vicinity acoustic feedback {(howl-
round} occurs if the amplification exceeds a critical value. By
shifting the audno spectrum fed to the speakers by a few Hertz
the y howli at room
destroyed and an increase in gain of 6—8dB is possible before
the onset of feedback.
SHIFTERS IN BOXES with overload LED. shift/bypass switch,
BS4491 mains connector and housed in strong diecast boxes
finished in attractive durable blue acrylic. Jack or XLR audio con-
nectors.
Type A B [
Input impedance 200Kohm 200Kohm | OKohm BALANCED

t impedance 2Kohm 20 0¢ 600 ohm 20 or 800 ohm BAL
PRICE £58.00 £68.00 £84.00
SHIFTER CIRCUIT BOARDS FOR WW July 1973 article

Complete kit and board £24.00 including p.s.u. and DESIGNER
Board built and aligned  £31.00 mains transformer APPROVED

SPECTRUM SHIFTER. variable shifts, 0.1-1000Hz,

for weird Ring for |

SURREY ELECTRONICS

The Forge, Lucks Green, Cranleigh,

Surr(\a]y GUG 7BG. (STD 04866) 5997
CASH WITH DRDER., less 5% UK post free. add VAT

a95

Ripple

2,000p

120-130v. 50 c/s.
about £3. P & P £1.80
S/6v. BA. £12.

PAPST FANS 4} x 44 x 2in.
50/60 cfs. £3.50 (35p).

PAPST FANS 6; dia x 2% deep, type 7576
£5.00 (35p). 250w light dimmers £2.70 (I15p)

TRANSISTORS p & p 10p
BC107/8/9 BOR47/8/9 BEI157/8/9
BF 180 25p. BF |82/3 40p. BF 184 17p. BFWI0 55p.
2N3819 20p. BF336 35p. 741 8 dil 28p. 2N3771
£1.10. BDI31 40p. NES55 67p.

ELECTROLYTICS
30,000 25v., 68,000 16v.,
5,000p 35v. 40p (I5p), 4,700

EX-COMPUTER

GUARANTEED
<l0mV. Over-voltage

50v. with clip 35p ﬁlp).

35p (I 1p).

EX COMPUTER PC PANELS 2 x 4 in.
25 boards £} (35p).

OPCOA 7 seg led display SLA-7 7mm characters

SMALL ELECTROLYTICS
2.2 10/1év., 10pn 35v., 50p 40v., 100p 40v., 100p
6v., 150p {0v., 64 10v,

PIHER PRESETS 100mW
220, 470, 4k7, 10k, 100k 12

STABILISED POWER SUPPLIES

RECONDITIONED, TESTED AND

protection,

Stepdown transformer to suit
1.80.

S/6v. 12A. £14
100 cfm. 240v.

all 9p

15,0001 30v., 65p (35p).
63v. 60p (13p),

2,200p 63v.

with dec. point..........coo0..n. ea £1.50 (10p)
QH bulbs 12v. 55w.......c.00.nt. 55 (8p
150 mixed Hi STABS. (Hp
250 mixed resistors. (I15p
250 mixed capacitors. (15p
20A. 100 piv Si RECS. 12p}
2N3055 Equiv........ 12p}
200 Si Planar Diodes 9p}

12 for 45p (7p)

for 50p (6p)

Postage and packing shown in brackets

Please add 8% VAT to TOTAL

KEYTRONICS

Mail Order only.

-478 8499

44 EARLS COURT ROAD, LONDON, W.8
(14}

DIRECT ELECTRONICS LTD.

EX-MINISTRY INSTRUMENTS & EQUIPMENT
ELECTRONIC VOLTMETER CT343. Steel-case
(20in. X 10in. X 134in.D). 110-250v/50-400Hz
mains. 3. meter 12 scales. 1.2 millivolts to 400
volts. Extemal metering and A.C. output fac's.
£65.00 {£2.00). W/o case 19in. unit only £45.00
{callers}).
AF SI1G. GEN. CT420 case as above. Batt op
90/1.5v (check metered) 200 to 8.000Hz con-
tinuous switched range. Output 4v/5k ohm direct or
1v/750hm and 10mv/0.1ohm attenuated. 100 and
500Hz callibrator £65.00 (£2.00).
BC221T FREQUENCY METER in canvas carrying
case P.O.A.
MINE DETECTOR No.4A KIT No.1 Ref:
ZA27931/1. New in transit case. P.O.A.
RECT. SUPPLY UNIT No.25. All-weather type.
110-250vac  45/65Hz in. Conservative rating:
600vdc/80ma Super-smoothed + 12vdc 0.9A Super-
smoothed +20vac/2A screened + bias. £32.50
(£2.00). plugs extra.
DITTO No.19 Bench type 12v + 12v {or 24v)dc
3/6amps £25.00 (£1.50).
CREED REPERFORATORS 7TR/3. P.O.A.
TELEPRINTER TERM UNIT MARK 4 c¢/w 299
AN Relay. New Cond. £40.00. Used £30.00
(£1.00!
TYPEWRITER TELEGRAPH (used but good)
9A/9B Imperial. Rollfeed. Cased £16.00 (£3.00).
uncased £12.00 (callers).
GEC REGENERATOR UNIT (No. HE31105)
£3.50 (50p).
A.E.E. BITUMEN POTTED TRANSFORMERS.
110-250v Pri. Scr. 45/1amp sec £3.00 (50p).
GRESHAM DITTO 240v Pri. Scr.270-0-270/80ma
+ 45-0-45/40ma + 6.3-0-6.3/2.7amp secs
£4.50 (50p).
PYE WESTMINSTER R/T CONTROL UNITS,
MICS and SPEAKERS as seen (callers).
Racks—Cabinets—Panels. etc. P.O.A.
SPECIALITEM
SOUND RECORDING and REPRODUCING
UNIT Type 2. Equip A8A Rack-Mounted. Ref:
10U/16873. Also substantial gty spares (Units-
Gearboxes-Sapphires. etc.). Details and prices on
application.
MANY OTHER ITEMS of Test equipment/Tele-
printer — peripherals/ Components/Meters / Connec-
tors, etc.. in stock.
CALL ON US OR WRITE YOUR REQUIREMENTS.
WHOLESALE ENQUIRIES WELCOMED. (U.X. CAR-
RIAGE, ETC.) SHOWN. ADD 8% VAT to TOTAL.
CASH WITH ORDER EXCEPT-BY PRIOR ARRANGE-
MENT: 34 LISLE ST., LONDON WC2H 7BD
TEL: 01-437 2524

ACI25 [lp|BC142 35p|BFII5 22p|MJ491 130p | ZTX109 I3p
ACI26 llp|BCi43 35p|BFI67 23p|MIE340 45p | ZT X300 l4p
ACI27 1ip|BCl47 7p BFI70 23p | MJE370 72p | ZTX301 l4p
ACI28 1lp|BCi48 7p|BFI73 25p | MIE37! B4p | ZTX302 I8p
ACIl41 18p|BCI49C 8p |BFI77 26p | MJES20 68p | ZTX303 I5p
ACI42 18p | BCIS7 10p|BFI78 28p | MIE521 80p | ZTX304 24p
ACI76 I1lp|BCiS8 8p|BFI79 33p|MIE295599p | ZT X500 I15p
ACI87 12p|BCIS9 9p|BFIB0 33p| MJE305565p | ZTX50! I5p
ACI88 1ip|BCI69C 12p | BFIBI 33p | MPSA1250p | ZT X502 19p
ADI40 46p (BCI71 12p |BF182 33p | MPSA06 30p | ZT X503 45p
ADI42 55p |BCI77 18p |BFI84 22p | MPSAS6 32p | 2N404 26p
ADI43 50p |BCI78 |17p | BF185 22p | MPSUO6 62p | 2Né&96 I5p
ADI49 43p | BCi79 18p|BFi94 10p | MPSUS678p [2N697 13p
ADI6l 36p|BCIB2 10p|BF195 10p| OC26 40p|2Né98 30p
ADI62 36p {BCIB3 10p|BFI9 14p OC28 55p |2N706 12p
AF114 13p|BC184 |lp|BF197 I15p|OC35 48p|2N708 18p
AFII5 13p|BC212 1lp|BF200 32p|OC36 52p|2N914 18p
AF116 13p|BC213 10p|BF257 32p|OC4! 15p|2N9I8 40p
AFI17 13p | BC2l4 14p BFR39 30p|OC42 I15p|2N929 20p
AFI18 50p|BC237 12p|BFR40 30p | OC44 (lp|2N930 I8p
AFI2] 33p (BC238 Ilp|BFR4l 30p|OC45 |llp}2NI13| 18p
AFi24 30p (BC239 12p|BFR79 30p ([OC70 llp|2NiI32 18p
AF125 30p (BC307 lip|BFR80 30p |OC7iI 1lp|2N1302/3

AFI26 30p|BC308 11p|BFR8I 30p(OC72 1lp 17p
AFI27 30p (BC309 12p |BFX29 30p | OC73 50p|2NI1304/5

AFI39 33p|BCY70 18p|BFX30 30p|OC74 30p 2ip
AFI81 45p {BCY7) 22p |BFX84 26p|OC8! 12p|2NI306/7

AFiB86 48p|BDII5 55p [BFX87 20p|OC82 I2p 28p
AF239 38p |BDI2)1 100p | BFX88 24p | OC83 20p | 2N1308/9

BC107 9p |BD123 100p [ BFYS0 15p|OCB4 18p 28p
BCI108 9p|BDI24 65p | BFY51 15p|OC200 50p [2N1613 20p
BCI09 10p |BDI3l 40p | BFY52 1i5p|OC201 50p|2NI711 20p
BCII5 20p |BDI32 45p | BSX19 16p | TIP41A 65p [ 2N2218 21p
BCI35 17p|BDI53 65p | BSX20 16p | TIP42A 70p | 2N2219 20p
BCI36 17p{BDI56 60p|BSX2!- 22p | TIP2955 70p | 2N2220 19p
BCI37 [17p|BDY60 75p [ BUIOS 220p | ZTX107 12p | 2N2221 20p
BCI38 17p[BDYé1 65p[MI490 95p | ZTX108 10p | 2N2222 20p

2N2369 14p | 2N4059 10p | SIGNAL RECTIFER ZENER BRIOGE HECTIFIERS
IN2454 30p | 244060 130 | DIODES | DIODES | DIODES V 400V 600V
Db wes o BYI00 15p [ 3.3V co 33y | 250mA T 2
2N2905 18p | 4036/ 36p | BAXI3 5p P33V to 33V Amp 22p 24p 27p 0p
2N2906 20p | 40362 38p | BAXI16 6p | BYI26 12p ?0303& i ap 2 Amp 30p 35p 45p 48p
IN2926RB | 40409 50 | oag7  7p | BYI127 12p | |3V 30.': ¢ Amp 55p 60p T8p
7p (40410 50p | 5070 9p | BYI33 15p | 5wy 5sp
2N29260 8p | 40411 200p BYZI0 S5 ORIy e
2IN2926YG | 40594 65p | OA79 10p Pl2ow 70p |
9p | 40595 75p | OA8I  8p | BYZII 55p 50V 100V mvggov
2N3053 18p | 40600 69p | OASS 10p | BYZI2 S5p [ o\ 00 ;ﬁmp:gp:;p ;gp zop
2N3054 45p OA90 7p | BYZI3 55p BAI45  15p 7Am:_9 “: “g -
2N3055 49p | FETs 34p OA9I 7p | 1N4001 S5p | gaj4s 13p 16 Amp— 82p 98p —
I, 80P | R 3ep | oAss  7p | IN4004 6p | TUNNEL | Other
140p | MPFIO3 305 | OA200 8p | IN4007 7p | AEYIT 50p | Ci06D 45p. 2N3525 9lp.
2N3702/3 MPF104 30p | OA202 t0p | PL4004 10p | varicap 2N4444 185p.
p rzqrsgéog %p IN9(4 . 4p | PL7004 20p | BB10O5 25p T
2N3704/5 19 20p | |N9le 6p [LED Low Noise
p | 2N3820 57p | g4 4p | TIL209 t6p d 20 TSR |, 120V 400V S00V
N | e AT vorTASE TEGULAT thme e e
P P LTAGE REGULATORS
2N3707 Llp | 2N5458 30p v“m""f}l‘l’_o 10 Amp 109p 154p 165p
2N3708/9, 2N5459 30p { LM :gf: o gﬁmp 145p 180p 200p
LM304 TOS ........... % 00000000 ther
2N3771 op ;?q?zsa“;; LM 305 TO5 .......... mgg ,’;'P- 40486 99p.
17 P X P.
IN3772 © | 3NI40 85p | ML 723 DIL 14 pin DIAC. For use with above
p | 3NI4l 75p | TBA625B TO39 ......oovevnnnn triacs 21p.
2N3773 40603 58p
220p | 40673 58p | C-MOS LOGIC ICs— | Fixed VOLTAGE REGULATORS

p
2N3866 T0p
2N3903/4° UITs
15p | TIS43 26p
2N3905/6 2N2160 80p
15p | 2N2646 35p
2N4058 15p | 2N4871 3lp

TTL 74 SERIES INTEGRATED CIRCUITS | GASDI6  Traneistor Array o win 5

7400 13p | 7425 30p | 7475 48p | LM307  Op Am with Int. comp..
7401 l4p | 7427 37p | 7476 34p | MC1310  Coiless Stereo Decoder

MC1312 4 channel $Q Decoder. .
7402 14p | 7430 l14p | 7480  50p | ucausy Qoad Op Amp +ve rail only
7403 16p (7432  25p (7482  76p | MFC6040 Electronlc Aftenuator...... ...90p
7404 16p | 7437 27p | 7483 95p | MFC8070 Zero Voltage Switch. .
7405 16p | 7440 16p | 7485 140p | NE536 FET O

7407  42p|7442  60p 7489 340p | NESSS  Dual et PN DR on
7408 16p (7445  95p|7430  40p | NEss1  PLL with Am Demod 16 PIN DIl 325p

P oopo
7410 l4p | 7448  80p | 7492  50p | NES63  PLL FM/1F Demod 16 PIN DIL
7412 30p | 7450 16p | 7493 40p NE566 PLL Function Generator 8 PIN

NES567 Tone Decoder8 PIN DIL. . 250p
7413 30p | 7451 16p | 74100 200p 09 Op Ar::ewnichtercomp 314 P .26p
7414  60p | 7460  16p | 74107 45p | 799 Diff. Voltage Comp 14 PIN DiL...... 3Bp
7416 33p | 7470 30p (74121 34p | 141 Op Amp with Int comp 8 PIN 23p
7417 36p (7472 27p | 74122 7Tép | 747 Dual TAT14 PINDIL.....vvvieernanas 70p

Amp with ext comp 8 PIN DiL..

748 Op
P
ZNa14  TRF Radio R .
7422 25p | 7474 34p|74142 250p | icizs  vco Fﬂncuo:céeneu PINDIL...

NEW LOW PRICES

CD4O4TAE .

Postive: 1 Amp Plastic 200 mA (TO5)
5V MC7805 140p -

12V MCT7812 140p 7812 %0p
15V MC7815 140p 7815 %9p

18V MCT7818 140p —
24V MC7824 140p =

Negative: 1 Amp Plastic

ACCESSORIES

Low Profite DIL
Sockets by Texas B

—.2 Bushes (for

Mic
T0-3 & TO-66)

Data sheets on advert-

ised.C.s ....

10p each

5V MC7805 .......... 250p 18V MC7918 ......... 250p
12v MC7912 . . 24V MC7924 ......... 250p
15V MC7915

OPTO-ELECTRONICS

OCP70 30p ORP12 ..... §0p Red LED...... 16p
OCP71 ........85p ORP60 ..... §5p Green/Yell ...35p
2N5777 40p ORPG1 ..... 55p

Seven Segment Read Outs

3015F Filament DIL......c.ooviniiiiinniieniinns 120p
MAN-3M Al LED.127In. PCB .

MAN-4 All LED .19 In. DIL.
LIT704 Reflective Bar .3 in. DIL.
LIT707 Reflective Bar .3 in. DIL
LIT747 Reflective Bar .6 in. DIL.

NEW 1.C. NE563
High performance PLL fm/if demod 16 PINDIL «vevu... £3

Minimum Order £2
P, . 15p
Please add 8% VAT to total

All goods brand new
Visitors, by appointment, welcome.
Colleges, Govt., etc. orders welcome.

TECHNOMATIC LIMITED

54 SANDHURST ROAD, LONDON NWS Tei: 01-204-4333
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LOW-FREQUENCY
ANALYSER

50Hz-50kHz
ASSEMBLY AND INSTRUCTION
INFORMATION SAE.

Board, mod
PRICE £27 p&p 75p oard, modules and all

components (excluding
P.U.).

12" CRT

Magnetic Deflection. Blue Trace
Yellow Afterglow (P7). Informa-
tion and recommended circuits
with all purchases. Brand new,
boxed, £4 each. Carriage f£2.

V.A.T. at 8%

100MHz SCOPE
TUBES

MULLARD D13-450GH-03. P31 PHOSPHOR.
INTERNAL GRATICULE—BCM X 10CM
RECTANGULAR. Y SENSITIVITY 3V PER
CM X SENSITIVITY IIV PER CM. SINGLE
GUN. DISTRIBUTED Y PLATES, TRACE
ROTATE COILS.

BRAND N BOXED. £30 cach. Carriage £2.

CHILTMEAD ' D

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

rofessional soldering.

The Ersa Multitip. A top-quality

iron that's ultra-light, offering
4 reliability so necessary to achieve
constant production flow. A range
of different shaped tips simply

push onto the stem of the iron. It
has the unique advantage that you
can change the elementin
seconds.

The Iso-Tip. A safe, high-
powered iron which works i
anywhere without a mains ]
lead. The breakthrough?
Nickel Cadmium cells that
are re-chargeable.

(A charging stand is included
for 240vor 115vA.C.)

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

The Ersa Sprint. Unique — it heats up to
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.

5 343
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Oryx SR3A desoldering tool. Ideal where components
are tightly grouped. Instantly removes unwanted solder from
printed circuits etc. Accurate, reliable, speedy, and safe.

Due to expansion we are seeking |
additional distributor/stockists.

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. "vv %

Also available: Oryx
R

safety stand.

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

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

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

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

WW-—002 FOR FURTHER DETAILS
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Multicore’s R&D ~
Laboratories are still

What's new in Solderg Chemicals?

N A

making news-three
important new
chemicals for electronics
manufacturers.

MULTICORE PC 26
ROSIN FOAM FLUX

A completely new general purpose liquid
soldering flux particularly suitable for the
automated soldering of all types of printed
circuits. PC 26 provides a unigue combination
of desirable properties.

® Complies with U.K. Ministry Flux Speci-
fication D.T.D. 599A.

@ Eliminates “icicles” and “bridging”.

@ 0.5% max. halide content and yet gives
better soldering than non-approved fluxes
with high halide contents.

@ Leaves negligible flux residues so p.c.
boards are dry after soldering, can be
handled and inspected easily and have
better sales appeal.

MULTICORE PC 81
SOLVENT CLEANER &
FLUXREMOVER

Aunique blend of polar and non-polar solvents
formulated fordegreasing electronic hardware
prior to soldering as well as for removing rosin
flux residues including ionizable activators
after soldering. Itsintermediate boilingrange of
71 to 80°C and selective solvency make itideal
for vapour degreasing.

The boiling range of PC. 81 is higher than
fluorinated solvents (approx 46°C) and lower
than either trichloroethylene (87°C) or per-
chloroethylene (121°C). Also its solvency prop-
ertiesforrosin fluxremoval are superiorto fluori-
nated solvents without in any way affecting most
electronic hardware. As aresult, PC. 81 solvent
will performits vapour cleaning functionlonger
and more effectively than fluorinated solvents
whose vapour condensation ceases at 46°C
withaconseqguentend to flux removal.

Solvent evaporation rate is substantially
lower than that of the fluorinated solvents,
making itmore economical to usein open tanks
and vapour degreasers.

Multicore PC. 81 is a highly stabilized solvent
blend, extremely resistant to thermal or chemi-
cal breakdown during prolonged heating or as
a result of the introduction of activators from
the solution of rosin during its working life.
Its relatively narrow boiling range and
high stability make it readily useable
again without property changes after
distillation.

PC. 81 can also be used for cold
cleaning and to reinforce ultrasonic
cleaning. Even though its toxicity
is relatively low, well ventilated
areas arerequired.

PC. 81 is expected to be partic-
ularly welcome as it is non-flam-
mable and non-combustible under
the new British “Highly Inflammable
Liquid” Regulations.

Supplied in one gallon metal
cans and 45 gallon steel drums.

Specific Gravity (20°C) — 1.256
Boiling Range ——— —— 71-80°C
Toxicity (TLV) —————— 340 ppm ¢
Residue on Evaporation- less than 10 ppm

g . a "-“-"---.:

MULTICORE PC 54
CONFORMAL
COATING

~_ Fully meets the requirements of the new U.K.
% vl Defence Standard 59-47/issue 2 and U.S.

=

Spec. MIL-1-46058C, which are becoming
mandatory for the protection of many
electronics assemblies against
adverse environment, contamin-
ation and attack bychemicals.

PC. 54 is atwo-partepoxy resin
system which is conveniently
mixed in equal parts by volume. It
may be applied by dip, spray or
brushto eitheroneorbothsidesof
p.c. boards and components where
it forms a thin tough coating after
curing. PC. 54 will dry in 1 hour
under normal ambient conditions
anddevelopitsfull properties after
several days atroom temperature
oritmaybecuredin2to 4 hoursat
65°C. A glass fibre brush can be
usedtoremovethe coatinglocally
to enable rework and repair.
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Other Multicore Soldering Chemicals
include a complete range of liquid fiuxes and
the following special chemicals.

PC 2 Multicore Tarnish Remover
Cleans tarnish from metal surfaces prior to
soldering.

PC10AActivated Surface Preservative
Applied after pre-cleaning, preserves solder-
ability and need not be removed.

PC10D
A special version of PC 10A for appl:cation by
roller coating machines.

PC 90 Peeloff Solder Resist and
PC 91 Thinners
A temporary solder resist for edge-connector
contactareas etc. Replaces masking tape.
PC41andPC43
Solder Bath dross inhibitors.
PC 52 Protective Coating
One-part conformal coating. Can be soldered
through.
PC 70 Thinners
Compatible Solvent blend for use with all rosin
fluxes, PC 10Aand PC 52.

Please write for Technical Bulletins on your
Company’s letterhead for products which
interest youto:

MULTICORE SOLDERS LIMITED
Hemel Hempstead Herts. HP2 7EP
Tel: Hemel Hempstead 3636 Telex 82363
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