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From millions of hours ppemling experience
come four NEW !Plllllllﬂl)ll“ Camera Tubes.

Just because over 809, of the world's colour
TV cameras use our Plumbicon Camera Tubes,
doesn’t mean that we can rest on our laurels.

At Mullard, experience has taught us to

anticipate your needs. to keep that extrz step 3
ahead. Hence we novr offer you four NEW 25mm °
Plumbicon Tubes (XQ1083 to 1086) ; that's

|

=

in addition to a range already 16 strong. The

most edvanced 25mm camera tubes available any-
where in th2 world, they feature the anti-comet-
tail gun, enhanced red response. anti-halation discs
and low output capacitance producing improvad
signal to ncise performance. They also incorporate
a light biassing system for reduced lag.

Behind Mullord’s capability
Mullard’s backgroundin electron opticsis based
on a ttorough understanding of vacuum and glass tech-
nologres. At Mitcham, part of Europe’s biggest Electron-
optics capability—complete with its own fibre optic
drawing plant, we make night vision and low light level
TV devices. Years of experience in the design ard manu-
facture of image intensifiers and other electron optical
devices hasresulted in a capability well geared to today’s
and tomorrcw’s requirements. Whether your need is for
high volume standard devices, or custom-built specials,
Mullard have the experience and the resources to meet it.
For full cetails about Plumbicon and other camera
tubes, contact :
Mullard Limited, Mullard House,
Torrington Place, London WC1E 7HD.

*registered trade mark tor Television Camera Tubes

Mullard components for communications

BROADCASTING - TELECOMMUNICATIONS - RADAR - NAVAIDS - MILITARY
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LOW COST TESTERS

INSULATION TESTER

A logarithmic scale covering 6 decades is used to display
either insulation resistance or leakage current at a fixed
stabilised test voltage. The current available is limited to a
maximum value of 3mA for safety and capacitors are
automatically discharged when the instrument is switched
off or to the CAL condition. The instrument operates from a
9V internal battery.

RESISTANCE RANGES

10M Q10 10T Q (1073 Q) at 260V, 500V, 760V and 1kV.
TMQto1TQat25V, 50V and 100V.

100k Q1o 100G Q at 2.5V, 5Vand 10V.

10kQ2t010G Qat1Vv.

Accuracy +15% +800 Q on 6 decade logarithmic scald.
Accuracy of test voltages +:3% +50mV at scale centre.
Fall of test voitages < 2% at 10pA and < 20% at 100pA.
Short circuit current between 500pA and 3mA.
CURRENT RANGE

100pA to 100pA on 6 decade logarithmic scale.
Accuracy of current measurement +15% of indicated value.
Input voltage drop is approximately 20mV at 100pA, 200mV
at 100nA and 400mV at 100A.

Maximum safe continuous overload is 50mA.
MEASUREMENT TIME

< 3s forresistance on all ranges relative to CAL position.
<10sforresistance of 10G Q across 1 uF on 50V to 500V.
Discharge timeto 1% is 0.1s per pF on CAL position.
RECORDER OUTPUT

1V perdecade + 2% with zero output at scale centre.
Maximum output £ 3V. Qutput resistance 1k Q.

we, £77

LEVELL ELECTRONICS LTD.

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

LEVELL

PORTABLE INSTRUMENTS

TRANSISTOR TESTER

Tests bipolar transistors, diodes and zener diodes. Measures
leakage down to 0.5 nA at 2V to 150V. Current gains are
checked from 1pA to 100mA. Breakdown voltages up to
100V are measured at 10pA, 100pA and 1mA. Collector to
emitter saturation voltage is measured at 1mA, 10mA, 30mA
and 100mA for | -/l g ratios of 10, 20, 30. The instrument is
powered by a 3V battery.

TRANSISTOR RANGES (PNP OR NPN)

lcgo &lggp:10nA, 100nA, 1pA, 10pA and 100pA f.s.d.
acc. +2%f.s.d. £1% at voltages of 2V, 5V,
10V, 20V, 30V, 40V, 50V, 60V, 80V, 100V,
120V, and 150V acc. +:3% +100mV up to
10uA with fall at 100pA <5%+250mV.

10Vor100Vfs.d.acc +2%fs.d. +1%at
currents of 10pA, 100pA and 1mA 4 20%.

10nA,100nA, 1pA ... 10mAf.s.d. acc. +2%
f.s.d. £1%atfixed | g of 1pA, 10pA, 100pA,
1TmA, 10mA, 30mA, and 100mA acc. +1%.

3 inverse scales of 2000 to 100, 400 to 30 and
100to 10 convertigintoh F g readings.

1V{.s.d.acc. +:20mV measured at conditions
onhggtest.

1V{.s.d. acc. £20mV at collector currents of
1mA, 10mA, 30mA and 100mA with | c/ls
selected at 10, 20 or 30 acc. 4+20%.

DIODE & ZENER DIODE RANGES

Ipgr: Aslg g g transistorranges.

VeE(sat)

Va: Breakdown ranges as BV ¢ g o for transistors.

VpE: 1Vis.d. acc. £20mVatlpy of 1uA, 10pA,
100pA, TmA, 10mA, 30mA and 100mA.

we £77

Prices include batteries and U.K. delivery, V.A.T. extra.
Optional extras are leather cases and mains power units.
Send for data covering our range of portable instruments.

WW—004 FOR FURTHER DETAILS
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3auLICiX

SOUND SYSTEMS AND ELECTRONICS
AUDIX AT THE INFORMATION AND
Y PASSENGER

INTERNATIONAL  SYSTEM OPERATING
AIRPORT INTERCONTINENTAL

TERMINAL 3
HEATHROW AIRPORT
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. MANUFACTURERS OF  AUDIX LIMITED - STANSTED ' ESSEX CM24 8HS
al l IX SOUND SYSTEMS AND TELEFHONE : BISHOP'S STORTFORD 813132
ELECTRONICS (4 lines) (STD 0279)
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The one you
—can'tignorel-

Still frame playback
for critical analysis
or conventent
pause (optional :
CR 6000E only)

Automatic
audio and
video gain

control

Feather touch
control.
Solenoid
operated
transport

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

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

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

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

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

In addition to the CR 6000E 2" U-type recorder/
player there is the CR 5000E for playback only 4
CR 6000E. price from £749 ; CR 5000E, from £664
(prices exclude VAT).

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

BELLs HOWELL
LL

Remote control
unit (optional)

JVC

_

WW-—008 FOR FURTHER DETAILS
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For high ] ke i lves,
The world over-  [oionhguaineecrorc vaie:
Y t th circu.ifts;lalnd th? §peﬁdigstsehrv§ce _f
specify Haltron. It's the first choice o
ou ge e Gpoverzllments and many other users
- = th ghoutthe world. Halt duct
best serVIce qurgl?t%/ ant:i reI?a\giDi;y areaclzrec;ﬂy? +57 0

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 3QJ.
Telephone : Orpingtor 27099
Telex: 896141

WW—009 FOR FURTHER DETAILS
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The Greenwood guide to
professional soldering.

Greenwood Electronics offer a range of highly advanced products
specifically for professional soldering applications.
For more detailed information about the comprehensive Greenwood range, contact
the address below.

1. Thelso-Tip. A safe, high-power iron which circuitsetc. Accurate,reliable, speedy, and safe.
\gorka %nyWhr?;?\jWiah?lét ad mains leﬂd. The Price: £4.50 & VAT.
reakthrough ? Nickel Cadmium cells that are o g '
: o 4. The Ersa Multitip. A top-quality iron that's
;g;czhza%%z{bllelzs(ﬁ:%a; 'thsé?]g? '2 "}\%édaid ultra-light offering reliability so necessary to
| 0 acldaie id) ; 7g g achieve constant producticn flow. A range of
Sﬁgéfiﬁsggserénvg grmts. Weight?Only 6 oz. different shaped tigs simply push onto the
- v : stem of theiron. It has the unique advantage
2. The Oryx50. Atemperature controlied that you can change the element in seconds.
mains solderingiron. (Temperature control Price: £3.52 & VAT.
within + 29%). Adjustment (200° - 400°C) can " 5. The Ersa Sprint. Unique

be made whilst iron is operating, using the

same tip. Light, compact, and easy to handle.

A large 50W element loading gives rapid

heating and high performance with constant 1
tip temperature.

Price: £5.90 & VAT. Also available: Oryx safety

stand: £2.10 & VAT.

3. Oryx SR3A desoldering tool. Ideal where
components are tightly grouped. Instantly
removes unwanted solder f-om printed

-itheats up to maximum
temperature in only 10
seconds, and is the lightest
gun on the UK market. ideal
for the service-man. With its
light weight (only 7 oz.)and
compact construction, it
can be manoeuvred in even
the mosz awkward areas.
Price: £6.55 & VAT.

Greenwogd
Electronics

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

WW-—010 FOR FURTHER DETAILS

a7



a8 Wireless World, July 1974

TWO WAY STRETCH £ Chessell

DIAL- A-SPAN PROVIDES THE BREAKTHROUGH IN
THREE-CHANNEL PEN RECORDER FLEXIBILITY

mauasun

!
+

- -
nnnnnnnn

})
T

thingi__— Sussex
~Telex 87114 |

$‘
L ol
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all

3009 +160

In response to many requests we have
made available the TD160/3009
Mounting Kit with which either of our
Series Il Improved precision pick-up
arms can be fitted to this popular
turntable.

Full details are given in information
sheet No. 14, a copy of which we shall
be pleased to send you.

cSHVIIE=S

The best pick-up arm in the world

Write to SME Limited
Steyning - Sussex - England
Telephone : Steyning (0903) 814321

LTD/S26

WW-—014 FOR FURTHER DETAILS
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Whiteley are suppliers of radio . Communications systems in our For British Rail, Whiteley have
sondes for the compiling of nuclear submarines use blast-proof | supplied complete traffic contrc!
weather data, to the Meteorological speakers supplied to the Admiralty telecom systems, staff call and
Office and many overseas users. by Whiteley. V public address systems.

Marine and defence radar systems Whiteley components and elect- . Whiteley line isolatwon fransformaers
frequently include Whiteley com- ronic assemblies also play a part . protect P.O. telephone tines
panents and electronic assemblies in BAC guided weapons equipment. s, carrying B B.C. transmissions,

” «_ from high induced voltages.

Variety is the spice
of Whiteley!

Whiteley is one company you can’t pin down to a stereo- Government bodies, British Rail, BAC, the C.E.G.B., and
typed product range. One company that prefers to keep many top names in industry. You could reap the same
lively by applying its many skills to a wide variety of con- benefits by adding your name to the list . . . adding
tracts. Cabinets, switchboards, acoustic hoods? Whiteley Whiteley to your manufacturing resources. Here is a
make them. Complete systems for public address or company at your service, with the whole spectrum of
telecommunications? Whiteley make them. Components  facilities from design through to assembly. Ready to
or subassembiies, transformers, amplifiers, test sets? offer any or all of them, as you need. A company to
Whiteley make them. Think of us as specialist suppliers keep in touch with.

to the electronics industry. We grew up with it. Giving

the Whiteley touch to any item they needed from us. Whiteley Electrical Radio Co. Ltd.,

Today, the three Whiteley factories serve an impressive Mansfield, Notts. England. Tel: Mansfield 24762

list of customers . . . the Post Office, Ministry of Defence, London Office: 109 Kingsway, W.C.2. Tel: 01-405 3074

ELECTRONIC & ELECTRICAL DESIGN

PRODUCTION CAPABILITY
CABINET MAKING

ca“ on the Whiteley ski“ s SHEET METAL FORMING/FINISHING

PLASTICS MOULDING

ENCAPSULATION
WW—015 FOR FURTHER DETAILS
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This bridge was designed for use in
Standards Laboratories, but ease of
operation ccmbined with anin-line
readout giving up to 6 figure
discrimination has enabled many other

Six figures in six seconds Al RB e o,

The B331 measures directly a wide range
of capacitance and conductance values to
0-01% accuracy. The three terminal
facility enables small values of
capacitance and high values of

resistance to be measured at the end of
long cables.

Automatic compensation for the series,
impedance af the measurement leads is
given by an advanced design of Kelvin

A preC|S‘|0n bndge clip, and a low impedance range directly
calibrated in resistance and inductance
. ermits four terminal measurements to
that balances itself el "

Up to four significant figures can be set on
the Wayne Kerr each measurement term with
push buttons.

B3 31 The bridge automatically balances itself,

the meters indicating the remainder of the
measurement value onlinear scales. As

AT, [
these buttons, the meter sensitivity is

WAYNE KERR Adtotatance Beetsaon Brioge H13 weWhaoh

i

increased by a factorof 10 giving an
indication of the next figures required in
the digital setting sequence. Analog
output of both terms permit recording of
changing values.

Precision standards are incorporated in
the B331. A nitrogen filled capacitor with
atemperature coefficient of less than

5 p.p.m. forms the reactive standard and
loose wire wound resistors with
temperature coefficients of 5 p.p.m. are
connected to each set of conductance
decades,

= = e e b=
SPECIFICATION
-
Range (for 0-01% accuracy) 1pFto10uF
For more information, either Telephone Bognor Regis [l TNCH @0
i . derived reciprocal values 1mH to 10kH
(024 33) 25811 or write to the address below: 108, 16 100M 8L,
Low Impedance Range 100ufL 10 1080
WAYNE KERR
derived reciprocal values  10uF to 1F
Durban Road, Bognor Regis, Sussex PO22 SRL. Frequency (internal) 1591+55 Hz 4 0:5 Hz
- (1000.00 Hz to special order)
Telex:36120. A memberofthe Wilmot Breeden group (external) 200Hz to 20kHz

WW—016 FOR FURTHER DETAILS
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From Goldring.

Wireless World, July 1974

New support for the belief that what goes into
a record ought to come out of it.

The Theory is perfectly simple.

A good cartridge should take from a record all the
subtle shades of original sound that are stored there,
and re-create them for your enjoyment.

The Practice is a little more difficult.

Now Goldring bring the ideal closer with the new
820 series.

A brand new family of cartridges that builds on the
advances already achieved by the Goldring 800 series.
Providing cartridges that are not only capable of making
the most of all that good recording can offer now, but
have the capacity to keep pace with new developments
in the art of quality recordings.

The 820 series retains the true transparency of
sound and the true transduction techniques of
earlier designs.

The 820 -one of
the modelsin
the new range.

Performance
characteristics: —
Sensitivity @
5 cm/sec-1Khz:5my. ==
Separation @
1 Khz:20dB.
Recommended playing wt.
2 grammes.

Stylus point radius: -0006” 154,
Frequency range: 20hz-20Khz.

It brings advances in every aspect of design.

The small low-mass diamond point whichis
mounted on a new type of specially polished lightweight
aluminium tube, combined with the new visco-elastic
material used for the pivot pad, makes for greater
tracking ability. .

Aspecial ‘tie wire’ minimises fore and aft stylus
movement, reducing non-linear distortion to a minimum.

The total effect is a cartridge that, other equipment
being equal, can narrow almost to vanishing point the
difference between the original recording and the sound
that comes out of your speakers. )

There are three models in the range. The 820 with
spherical stylus. The 820E and 820 Super E, both with
bi-radial styli. Write for details and full specifications.

And satisfy yourself that ‘what goes in comes out’.

The new 820 series
The experts carfridge by Goldring @

“G'oldring Limited, 10 Bayford Street, Hackney, London E8 3SE. Tel: 01-9851152

WW—017 FOR FURTHER DETAILS

HIGH POWER DC-COUPLED AMPLIFIER

* UP TO 500 WATTS RMS FROM ONE CHANNEL
* DC-COUPLED THROUGHOUT

% OPERATES INTO LOADS AS LOW AS 1 OHM

*

FULLY PROTECTED AGAINST SHORT CCT,
MISMATCH, ETC.

% 3 YEAR WARRANTY ON PARTS AND LABOUR

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

Power Bandwidth

Power at clip point (1 chan)
Phase Response

Harmonic Distortion
Intermod. Distortion

DC-20kHz @ 150 watts + 1db. — Odb.
500 watts rms into 2.5 ohms

+0. — 15 DC to 20kHz, 1 watt 80Q
Below 0.05% DC to 20kHz

Below 0.05% 0.01 watt to 150 watts
Damping Factor Greater than 200 DC to TkHz at 82
Hum & Noise (20-20kHz) At least 110db below 150 watts

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

Slewing Rate
Load impedance
Input sensitivity
Input Impedance
Protection

8 volts per microsecond

1 ohm to infinity

1.75 V for 150 watts into 82

10K ohms to 100K ohms

Short, mismatch & open cct. protection
Power supply 120-256V, 50-400Hz

Dimensions 19" Rackmount, 7 High, 94" Deep
D150 — 150 watts per channel

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE.
SAXMUNDHAM, SUFFDLK P17 2NL
TEL: (0728) 2262 2615

MACINNES LABORATORIES LTD

WW-—018 FOR FURTHER DETAILS
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Ready tojoinyourteam

\

e

) Teamwork. It's just as vital in industry asitis in sport.
And Motorola Europeis in top form, ready and witling tojoin your team.
Whether you're in computers, entertainment, automotive or

communications, with Motorola you can enjoy direct access

to the full breadth of experience of a semiconductor

manufacturer completely committed to your market.

Motorola is right at the heart of Europe—a
sophisticated communication network linking the

design centre at Geneva with all the European sales
ctfices and olants.To ensure the best possible
service for all our European customers.

For example, the design of linear I1Cs
specifically for the European consumer market
makes up a significant part of the work of
Motarola’s Geneva design operation.

Manufacturing, based at East Kilbride
in Scotland and Toulouse in France,
concentrates mainly on discrete silicon
devices, MECL,MOS and linear ICs.

And further manufacturing
expansian is planned.
With marketing companies
" in practically every European
country and a network of 36
distributors, Motorola is in a unique
position to work closely with its industrial
customers—offering technical skill,
European design, and productive capacity,
right on the spot.
How’s that for teamwork?

Fear,

.r“\‘\M“".\Iw R AR § lhﬁh&ﬁﬁﬂ‘&"ﬂ’)’“’fl“"ﬁ “‘“‘

AL iy ‘a""*“r\ ‘:‘n‘h)“ "-}'&

Rt AT O ;‘-"1‘3‘"
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The new Rank

WOW & FLUT
Mefer
Type 1742

| .‘ . # =
TYPE 1742

WOW AND FLUTTER METER

T
-

Fully transistorised
for high reliability

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

High accuracy
with crystal controlled oscillator

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

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

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

%< RANK FILM EQUIPMENT

WW—020 FOR FURTHER DETAILS
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FOR QUALITY
COMPONENTS

MOTOROLA

F.M. Multiplex Stereo Decoder
Four Channel SQ Decoder

0P Power Transistor

0P Power Transistor

MC1310P
MC1312P
2N3055

MJE3055

SIGNETICS

I/C Timer NES55V
Dual I/C Timer NE556A
High Phased Locked Loop NE560B
High Phased Locked Loop with AM Demod NE561B
High Phased Locked Loop with OpenVCO  NE562B
Precision Phased Locked Loop NE565A
Function Generator NES66V
Tone Decoder NES67V

G.I.M.

Eight Digit Calculator Chip €500

Eight Digit Calculator Chip C550

31 Decade DVM Chip AY-5-3510
Decade Counter, Latch, Driver AY-5-4007D

ORGAN CIRCUITS

7 Stage Generator AY-1-0212
7 Stage Divider AY-1-5050
4 Stage Divider AY-1-5051

5 Stage Divider AY-1-6721/5
6 Stage Divider AY-1-6721/6

STATIC SHIFT REGISTERS

Static Shift Register St-6-2064
Static Shift Register SL6.4032
Static Shift Register SL5.2128
Static Shift Register SL7.2128
Static Shift Register SL7.4056
Static Shift Register $56.8211
Static Shift Register §56.8212

FERRANTI
Radio Receiver

ELECTRONIC CALCULATOR
Details of the Offer
1—eight-digit calculator i.e. (General Instrument Microelectronics.

Type C500), plus
8—seven-segment  led.  alpha-numeric  displays  (Monsanto,

Type MAN3).

Data sheets are supplied
Price for the “package” offer: £14-00
plus 10% VAT

Data information supplied with each device.

Write for free catalogue of our large stocks of Ferranti,
Motorola, G.l., Monsanto, Mullard, Signetics and
R.C.A. components.

On total of order add 20p postage and packing + 10%
V.A.T. on total of order.

S.C.S.,
P.0O. Box No 26, (Dept WW) Wembley,
Middlesex HAO 1SD, England

WW-—021 FOR FURTHER DETAILS
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—=Every KEF speaker
.gets it.

~~= |t's a revelation, to watch a KEF speaker being made. No automated process, but

one where the final result still depends on the hands that build it. And on the

philosophy of the company . . . an exceptional concern that rejects cheaper

/“"' materials or short cuts . . . searches always for design advances that lead to /
=% that ultimate in performance. A philosophy that takes care, even over the

smallest details. Feed wires secured so that they never rattle. Ordinary

wadding replaced by consistent pre-formed blocks of special acoustic

foam. Every drive unit is KEF made, tested at every stage.

Even the build-it-yourself Kefkits are individually tested in the
correct enclosure. The next time you hear a KEF speaker
you'll know why it sounds better. Return the completed
coupon for detailed literature.

Send me
literature on
the items ticked.

Reference Series [

if you're serious /S
about sound. FRTS

Chassis Units  []

/ Name
A

ddress

KEF .
the speaker .
Sp /cs@@ :

engineers

/

7

KEF Electronics Limited
Tovil Maidstone ME15 6QP Kent
Telephone 0622 57258 Telex 96140
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Linstead
Laboratory
Instruments

Two powerful bench supplies.
Continuously variable.
Independently operable, or in series, or parallel.
Fully protected against overload and short circuit.
In one compact robust case.

TWIN STABILISED FOWER SUPPLY
2x0t030V 0to 1A, Setby switches
and fine control. Meters switchable 7 °
for volts. 0 to 100mA and 0 to 1A,

Full overload protection and indication. plus VAT

1F ‘ J
€ O
£ EEATETY YT A
—

——

WIDE BAND SIGNAL GENERATOR
Sine square wave wide band high power signal
generator 10 Hz-1 MHz, 0-8 volts r.m.s. 3 watts
into 5 ohms Incorporating

short circuit protection. Fully .m
transistorised.

Nuffield Specification 181 plus VAT

LrrsTEad

the best for less

BRITISH MADE BY LINSTEAD

Linstead Electronics, Roslyn Works, Roslyn Road
London N15 5JB. Telephone 01-802 5144
Ireland, Lennox Laboratory Supplies Ltd., 3-4 South Leinster Street
P.0. Box 212A, Dublin2
Denmark, Scanfysik, 13-15 Hjorringgade, DK 2100, Copenhagen
Swaden, EM) Svenska A/B, Tritonvagen 17, Fack, 17} 19 Soina |
Norway, EMI Norsk A/S, Postboks €2 Korsvoll, Oslo 8
Malaysia, Laboratory Equipment Sdn. Bhd., P.O. Box 60, Batu Pahat
Benelux, A.S.E. Ltd., Nationalestreat 38, B-2000 Antwerp

WW—023 FOR FURTHER DETAILS
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BIGBOOST
FOR THE GARDNERS
RANGE

SOHz 300VASquare Wave Inverters

i it's produced by Gardners it must Gardners inverters are designed to

be something special, and it is! drive any mains operated equipment
Now available, models 107A and B are which is not unduly sensitive to the
precision built inverters providing difference between sine and square
240 voits a.c. from 12 and 24 volit waveforms. Incandescent lamps, TV sets,
battery systems. electric drills are typical of a

Both models offer unusually high wide field of possible applications
output ratings enabling the user to Both the 107A and B models are rated
operate many conventional loads such at 300VA (300W UPF) and will

as lighting and small power tools in accommodate reasonable short term
situations where main power supplies overloads. Price £67 plus VAT,

are not available. Brochure GT 28 gladly sent on request.

Specialists in Etectronic Transformers and Power Supplies

GARDNERS

TRANSFORMERS LIMITED

Gardners Transformers Limited Christchurch Hampshire BH23 3PN
Telephone 02-015 2284 TELEX 41276 GARDNERS XCH.

WW-—024 FOR FURTHER DETAILS

The symbol of
sound quality.

Background Speakers

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

Power ratings
from 1 watt RMS
to 8 watts RMS.

W8DS. One of a range of
four small speakers—
bookshelf or wall mounting—
slim line, square, wedge

or corner cabinet fitting.

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

WW—025 FOR FURTHER DETAILS
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METER PROBLEMS? DAVENPORT

" FULLRANGE
“e LINE SOURCE

PUBLIC ADDRESS

' T SPEAKERS
SPEAKER UNITS
= LAYOUT OF
' ‘ SPEAKER UNITS
A very wide range of modern design ‘ Twelve 8 x 5 ° elliptical  Eight 8 ' x 5 ° elliptical
instruments is available for 10/14 and one 12°° twin cone and one 10" " twin cone
days’ delivery. CABINET HEIGHT 66°° CABINET HEIGHT 48'*

l A BROCHURE GIVING FULL SPECIFICATION, INCLUDING SPECIFIC
Full Information from: SOUND PRESSURE LEVELS, FREQUENCY RESPONSE GRAPHS AND

POLAR DIAGRAMS. AVAILABLE FROM THE MANUFACTURERS.

HARRIS ELECTRONICS (London) S. B. DAVENPORT LTD.
. ELLES RD.. FARNBOROUGH, HAMPSHIRE, ENG
138 GRAYS INN ROAD, W.C.1  Phone: 01/837/7937 | e o s e Lo EAND

Ww—026 FOR FURTHER DETAILS WWw—027 FOR FURTHER DETAILS

Five RCA VOM’'s priced from
£8.00 to £32.50

WV-5164
| I .
|
Rl 05MA SIMA 260MA
o ©c o g

oa0

o b
©C ¢ o Q 8@

= A SV 25V EMIT WY

There are 14 additional RCA Voltmeters to choose from . . . All 19
instruments come complete with test leads. Full RCA guarantee (12
months parts and labour). To buy: order from an Authorised RCA

Distributor or from: RCA Limited, Electronic Components Electronic
Division, Sunbury-on-Thames, Middlesex Phone: Sunbury-on- *Ercludh A el
Thames 85511 xcluding V.A.T. Components

WW—028 FOR FURTHER DETAILS
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STRIP CHART RECORDERS

MINIATURE SINGLE-PEN SWITCHBOARD PATTERN RECORDING
MILLIAMMETER TYPE H3100

SPECIAL FEATURES

Rectilinear recording.

Large capacity ink-well.

Provision of separate time marker pen
energized from a 24V D.C. source.
High/low speed switch for selecting high
or low chart speed for each set of change
gears.

Full scale deflection 1TmA D.C.

D.C. resistance 18100Q.

Chart drive 220/250V AC.

Chart width 80mm.

Chart length 40ft.

Chart speeds: 20-60-180-
600-1800-5400mm/hour.
Overall dimensions:
120x120x285mm.

Price £44.00

TEN-CHANNEL EVENT
RECORDER TYPE H30

Ten individually energized
pens providing time
analysis of switching

and sequence of separate
operations.

6 chart speeds from 20 to
5400mm/hour. Chart
110mm wide 50ft long.
PRICE complete with 10 charts
and accessories £62.00

SINGLE CHANNEL MULTI-

RANGE UNIVERSAL PORTABLE
RECORDING VOLTAMMETER

TYPE H390

Voltage ranges: 5 to 500V AC/DC.
Current ranges: 5mA to 5A AC/DC.
6 chart speeds: 20-5400mm’hour.
Chart width: 100mm.

Chart length: 50ft.

PRICE, complete with 10 charts
and accessories £78.00

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W.2

Tel: 727-5641 Telex 261306

WW—029 FOR FURTHER DETAILS

resonant
reed
FREQUENGY [[1a/35

used as standards in many industries

@ Accurate to +0.3% or +0.1% FRAHM Resonant Reed
as specified Frequency Meters are available

& Not sensitive to voltage or
temperature changes. within
wide limits

@ Unaffected by waveform errors.
load, power factor or phase shift

@ Operational on A.C., pulsating or
interrupted D.C., and super-
imposed circuits

@ Need only low input power
@ Compact and self-contained
@ Rugged and dependable

in plastic and hermetically
sealed cases to British and
U.S. Government approved
specification. Ranges
10-1700 Hz. Literature on
these meters and Frahm
Resonant Reed Tachometers
available on request.
Manufacture and Distribution
of Electrical Measuring
Instruments and Electronic
Equipment. The largest stocks
in the U.K. for off-the-shelf delivery.

FELTHAM,
894 9141,

L JELEPHONE : 01-

’ 4,
ANDERS ELECTRONICS LIMITED
48/56 Bayham Place, Bayham Street,
Anders means meters London NW1. Tel: 01-387 9092 |
WW—030 FOR FURTHER DETAILS
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- SAVEL£890!
AWireless World
special offer

‘Sinclair Scientific’
pocket calculator,
exactly the same as

trad  57-2958°

advertised on pages 40 and 41. A %3§§§
I »

Logs, trig, arithmetic L
—ata price Scientitic
that makes sense!

The new ‘Sinclair Scientific’ pocket
calculator is a 12-function machine designed
to meet the primary requirements of
engineers in industry and research
fields, physicists, statisticians and
advanced science students. For full
details of this remarkable calculator
please refer to the Sinclair advertisement
on pages 40 and 41. Then use the coupon
on this page to order yours at the special
price available to readers of Wireless World.

£45 including VAT |

{fnormal price £53.90)

OFFER CLOSES 31st JULY 1974
Offer applies to UK and USA readers only 3

%

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

Reg in England Reg Np. 677128
Reg office: Dorset House, Stamford Street, London SE1 9LU.

| i ]
l ORDER FORM FOR UK READERS I ORDER FORM FOR USA READERS l
l To: IPC Electrical - Electronic Press Ltd General Sales J To: Sinclair Radionics Inc Suite 2209 |
i Department Room 11 32 Stamford Street London SE19LU. ] 375 Park Avenue New York NY 10022 i
I Please send me. . Sinclair Scientific calculators at I iz s_end S e ML SIS CENCU LD L l
I the special offer price of £45.00 each (including VAT). | }25:&2‘?:‘; toaf)f(erwphr::r(; prtgiigglze)‘clhe(rﬁ:?gs? Al |
: I enclose cheque value payable to Sinclair Radionics. l cheque value . . payable to Sinclair Radionics. =
Name l
Name
i 1 i
Address
l l Address l
i 1 i
| 1 |
| ] |
i i ]
\ i ]

----------------------------------------------'
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A new way
0 Improve

your digital

~display

OCLI's recently-introduced range of
Indium Oxide Conductive Coatings now
gives Design Engineers a new way
of achieving optimum presentation of
digital data.

These coatings, which are available in
standard 10in. x 18in.or 111 in. x 15in.
sheets, can be made transmissive or
reflective. The transmissive type can also
be supplied with a transparent dielectric
barrier between the glass and the
coating, making it especially suitable for
liquid crystal displays. This high
transmissive coating minimises detection
of the etched pattern in the OFF mode.
The colour of the reflection coating can
be modified to suit specific applications.

OCLI

TO OCLI OPTICAL COATINGS LTD.
Hillend Industrial Estate, Dunfermline,

Fife KY11 5JE. (Tel. Inverkeithing 3631).

Please tell me more about
OCLI CONDUCTIVE COATINGS.

Name

Position

Company —
Address . _

WW—032 FOR FURTHER DETAILS
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The symbol of
nd quality.

Indoor Column
Speakers

Ideal for Clubs, Cinemas, _
Concert Halls, Churchesetc.; | |8 4
particularly suitable where NG
acoustic difficulties are |
experienced-especially
feedback.

Alternative finishes
available are Black Vynide
or Teak.
Power ratings from 10 watts ,,
RMS to 30 watts RMS.

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

10: Oneof a range of 4 columns available.
15 ohms impedance, or 100vline.

WW—033 FOR FURTHER DETAILS

LOW COST

INSTRUMENTS
643
& ¥ | FUNCTION
% - GENERATOR
=g s Ei? £75 + 75p p.&p.

Accurate Digital Frequency Setting
Wide Range External Control of Frequency
Triangle, Squarewave and Low Distortion Sinewave Outputs
Simultaneous Outputs

744
COUNTER
~: @ -°| TIMER
---— | _ll_-, £65 + 75p p.&p.

Measures Frequency, Period and Time
30MHz Frequency Range
Sensitive, Protected FET Input

OMB ELECTRONICS,
RIVERSIDE, EYNSFORD, KENT
Tel FARNINGHAM (0322) 863567

WW-—034 FOR FURTHER DETAILS
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The Free catalogues

Great Sound
of Vitavox

Nothing succeeds like success.

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

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

® S3 Pressure Unit

® AK 156 Loudspeaker
® H.F.Horn

@ Dividing Network

The matchless range Yourguides Ty
~-now better than ever. .. to top quality v ile

iving You... ) .
Giving instrumentation

: Sensitivity ;
I Power
I Efficiency

Heath (Gloucester) Ltd., the internationally known
producers of electronic instruments in kit or assembled
form, offer you these two comprehensive catalogues.

The Heathkit Catalogue’'s Instrument Section contains:
Oscilloscopes, Frequency Counters and Scalers, Digital
Multimeters, Distortion Meter, Function Generators,
Decade Boxes, Stabilised Power Supplies, Transistor
Testers, Chart Recorders, plus a wide range of low cost
testers and general purpose instruments.

Other products include Hi-Fi Systems, Radios, Burglar
Alarms, Metal Detectors, Intercoms and a Portable
Television.

The Heath Assembled Instrument Catalogue contains
fully assembled and calibrated instruments designed for
laboratory, educational and industrial applications.
Included are Timers, Chart Recorder Systems, Frequency
Counters, Oscilloscopes and Function Generators.

All models are available at direct-from-the-factory prices.

Send now for your FREE catalogues.
\VITAVOX |
Limited
Westmoreland Road, I._ — ) ) 5 S S — > > — —
London NW9 9RJ Please send me the [(J Electronic Kit Catalogue

Craftsmanship

Telephone:01-204 4234 I FREE Heathkit [] Electronic Instrument catalogue I

T —— LT Name |

Please send me further information on your productrange l l

Address

Name I l

Company | I —— Heath (Gloucesten Ltd., Dept. WW/7/74 |
Address | I R beroe Bristol Rd.. Gloucester GL2 6EE

ve Schlimberger (Showroom, factory and head office) J

L e e e London Showroom: 233 Tottenham Court Road. W.1.
WW-—035 FOR FURTHER DETAILS WW—036 FOR FURTHER DETAILS
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__More than 350
different types
to choose
from - £

Vitality’'s
__the name for
miniature and
sub-miniature
lamps.

If you can’t find the lamp you need
from the 350 different types of Vitality
sub-miniature and miniature lamps just
pick up the phone and ask for the Vitality
applications service.

Miniature and sub-miniature lamps
are Vitality's speciality and the range
‘available is one of the most comprehensive
in Europe.

Write for the Vitality catalogue
for full details on the range and appli-
cation notes, or phone us if you have a
special requirement for conventional or
unusual environments, wherever a light
source is needed for illumination, reference,
indication or warning.

Vitality Ltd

BEETONS WAY, BURY ST EDMUNDS, SUFFOLK.
TELEPHONE: 0284 62411. TELEX: 81295.

Authorised Distributors

Townsend Coates Ltd., Coleman Road, Leicester LES 4LP.
Telephone: 0533 768561.Telex: 34321.

Farnell Electronic Components Ltd., Canal Road,
Leeds LS12 2TU.Telephone: Leeds 636311. Telex: 55614 7.
WW-—037 FOR FURTHER DETAILS
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Made in Britain by Gardners...

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

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

crowbar is provided . . .

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

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

Specialists in Electronic Transformers and Power Supplies.

GARDNERS

TRANSFORMERS LIMITED

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

WW—038 FOR FURTHER DETAILS

CAUTION ¢ voLTS : 16vde

LAMP CURRENT: 78 ma
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Jermyn now offer a stereo decoder module that simply and
easily converts your existing mono tuner for. stereo reception.
Multiplex output equipped tuners simply have the module plug-
ged in, older types need the de-emphasis capacitor disconnected.

The unit will do justice to the most expensive equipment.
Typically 40dB
Typically 0.3% at 560mV RMS
Composite input signal

Stereo switching: Automatic with lighted indicator

Power supply: 10-16 volts.

Assembled and fully tested with a no-strings 12 month
guarantee the module costs an astonishing £6.90. Excluding VAT,
(Also available as a Kit at £4.90.) Beat that!

h’o Jermyn Industries Please rush me (] Kit(s). L] made up Stereo decoders.
151 Vestry Estate | enclose cheque/postal order tor £

Channel separation:
Distortion:

Sevenoaks Kent Name |

Address |
l I
e [ [T T,

WW—039 FOR FURTHER DETAILS
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BRITAIN’S FASTEST SERVICE!

component specialists for the discerning amateur and professional

MC 1310P I.C. £2.80
FM STEREO DEMODULATOR
REQUIRES NO COILS!
PRICE INCLUDES DATA

RED L.E.D’s
NEW LOW PRICES

TIL 209 30p
HP 5082 29p

SOLDERING IRONS

A new range by "ANTEX"".

Soldering irons of the highest technizal standard, low current
leakage. rapid heating. high efficiency.

SK2 Soldering kit including 240v 15w Iron £3-20 each

TR1 DIAC

20p
SUITABLE FOR
USE WITH 40669

MLX12 12 volt portable 25w Iron for car or boat.

15ft. lead. In protective wallet. £2.50 each

40669 TRIAC £1-00
400 PIV 8 AMPS PLASTIC
3 PAGE DATA 15p

X25/220 General purpose 240v 25 watt Iron. £1-95 each

X50/TC Temperature controlled lron. Sensitive SCR
controlled temperature sensing. Bit is con-
trolled to within 2° C of the set temperature.
For 240v mains operation. £5.95 each

1.C. PIN SOCKETS
NOV/ RECOGNISED AS THE
STANDARD I.C. MOUNTING

1000 PIN SOCKETS £7-00
100 PIN SOCKETS £1.00

OP. AMP
741/8 DIL

Order as ““Soldering Irons’’ + Part No. NEW LOW PRICE

34p

SPARE BITS

Type No. Saize Suits Plating Price

2 o SK2 Nickel 32p TEST CLIP

3 7 SK2 Nickel 32p LOGIC CHECKER

4 " SK2 Nickel 32p FORDILI.C.s
51 f” and Iron 44p CHECKING DIGITALDILI.C.3 ALSO USEFUL
52 %" MLX12 Iron 44p INCIRCUIT. INSTANT L.E.D. DISPLAY. AS REMOVAL
Order as Type No. + Spare Bits FULL INSTRUCTIONS £25.85 TOOL £1.95

SEVEN WATT AUDIO I.C.
TBA 810S £1-68
FEATURING THERMAL PROTECTION
IDEAL FOR CAR RADIO APPLICATIONS
SHORT FORM DATA AND CIRCUITS
15p

TIMER I.C.
NESssv  18p

SHORTFORM DATA & CIRCUITS 15p

HNSIDLL TS o /
ELEGTISDUIGS 1T,

WW-—048 FOR FURTHER DETAILS

PARKER
sHeeT METALFOLDING MACHINES
’f\\\\ Forms channels and angles |
down to 45 degrees which |
\ can be flattened to give safe |

edge. Depth of fold accord-

SUPERHET SYSTEM I.C.

CA 3123E £1-80
WITH RF AMP. IF AMP. MIXER OSC.
GC DET. OR VOLTAGE REGULATOR
IDEALFOR CAR RADIO APPLICATIONS
DATA AND CIRCUIT 15p

AIRRILL  sPeciALISE IN EDUCATIONAL
AND GOVERNMENT ORDERS
—See catalogue fcr further details.

ARRILL SERVICE PLUS

10% DISCOUNT OVER £4. NO POSTAGE
AND PACKING. TC'P QUALITY PRO-
DUCTS ALWAYS EY RETURN
COMPREHENSIVE CAT. _)

VHF 5 TRANSISTOR I.C.

CA 3046 70p
DC TO 120MHz ARRAY 3 PAGE DATA
15p

Important Notice “'£il prices are V4
exclusive of V.AT. Plecse add 10% V.A.T y4
to the final total of your order after 7/
deducting any discount which may /

be due.”

V A.T. No. 246 0626 72

ing to height of bench. 8mm x 8.7mm x 55mm (or 88mm ganged)
RElE Sl B LSS 2 nfo + 2 n/c BBM or MBB (or 4 n/fo + 4 n/c)
B N MODE LI - Momentary or Latching (optional interlocks)
36" X 18 gauge capacity ... f£40.00 carr. free | Send for details: X i ] .
24" X 16 gaugo capacity ... £38.00carr.troe | A B, PARKER Mechanical life: over 1 million operations
Also the well-known vice modsl of
36% x 18 pauge capacity . .  £21.00 carr. fres FOLDING MACHINE WORKS, BRITEC LIMITED
24" x 18 ity ...£15.00 . ’ -
18" X 16 gauge capacity . £15.00 corr. free | HECKMONDWIKE, YORKS. 17 Devonshire Road, London SE23 3EN
Add 10% VAT to total price of machine Telephone 40 3997 Tel: 01 -699 8844 Telex: 896161

WW-—049 FOR FURTHER DETAILS WW—050 FOR FURTHER DETAILS
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ELECTRONIC
INDUSTRIAL THERMOMETER

TPA SERIES-D

integrated circuit
power amplifier

TPA 50 - D Specification
100 watts rms into 4 ochms
65 watts rms into 15 ochms

20.1dB 20Hz to 20KHz into

15 ohms. -1dB at 150KHz

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

OdBm

Power Output

Freq Response

THE MODERN WAY TO MEASURE TEMPERATURE

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

measure temperature of Air. Metals, Liquids, Machinery. etc.. etc.

Just plug-in the Probe, and read the temperature on the large open

scale meter. Supplied in zippered vinyl case with transparent front Noise -100dB

and carrying loop. Probe. and internal 1} volt standard size battery. Rise time 2 u seconds
i " ° ° -

Model “Mini-On 1" measures from — 40°C to + 70°C, price £17.50 Price £59 plus V.AT.

“Mini-On Hi" 100°C to + 500°C, pri _
Model “Mini-On Hi" measures from + 100°C to + . 100V Line (C.T.) anc balanced inputs available.

£20.00 (VAT. EXTRA
) For full technical information contact:

Write for turther details to HIIH ELECTRONIC

HARRIS ELECTRONICS (LONDON),
CAMBRIDGE RCAD, MILTON, CAMBS

138 GRAY'S INN ROAD, LONDON WC1X 8AX
(‘Phone 01-837 7937)
TELEPHONE CAMBRIDGE 65945/6/7
WW—052 FOR FURTHER DETAILS

Total harmonic
distortion

Input sensitivity

WW—051 FOR FURTHER DETAILS

Thesymbol of |
sound quality. |’

P.A. & Disco Speakers

Designed to satisfy the demand \\
for high quality sound required TYPE D12/400S

by Discotheques and advanced

PA systems. Input Price &
Type Volts | Output 10% VAT

DC/AC SINEWAVE TRANSVERTORS

(transistorised Invertors/Convertors)

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

115/230v50Hz 30W Sine Wave | £35.70
24 7ADC £75.55
50 3A Regulated £97.25
115/230 400W 50Hz Sine Wavel£197.00
115/230 500W 50Hz Sine Wave £197.00

C12/308 12
R12/260/24R| 12
R24/250/50R | 24
D12/400S 12
D24/5008 24

Ideal for mobile use.
Finished in Vynair for

Sty'e to match All prices o+ 10% VAT. All 50Hz + 1Hz. Also available 60Hz + L Hz
performance. I ?Lsa:ee,p?;e' fre d f iti i

Power rating from 25 as ' so?:n: tagper rgzg:‘;grs?nvidvggvfapc;mr‘ezz:‘dsgrl:‘e ;rcc‘)‘:;’:sri‘g:;!s:fr:
watts RMS to 100 watts cameras, sensitive instruments, etc.

RMS. Other models available for inputs of 24, 50. 110 and 220 volts

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

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

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

DC. Square waveform output aiso availabie, generally from stock.
Send for informative brochure.

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

WW-—053 FOR FURTHER DETAILS
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= AMPHENOL
POPULAR COAXIAL CONNECTORS

Price each
per 100 PCS.

31-22T we 1004y, BNC Socket 505 40-5p
31-002wessy  BNC Plug n 43-5p
31-010 Isolated BNC Socket 501 55p

83-TSP 1 259) UHF Plug 50n 38p
83-1TR  (s0239) UHF Socket 50n 33p
83-185 (UG 175/U) UHF Reducer 12p

83-168ws 176y  UHF Reducer 12p

U.K. DISTRIBUTORS Available from Amphenol Distributors

Celdis Ltd., Intel Group of Companies, Invader Compaonents Ltd., S.A.S.C.O. Ltd., Townsend-Coates Ltd.,
37/39 Loverock Road. Henlow Trading Estate, 30 Tribune Drive, P.0. Box No. 2000, Coleman Road,.

Reading, RG3 1ED. Henlow, Beds, Trinity Trading Estate, Gatwick Road, Leicester.

Berks. Tel: Hitchin (0462) 812505 Milton, Sittingbourne, Kent. Crawley, Sussex. Tel: Leicester (05633) 768561
Tel: Reading (0734) 582211 Telex: 825637 Tel: Sitt. (0795) 70533 Tel: Crawley (0293) 28700  Telex: 34321

Telex: 848370. Telex: 966313. Telex: 87131.

WW—055 FOR FURTHER DETAILS

This 76 page
RREE book
shows how!

YOURSELF FOR A

- BETTER JOB -~ MORE PAY!

| Do you want promotion, a beccer job, The B.I.LE.T. guide to success should be
higher pay? '*New Qpportunities” shows read by every ambitious engineer.

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

¥ EENECUT OUT THIS COUPON Il I N Wl
CHOOSE A BRAND NEW FUTURE HERE!

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

C. & G. L.I. Radio
TV Servicing Cert.
Post Master General
1st & 2nd class Certs.
C. & G. Electrical
Engineering Practise
C. & G. L. Installations
and Wiring
General Electrical Engineering
Society of Engineers
(Electrical Eng.)
Efectrical Installations and Wiring
C. & G. Electrical
Technicians (Primary)
C. & G. Telecommunications

MODEL 40
WIDE RANGE AUDIO GENERATOR
£30.50 + VAT + P&P 50p

BIET—Technatron Electrical
Practical Radio &
Electronics (Technatron)
Electronic Engineering
Tetevision Maintenance & Servicing
General Radio & TV Engineering
Radio Servicing. Maintenance
and Repairs
City & Guilds Radio.
TV Electronics Mechanics
Radio Amateurs
Practical TV
Colour Television
Computer Electronics

* 4 RANGES. 10Hz-100 KHz.
* SINE AND SQUARE WAVE QUTPUT.

* DUAL CALIBRATED ATTENUATOR.

0o 00 oo 0o o a4

00ooo o oooo a4

* STABILIZED OUTPUT LEVEL 1 V.
ToB.I.E.T. Bwwo4 Aldermaston Court, Reading RG7 4PF ok [ swwos

Trade and Export enquiries welcoma
Send for full technical leaflets

NAME (Block Capitals Please)

ADDRESS
Post and Packing 35p per unit Other subjects Age
NOMBREX (1969) LTD., EXMOUTH, DEVON. Accredited by C.A.C.C. Member of A B.C.C.

[ell03295213515 BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

WW-—056 FOR FURTHER DETAILS
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Problem.

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

‘aBipo Aspiys P31 MN 0NOL

‘syang ‘ybnojs ‘peoy uopuoy gLy

M-OV audio beam
tetrodes. A pair of KT66s

will give up to 50W and a
pair of KT88s will give 410
up to 100W. uave m ux.

And M-OV audio triodes,
too: a pair of DA42s gives
up to 200W and a pair of
DA 100s gives upto 300W.

9]

EEVand M-OV

know how.

Type 703UA is an FM Tuner with an
associated AM gang. 87-109 MHz supply
voltage +6 |F Bandwidth 400 KHz noise
10dB max. AFC * 150 KHz at 108 MHz.
3: 1 reduction gear 3600 rotation AM
gang 2 x 323 pf plus 12 pf trimmer.

WW—058 FOR FURTHER DETAILS

G81Lv8 X311 thb8Y (GL)

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

Tel: 01-603 3431.Telex: 23435. Grams: Thermionic London.
WW—057 FOR FURTHER DETAILS -

ELECTRONIC ORGAN KITS

There are 5 superb models in
kit-form specially designed for
the D-I-Y enthusiast. With our
free and generous after sales
service you can build in sections;
and the whole project can be
extended over several months.
All specialised components can
be purchased separately.

We also stock keyboards, volume
pedals, MOS master oscillators,
ICs.. transistors, ETC. for W/W
synthesiser and W/W electronic
piano. Send 50p for catalogue
and vouchers worth 50p or send
your own parts list, enclosing
SAE for quotation.

AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND ELVINS ELECTRONIC MUSICAL INSTRUMENTS

QUARTZ

CRYSTALS
~FAST! -

Tel: Horley (02934) 56353 - Components suppliers to the music industry
Telex: 87116 {(Aerocon Horley) - Cables: Aerocon Telex Horley 12 Brett Rd., Hackney, London E8 1JP_Tel: 01-986 8455
WW—059 FOR FURTHER DETAILS WW—060 FOR FURTHER DETAILS
D : - JES AUDIO INSTRUMENTATION
‘.,W T s O O : lllustrated the Si453 Audio Oscillator
i b SPECIAL FEATURES:
3 e o %* very low distortion content—less than 0-05%
i\ .,4 e - e % an output conforming to RIAA recording characteristic
Cwd % battery operation for no rippte or hum loop
) I\t ne . ) N
E © 2 % square wave output of fast rise time
T r £45.00
= also available
$i451 Millivoitmeter $i452 Distortion Measuring Unit
* 20 ranges also with variable control permitting easy reading of % low cost distortion measurement down to 0-01% with comprehensive
relative frequency response. £40.00 facilities including L.F. cut switch, etc. £35-00
ALL PRICES PLUS VAT
J.E.SUGDEN & CO.LTD., CARR STREET, CLECKHEATON, YORKS. BD195LA. Tel: 09762-2501
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Join the Digital Revolution

e R nad Teachyourself the

Logic and |latest techniques of

H“t"’"“’ =4 digital electronics

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

Are you prepared to cope with these developments?

This course of four volumes — each 113" X 8}” — 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.

Flipflops
and

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

£ 3.95 Acomplete programmed learning course in 4 volumes

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

Logic and
Electronics

! To: Cambridge Learning Enterprises, 49 Main Street,
Hartford, Huntingdon.

Please send me ........... set(s) of Digital Computer
Logic and Electronics at £3.95 for which | enclose
cheque/PO/money order value .........................

£3.95

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

Name

Address

Guarantee—No risk to you

If you are not entirely satisfied with Digital Computer
Logic and Electronics you may return it to us and your
money will be refunded in full, no questions asked. e o o o o 0 0 0 e 0 2 2 o e

v cccr e ——-
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The new air dielectric non-rotating piston
trimmer is smaller than any other capacitor of its
style. Yet gives greatly improved tuning linearity
over conventional types.

It's specially developed for high precision UHF
and microwave applications.

Air dielectric and a glass body give low loss
with high stability. Parts are precision turned silver
plated brass. Constant length gives better space
usage for layout engineers.

The built-in slipping clutch mechanism prevents
accidental damage and non-shorting end stops
eliminate circuit malfunctions.

All backed,by 50 years' experience in the
communications field. Highly skilled men. And
Jackson Brothers' good name.

=

Write for further information to:-

JACKSON BROTHERS
(LONDON) LIMITED

Kingsway, Waddon, Croydon CR9 4DG.
Tel: 01-681 2754/7 Telex: 946849
U.S. Office: M. Swedgal, 258 Broadway,
New York, N.Y. 10007.
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Celestion Loudspeaker Engineering

advances the state of the art to a
new plateau

- Ditton 66
Studio Monitor

1.} Celestion s new super
tweeter, 2.) New design
‘pressuie’ mid-range unit.
3.) Ultra Linear 12" Bass
drive unit. 4) AB.R.
ensures controlled bass
down to 16Hz.

5.) Precision crossover for
perfect-system integration.

A new Loudspeaker of advanced design suitable for studio
us2:and for home installations of the highest quality.

URNBTS: HF ‘0)0 (dome ‘pressure’ type) MF 500 (Mid-range
Doine ‘pressu-e’ type) Ultra linear 12” bass driver and 127
A32. The crossover has resulted from considerable re-
sea~ch and crossover points are at 500 Hz and 5000 Hz 80
WWatts Maximum, 4-8 ohm, This monitor loudspeaker system
hss an exce;:uonally wide and flat frequency response.
Vary low ordar harmonic arid inter-modulation distortion.
Precise response to transients. Beautifully maintained polar
response ersures absence of unwanted directional effects
and provides a highly satisfactory stereo image throughout
th€ listening area. Matched pairs.

S.ZE 40 x [§ x i1} Natural Teak or Walnut Cabinet

=

Dudspeakers for the Perfectuomst

ROLA CELESTION LTD.

GITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP
WW—063 FOR FURTHER DETAILS
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B TA-TEAC a

MODULAR MIXER

TEAC 4-CHANNEL
INDUSTRIAL RECORDER

The complete ' | - . Ten inputs. Four output groups. Four limiters.
!noblle record— AR P Base, mid, treble EQ. Balanced inputs. Modular
ing studio. s construction. Headphone monitoring.

Four totally

IMMEDIATE DELIVERY.
£690 4+ VAT

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

soie sueries: NOTE NEW ADDRESS -

Industrial Tape Applications
5 Pratt Street,London NW1 OAE. Tel: 01-485 6162 Telex: 21879
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Commun.‘cat.‘ons To : General Sales Dept., IPC Business Press

Ltd., Room " 1, Dorset House, Stamford Street,
London SE1 9LU.

Please send me copy/copies of the
Conference 2roceedings of Communications
74 at £15.25 per copy. | enclose cheque for

£ (Remittance must be enclosed with
order)

NAME

COMPANY

o &
£2
°=qn
i @

'.‘\
|
ring a unique event: the

sove
cation ates attending the

h ed 1o deleg iceless Company registered in England. Reg No 677128
proceed|ngs‘35 present from June 4-7.4days of pr‘cations | . Reg Office Dorse: Hse. Stamford St. London SE1 9LU.
Conferencein Brighton latest advances in communi

information on the very n their fields.

i eni
technology, presented by leading m
Order your copy today.
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Life in thecells

SONNENSCHEIN dryfit — the lead-acid
accumulators in which the electrolyte
is retained in a jelly. They are absolutely
maintenance-free, leak-proof and
independent of operating position.

Available in many sizes, from 2V to 12V,

with ratings from 0.9Ah to 36Ah.
Dryfit PC batteries —
for cyclical operation. Operating
life of 3-4 years or approx 1,000 partial
discharge cycles.
Also available
Dryfit ST batteries for float

or stand-by operation, giving 4-5 years life

under these conditions.

Send for your brief today

FW.0. Bauch Limited

49, Theobald Street,
Boreham Wood, Herts. WD6 4RZ
Tel: 01-953 0091 Telex: 27502

A
Evagiiv

Dryfit Batteries
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Concentration!

the new Brandenburg 812
solid state HV module
has all the advantages

An Alpha Range stabilised HV supply in modular form — that's
our new Model 812. a further example of Brandenburg’s
specialised design and engineerning facilities. Itisrealty compact,
has exceptional stability, can be ‘built-in” or used free standing,
is avatlable in posttive or negative form, and has front panel
mounted controls. Solid state inverters, operating at high
frequency into a ferrite cored transformer, provide the required
voltage rectified by a conventional Cockroft Walton multiplier.
A high stability resistor chain provides feed-back to the
comparator amplifier. Send for full details now.

@ Inputvoltage 28V d.c. 4 4V.
® Outputvoltage 15 to 30kV d.c.
@ Output current 500uA.

m Factory reversible.

= Outputripple <3V.

m Stability 40 PPM for 15 MIN.

Yet another Brandenburg piece in the
high voltage game.

brandenburg

STABILISED HIGH VOLTAGE

Brandenburg Limited. 939 London Road, Thornton Heath, Surrey.

CR4 6JE, England. Telephone: 01-689 0441. Telex: 946149.

Agents or distributors in mest principal countries. P&418
WW-—066 FOR FURTHER DETAILS
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REVOX

REVOX A700 Series

REVOX A77 Series

The ideal

machine for
logging applications.
Available in speeds from ¥ ips.

3-speeds. Full deck logic. Four inputs.

5KHz band-width. Other configurations also Crystal servo control. Tape footage counter.
available for immediate delivery. Servo tape tension.

Write for full information. Scotch 207—Ilowest UK price. IMMEDLATE DELIVERY—ALL MODELS
NOTE NEW ADDRESS-

Industrial Tape Applications
5 Pratt Street,London NW1 QAE. Tel: 01-485 6162 Telex: 21879
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NSIST
ey
VERSATOWER

Acclaimed as the World's leading
telescopiC tiltover tower in the
field of radio comymunication
Meodels from 25° to 120

Electronic valves (a comprehensive range) [ @
semi-conductors (a wide variety)
Integrated circuits...and now a comprehensive | Look for -he name
range of Hybrid Microcircuits.Priceson request. STRUMVECH

Teonex offers more than 3,000 devices. They are compettively priced and they
are superlative in performance because the company imposes strict quality controt

Stumech Encine2ring Co Lid
Teonex concentrates entirely on export and now operates in more than sixly countries | - [} f
on Government or private contract. All popular types in the Teonex range are nearly CODDICE SICB, EfOV\' r:hl”S, Walsa”~ Staf S

always available for immediate defivery. Write now for = u:ﬂ_"l
technical specifications and prices: Teonex Limited, ﬁ’EON :x | AvaiLaBLE OnLY
—=0

2a Westhbourne Grove Mews. London W11 2RY, 71— FOR EXPORT

England. Cables: Tosuply London W11. Telex ' 262256 |
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50MHz Dual Trace
foronly£495

That's Telequipment’s D83 - a brilliant combination of performance and plug-in versatility.

Look what you get—a 6% in. CRT operating feature built into the DELAYED SWEEP

at 15kV which provides brighter traces and 50% TIME BASE. Think of the advantages of two
more viewing area than 8 x 10cm CRT’s. selectable sweep speeds on a single trace !

Duel trace operation in alternate and chopped Stability of a high order due to the adoption of
modes with 5mV /div sensitivity all the the latest solid-state circuit technology.

wayv up to 50MHz. ensuring trouble-free operation over long periods.
Chcice of a High Gain Differential Amplifier These are only some of the advantages
operating down to 50 uV/div sensitivity. offered by the D83 —find out the rest by

Easier and faster measurements of camplex sending now for full specification and
waveforms with the MIXED SWEEP demonstration of this truly high performer.

4
R
Chil:

LI T

i B HEL LBl

l[§ W

*Exclusive of VAT

Tektronix U.K. Ltd.,
Beaverton House,
P.O. Box 69, Harpenden, Herts.
Tel: Harpenden 63141
Telex: 25559
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IN OUR NEXT ISSUE

(published August 12)

on re-planning frequency assignments.
f-numbers.

design.

device for six types of circuit application.

Future of medium- and long-wave broadcasting.
Problems facing the forthcoming ITU conference

Photographic filashmeter. For construction,
measures incident light and indicates directly in

Digital volt-ohmmeter for the blind. Manually
set d.v.m. with audibleindication, a constructional

Choose the right f.e.t.- Notes helping the
electronics designer to select the appropriate
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Next time-

replace with EEV,

“It died before
its time’

Power tetrodes and triodes equivalents table

R.eplaglng power tetrOdeS Theirs Ours Anode Qutput | Anode Frequency |Filament ratings
or triodes: dsgeston |pover [volage ez} L
You avoid problems by 4Cx1000A 4cx1000a 10 32 s0 | 110 60 90
replacmg with an EEV direct 4CX15008 4CX15008 15 27 3.0 30 60 90
equlvalent R ao0A 4CX5000A 5.0 16 7.5 30/110 | 76 75
' Dependablhty, dehvery and é%:gﬁ)ooo} 4CX10,000D 10 16 75 30/110 | 7.5 75
in- depth service are assured — 4CX15,000A 4CX15,000A 15 36.5 10 110 63 160
4CX36,000C
from one of the world’slargest | cviier ‘ossooe | % N N
. V9343
makers of professional electron R$726 BR1161 3 100 " R LU
tubes- Theirs Ours Anode Output | Anode Frequency |Filamentratings
il despees |oowy | mai| 0w w
If you WOUId like further .| Bs200zv cYi172 TS0 2200 | 15 ' 30 21 350
: w 14,
advice, write or telephone EEV | 75:573 BW1185 120 20 | 168 3 126 3%
at Chelmsford. RS826 BY1161 | 0 120 |14 10/30 1 156

EEVand M-OV know how.

ENGLISH ELECTRIC VALVE CO LTD. Chelmsford, Essex, England CM1 2QU.Tel: 0245 61777.Telex: 99103. Grams: Enelectico Chelmsford. &SEC E
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Personal data

It’s sometimes suggested that the most important thing to know about a girl is certain
personal statistics such as 36-24-34 (British girls are not yet fully SI), but it might
also be important in special circumstances to know her telephone number, paging
code, employee number, map reference or other identification data. It is now
technically possible for individual workers such as policemen to transmit such data
back to base by personal hand-held radio sets fitted with data input switches. Ini
another context it is technically possible for private citizens at home to receive datal
of personal interest on their television sets by means of the CEEFAX/ORACLE type
of system. It is all technically possible but we don’t yet know whether it is really
wanted.

With modern technology, invention seems to be the mother of necessity. There are
engineering advantages in being able to send data over existing systems such as
domestic TV or mobile radio, and the engineer therefore feels that the public ought to
be able to think up ways of using these advantages. The wide bandwidth and inherent
redundancy of the television signal allow binary pulses to be inserted into the field
blanking period of the transmitted video waveform; with mobile radio, signalling tones
occupying only a few hertz of bandwidth can be slotted into a speech channel without
difficulty. At the transmitting end alpha-numerical data may be assembled at any speed
suitable to the user, stored and transmitted at a speed suitable to the system. At the
receiving end the data may again be stored to await the requirements of a visual dis-
play unit, TV set or other form of read-out. The whole thing can be designed for
economical utilization of time, space, power and bandwidth according to the principles
of communication theory.

In one sense these techniques might seem retrogressive. What is data communica-
tions, after all, but the 19th century Wheatstone telegraph and wireless telegraphy in
modern dress? One avoids the redundancy of speech for conveying information, but
that very redundancy in fact carries a wealth of inteliigence in various non-verbal
expressions, such as urgency or anger, and all the nuances that go in the spaces between
words. What one gains by data communications are the advantages of literal methods
—symbols held on a screen or paper to be read and analyzed; permanent storage and
data processing if required; and syntactical and numerical precision. With personal
data communications, whether for the policeman on his beat or the citizen at his TV
set, these advantages have to be considered against the immediacy of speech and the
instant visual recognition of spatial patterns in pictures. The cognitive processes
involved must be studied as part of the commumcatmg systems. ,

The attraction of literal methods of conveying intelligence can be already seen from
the growth of fixed data communications, such as the Post Office’s Datel services.
Mobile data communications for vehicles is following fast. We have now to see if the
idea will move off on Shanks’s pony.
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Electronic ignition techniques

Current methods applied to engines

by J. R. Watkinson, M.Sc.

The present day petrol-engined motor vehicle, with few exceptions, relies on an ignition system
devised last century. The mass production orientated motor industry has largely resisted incor-
porating electronics into motor vehicles on both economic and reliability grounds. Modern
electronic component developments, coupled with a dramatic change in the role of the privaté
motor car, have given rise to a number of attempts to improve on the traditional ignition system.
This article describes a number of ways in which the shortcomings of the contact breaker are
minimized or eliminated, and outlines the capacitor discharge system which does not rely on a coil

for storage of the spark energy.

For the mass market, the main targets of
electronic ignition are lengthened servicing
intervals and improved cold-weather start-
ing. However, these features will not be
adopted if there is a cost penalty. Other
benefits possible with some systems are
improved acceleration, better fuel con-

sumption, reduced exhaust emission,
increased plug life and lower current con-
sumption.

Electronic ignition systems fall intQ one
of two major categories: electromagnetic
storage and electrostatic storage. The first-
mentioned (e-m for short) uses a coil or
inductor, and the last-mentioned (c.d. for
short) uses a capacitor. Either may be
controlled by a conventional contact
breaker, or by a number of devices which
replace it. Thus there are a large number
of combinations possible, and most of
these are available commercially. The
Table compares the relative merits of these
techniques taken singly and together. It
shows the effect of using a particular tech-
nique with all other parameters remaining
equal. The fact that many of the systems
allow parameters to be changed should
be borne in mind.

Current techniques used in ignition

ballast resistor to prevent coil overheating.
When the starter motor is operated, the
ballast resistor is shorted out and the coil
can still operate at full power. The tech-
nique is widely used in production vehicles,
because the only extra cost is that of the
resistor and an extra contact on the starter
solenoid or switch.

Assisted contacts

This was the first truly electronic ignition
system, developed about ten years ago.
The coil and contact breaker are retained,
but the coil primary current is switched
by a power transistor, and the contacts
only handle the base current and battery
voltage. As contact wear is thereby re-
duced, the intervals between servicing are
lengthened. With this technique, however,
the transistor is presented with an arduous
task, and in many systems it is protected
against over-voltage by a zener diode.
The system is often used in conjunction
with the ballast resistor technique, and
some types require additional resistors
for optimum performance.

Elimination of contact breaker

There are several approaches:

@ magnetic induction

@ magnetic proximity detection

@ rotating transformer

@ optoelectronic

Magnetic induction. Inside the distributor,
a toothed rotor of permeable material
turns within an internally toothed ring.
The number of teeth on each is equal to
the number of engine cylinders. A ring
magnet beneath the stator provides a
source of m.m.f. and as the rotating teeth
pass the stationary teeth, the flux rises and
falls. This induces a waveform in a coil
wound round the flux path, which can be
amplified to trigger the ignition circuitry.
The shape of the pole pieces varies
between manufacturers®’. As the output
voltage is proportional to dg/dt (rate of
change of flux), a problem may arise at
very low speed, ie. starting the engine
with a handle. The waveform induced is
shown in Fig. 1, and the falling edge where
it passes zero is readily detected as a re-
peatable signal.

Effects of improvements made to ignition systems

systems are now described, beg{nning with Improvement  Cold weather  Acceleration Increased Servicing Plug Lower ignition
the simplest and most economic systems. Technigue starting or fuel cons. rev/min intervals life current
Methods of eliminating the contacts are Coil °® See note 2
next dealt with followed by an explanation resistor
of capacitor discharge techniques. Finally Assisted PY PY Py See note 2
there is a look at areas of development. contacts See note 1 See note 1
Ignition ballast resistor with i'c')"‘t';‘:t‘: Seo ‘ote . 4 4 oo See note 2
conventional ignition " "
This is hardly “electronic” but merits in- (c:o?n a"‘é'ttsh Co b Soo :ote 5 1 1 1
clusion firstly because it has proved
effective and secondly because it is some- Comag"ess Ldd Ldd L oo ® L

c.d.

times used in conjunction with more com-
plex systems. Battery output on starting
may fall to only seven volts, and this prob-
lem is overcome by using a seven-volt
coil, connected to the battery through a

Notes 1: When coil resistor is used.
2: Some systems increase current demand.
3: Anti-bounce firing circuits can be used to retain existing contact breaker at high rev/min.
@ Improvement
@® Further improvement
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Characteristic of spark plugs

The spark plug can be represented as
a gap with a certain breakdown volt-
age, V,, in parallel with the stray capa-
citance, C, , of the plug and its associa-
ted leads (Fig. A). Voltage V, depends
on the spacing between the electrodes,
the pressure of the mixture and its
temperature, the worst case being
wide spacing, high pressure and low
temperature. To charge the stray
capacity to V,, an amount of energy
given by +C, V,? is necessary. If this
is not exceeded, sparking will notoccur.
As soon as the gap breaks down, it
ionizes and conducts, rather like a
neon lamp.

The source impedance then reduces
the voltage across the gap, so it is
very difficult to say how much energy
is actually dissipated in the spark,
but it is not more than a few percent
of the total energy consumed by the
ignition system. To illustrate this
point, experiment has shown' that as
little as 1mJ of spark energy will ignite
a mixture, but practical ignition
systems may unleash as much as
50mJ to achieve the same end. How
much loss the distributor causes is
also unknown.

Typically a conventional spark
plug requires at least 15kV for satis-
factory operation, but another type
exists called a surface discharge plug,
which will operate on as low as 3kV.
These are primarily used on outboard
motors, power-saws and “snow-
mobiles”, where damp can present an
even more severe problem than that
which the car encounters.

\

I contact

breaker
Fig. B

Operation and drawbacks of
conventional Keftering system

The primary of the coil, of inductance
L and resistance R, is in series with
the battery V and the contact breaker
CB (Fig. B). When the contact breaker
closes, current begins to flow in the
coil primary. Because of the presence
of the inductance a finite time is taken
to build up the current to a maximum
value dictated by the resistance, when
the energy stored in the coil will be
1LI?. When the points open the flux
in the coil collapses, and in doing so
generates a high voltage in the secon-
dary, which has many turns. Unfor-
tunately, several hundred volts are
also developed across the contact
breaker, which in conjunction with the
high current switched causes rapid
wear and pitting of the points. To

alleviate this and to give a faster col-
lapse of flux, leading to a higher
secondary voltage, a capacitor is con-
nected across the contact breaker,
which forms a kind of resonant circuit
with the coil.

At high engine speeds, particularly
with six- and eight-cylinder engines
where the spark rate is high, the
primary current will have insufficient
time to rise to its maximum value
between sparks so the amount of
stored energy per spark will fall. As
the sprung contact breaker points can
be considered as a mass/compliance
system, then at high speeds they may
bounce apart momentarily just after
closing. The combination of the two
effects causes misfiring and roughness.

Probably of more interest to the
average motorist is the poor starting
performance obtained with a conven-
tional ignition system. In cold weather,
the torque needed to turn an engine’
from rest is greater, and the starter
motor may draw over 200A from the
battery. Unfortunately, a cold battery
resents this kind of exercise, and its
output may fall to around seven volts.
This means that the energy released
by the coil is only about a third of the
maximum. At low engine speeds the
contact breaker opens slowly, and the
rise time of the secondary voltage is
low. Under these conditions it needs
only a little leakage, caused by damp,
to completely prevent ignition.

Perhaps the only saving grace of
Kettering ignition is that it is not
beyond the ability of the average
motorist to fix it.

Magnetic proximity detection. Intended
primarily as a conversion for existing
vehicles®, the contacts are removed and
replaced by a magnetic sensor unit, which
uses the existing cam to complete its flux
path (Fig. 2). When one of the lobes of
the cam is close to the sensor, magnetic
saturation is reached, and as one of the
flats approaches, the point where the flux
path comes out of saturation is detected.

As most of the existing distributor is
retained after conversion, the cost is low,
and fitting the device is simple.

Rotating transformer. This system* also

uses a permeable rotor, but instead of a
permanent magnet, the field is provided by
a high-frequency oscillator which drives
the primary coil of the stator. The “carrier”
frequency is induced into the secondary
winding on the stator, and its envelope
varies in amplitude with the coupling as
the rotor turns. The waveform is rectified
to provide a trigger signal.

Theoretically this system can work
down to zero rev/min, but the circuit com-
plexity raises costs, and reliability might
suffer.

Fig. 2. Designed to quickly convert con-
ventional contact breakers, the magnetic
proximity detector (3) is bolted to “‘action
plate’” (2) to use existing cam (1).

Fig. 1. In the magnetic induction contact
breaker, rotation of the toothed rotor (1)
within the stator (2) varies reluctance of
Slux path (shown with broken line) of ring
magnet (3), resulting in the waveform
shown from the coil (4).
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Optoelectronic. Designed for conversion,
this system uses an infra-red beam,
generated by a light-emitting diode. A
toothed disc clipped to the existing cam
interrupts the beam, which is detected by
a phototransistor, see Fig. 3. The recent in-
crease in production of optoelectronic
components is a point in favour of this
system, and costs could be very low.
Many manufacturers have shied away
from this approach because of a fear that
dirt could obstruct the light path, but one
manufacturer® claims to have perfected a
system which will still work with 95% of
the light obscured.

Capacitor discharge

The energy stored in an inductor is given
by {LI’, and the energy stored in a
capacitor by 1CV2 As it is easier to
generate a high voltage than a high current,
the squared term means that it should be
possible to deliver more energy with a
capacitive system.

There are many different types of c.d.
ignition, but all share certain basic
features, see Fig. 4. A d.c.-powered in-
vertor/rectifier provides a high voltage to
charge the capacitor. In most systems
the invertor automatically compensates
for reduced battery voltage without the
output voitage falling. On cost and re-
liability grounds, most systems use around
400V on the capacitor, so the conventional
coil is retained, but used instead as a
pulse transformer, to step up the capacitor
voltage. A type of c.d. ignition exists for
surface discharge plugs, in which the
capacitor is charged to several kilovoits
and fed directly to the plug. As no coil is
required, the extra cost of the high voltage
capacitor is absorbed. This technique is
used on certain aircraft engines. Returning
to Fig. 4, the obvious semiconductor to
employ for the discharge is a thyristor,
and for this reason the system is also
called thyristor ignition.

When the capacitor has been charged
through the coil, the thyristor can be
triggered. When this is done, the capacitor
and the coil inductance form a resonant
circuit, and the first half-cycle of current
flows through the thyristor, which then
turns off. The next half-cycle of current
flows in the reverse direction through the
rectifier and partially recharges the capaci-
tor. As the thyristor is no longer triggered,
no further oscillation takes place, and
the inverter fully recharges the capacitor.

The advantages of capacitor discharge
are many. The rise time of the voitage is
very short—less than 50ps—better than
one fifth of that of the conventional system.
This means that the breakdown voltage of
the plug is reached before resistive losses
have absorbed much energy. Up to 35kV
is available, which is more than adequate
to fire a plug in any conditions. The near
symmetry of the spark current reduces
material transfer at the electrode tips,
giving longer plug life. The high spark
power, i.e. rate of delivery of energy, is a
more effective igniter, as the longer a
spark lasts the more energy is required
to achieve ignition. Partial recharging of

_power.

1—\ 3 _"C'_|2
———— |I—

Fig. 3. Optoelectronic contact breaker

- shown also uses existing cam (3), the

rotor (1) being clipped to it. Rotor inter-
rupts light beam from source to detector (2).

1
inverter 3
2

Fig. 4. Energy storage is achieved by a
capacitor instead of inductor in the c.d.
or thyristor system. Inverter charges the
capacitor (1) which is discharged at
appropriate times by thyristor (2) into
pulse transformer (3).

!

the capacitor makes the system very
efficient, and the invertor can be of low
One manufacturer of such a
system? claims that the reduction in power
consumption is such that a heated-rear
window can be used on a vehicle so
equipped where it was not previously
possible.

With some systems the vehicle can be
push started with a six-volt dry battery
in place of the car battery. There are two
types of c.d. ignition system for motor-
cycles; one® uses a rechargeable battery
to power the unit (BCDI) and the
other” uses the windings of the magneto
to charge the capacitor (MCDI). In both
cases the. system is independent of the
generator, and for racing purposes none
need be fitted, giving more engine power
for performance needs.

The only drawback to the c.d. principle
is that in some systems the spark duration
is occasionally insufficient to ignite a very
lean mixture'. The reason is that a very
lean mixture is not homogenous, but
appears to consist of pockets of ignitable
mixture in a relatively inert medium. If
the spark is of very short duration, no
pocket of mixture may have passed the
electrodes before its extinction. Knowiedge
in this field is still lacking, but it appears
that a minimum spark duration of 100ps
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is desirable. Matching the coil inductance
to the capacitor is a useful step. It is,
however, very unlikely that the above
effect can be observed on mildly tuned
mass-produced engines, therefore the c.d.
system is potentially still. superior to the
e-m system, as the Table shows. Despite
the extra circuit complexity, there are no
highly stressed components by modern
standards.

It is evident from Fig. 4 that when the
thyristor fires, it places a dead short
across the invertor. The potentially damag-
ing effect of this is eliminated in a variety
of ingenious ways.

The one-shot invertor. In the Delcotronic
system®, the invertor is capable of charging
the capacitor in one cycle. During starting
the invertor runs continuously, but as soon
as the engine fires it reverts to single-shot
mode. As the invertor runs between
sparks, the intermittent short of the
thyristor has no effect on it. Although
this is an unusual approach, it has the
advantage that an extra winding on the
invertor transformer can feed a tachometer
at spark rate.

Inhibited invertor. In this system® the
invertor runs continuously, and can be of
lower instantaneous power than the above.
The trigger signal which fires the thyristor
is also fed to the invertor via a monostabie
type circuit, so that oscillation cannot
occur for the duration of the firing cycle.

Short-circuit proof invertor. This is
possibly the most elegant solution'® as the
minimum of components are used. The
invertor transformer is deliberately wound
with some leakage inductance. The con-
tinuously-running invertor shifts its operat-
ing frequency when shorted to a higher
frequency determined by the leakage
inductance. Careful circuit design will
ensure that the transition occurs smoothly
and instantaneously.

The frequency of invertors used varies
from design to design, but obviously the
higher the frequency used, the less the
mass of the transformer required. It is not
economic to use ferrite transformers, so
that a laminated iron transformer operat-
ing near the top of its frequency range
seems to be the most cost effective
choice.

Areas of development

In all the techniques so far described, it
is only the contact breaker which has
been eliminated, and the timing advance
with engine speed is still achieved
mechanically. It is established that there is
a fairly constant delay between the firing
of the spark plug and the onset of .
pressure rise in the cylinder. Obviously the
faster the engine runs, the greater must be
the advance in spark timing. In all of the
systems described above, advance is
achieved by centrifugal weights which
fly out against springs and turn the cam
or rotor and rotor arm relative to the
distributor shaft. The moving parts are
prone to wear, and the springs fatigue
with age.
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In addition to the centrifugal advance,
the so-called vacuum advance alters the
timing to correspond with the inlet mani-
fold depression. This is achieved by
turning the “action plate” (that part of
the distributor which normally holds the
contacts) with a diaphragm mechanism.

The next encroachment of electronics
into ignition systems will be replacement
of these mechanisms with circuitry which
performs the same task without wear.

The timing advance angle is not linear
with engine speed and the shape of the
advance curve partly determines the
torque versus speed curve of the engine.
What this means to the driver is that a
“highly tuned” engine needs to be operated
near to its peak power engine speed with
a great deal of use of the gearbox, whereas
a “flexible” engine although developing
less peak power, will deliver power over a
wider speed band. The important point is
that the advance curve must not vary as
the vehicle ages, or performance will
suffer.

At present there are two known
techniques. It is self evident that an
“advance” circuit as such cannot be
built, as it is not possible to generate an
output before the input! It is, however,
possible to use the output from the pre-
vious timing mark, and delay the firing
point by an amount which varies with
engine speed. The alternative is to start
afresh at the source of the timing informa-
tion. With this approach the device which
replaces the contact breaker assembly is
made to give a continuous output which
can be decoded to generate pulses at any
advance angle required.

Some kind of carrier frequency
system is needed, with coupling either
through a rotating transformer assembly,
or through a capacitive transducer. The
output of such a device is a sawtooth-like
waveform, and comparison of the output
voltage with an engine-speed derived

comparator

L

freq{%ency
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out

reference will give the correct advance.
Waveforms are shown approximately in
Fig. S.

The capacitive transducer has the ad-
vantage that the advance curve can be
incorporated in the shape of the plates'!
and by using a printed circuit transducer,
a common distributor body can accommo-
date a whole family of curves simply by
changing the circuit board. The vacuum
advance can be either of the mechanical
type or a vacuum transducer can be used
to influence the reference voltage to give
vacuum advance with no moving parts.

The amount of electronics in motor
vehicles is certain to increase rapidly.
It is hoped that servicing techniques will
keep pace with the technology, or many
of the advantages of electronics will be
lost. Perhaps the keen motor enthusiast
of the future will pay as much attention
to his oscilloscope as he now does to his
oil pressure gauge.

References

1. Hurtley, D. Electronic ignition: theory,
practice and hardware. Automotive Design
Engineering, Jan. 1973.

2. Delco-Remy Service Bulletin, 1D-155.

3. Literature received from Mobelec Litd,
Oxted, Surrey.

4. Lucas OPUS (oscillating pick up system).

5. Literature received from Lumenition Ltd,
27-85 Newington Causeway, London SE1
6BD.

6. Literature received from Future Tecmatics,
Waldeck Road, Maidenhead, Berks.

7. Literature received from Bosch Ltd.

8. Delco-Remy Service Bulletin 1D-171.

9. Gibbs, D. S. and Shaw, I. M. Scorpio
electronic ignition system Practical Electro-
nics Oct. 1971.

10. Soar, S. Electronic ignition Practical
Wireless, June 1971.

11. One of the Bowstock Systems incorporates
such a device.

Books Received

Medical Electronics Vol. 2, by D. W. Hill
and B. W. Watson, is designed to be a source
of reference material to those involved or
interested in medical electronics. Subjects
discussed include microelectrodes and input
amplifiers, fundamental properties of physiolo-
gical electrodes, cardiac pacemakers and
myoelectric control. Price £4. Pp. 172. Peter
Peregrinus Ltd, P.O. Box 8, Southgate House,
Stevenage, Herts SG7 1HQ.

Electronic circuits for the Amateur Photo-
grapher and Second Book of Hi-Fi Loud-
speaker Enclosures, both by B. B. Babani.
The former has 13 circuits including timers,
electronic flash and an enlarging exposure
calculator. The latter provides constructional
details on most types of speaker enclosures
from p.a. to omnidirectional. Both are priced
60p and have 80 and 96 pages respectively.
Babani Press, The Grampians, Shepherd’s
Bush Road, London W6 7NF.

Applications of Operational Amplifiers, by
Jerald G. Graeme, describes applications which
have evolved since the publication of a com-
panion volume. The book shows the use of
operational amplifiers in a variety of electronic
equipment such as signal conditioners, wave-
form generators and processors. Price £7-70.
Pp. 233. McGraw-Hill Publishing Co UK
Ltd, Shoppenhangers Road, Maidenhead,
Berks SL6 2QL.

New books in the Foulsham-Tab series include
Servicing the Solid State Chassis, by Homer
L. Davidson, Installing Hi-Fi Systems, by
Jeff Maskell and Jay Stanton, both priced
at £1-40. How to Repair Musical Instrument
Amplifiers, by Byron Wels, New Ways to
Diagnose Electronic Troubles, by Jack Darr,
both priced at £1.50. Foulsham-Tab Ltd,
Yeovil Road, Slough, Berks.

Electrical insulating materials and their
application, by R. W. Sillars, provides the
reader with a background enabling him to
understand current practice on electrical
insulation. It describes recent developments
in materials and methods including mech-
anical, thermal and electrical behaviour of
polymeric materials. The second half of the
book deals with individual materials indicat-
ing their various properties and limitations.
Price £7. Pp. 287. Peter Peregrinus Ltd, PO
Box 8, Southgate House, Stevenage, Herts
SG1 7HQ.

Automotive Electronics is an analysis of elec-
tronics in the American motor industry. The
book deals briefly with the complete industry
and then looks at the market and the segmenta-
tion occurring in it. Automobile entertainment,
electronic test equipment, braking controls,
ignition and regulators are some of the cate-
gories dealt with. The analysis concludes with
sections on technology and competition within
the industry. Most of the divisions are sup-
plemented with tables, graphs and figures.
Price $450. Pp 53. Creative Strategies Incor-
porated, The Executive Building, 1032 Elwell,
Suite 100, Palo Alto, California 94303, USA.




Hews of
the Month

Advance in magnetic-tape
technology

Some months ago news was received from
Japan of a new development in audio mag-
netic-tape technology. Manufactured by
Sony under the name Duad, the new tape
is incorporated into a compact cassette
and should appear here in the late autumn.
The special feature of the tape is a dual layer
construction with conventional ferric oxide
as the base layer and a thin skin of
chromium dioxide on the top. This takes
advantage of two factors which determine
the high-frequency performance of tape and
machine. Normal biasing for a tape tends
to produce optimum performance in the
mid-frequency range at the expense of the
high-frequency, short-wavelength record-

ing. Reduction of bias current to improve
short-wavelength response correspondingly
reduces mid-range performance. By using
a higher coercivity material on the surface
of the tape, the bias current setting can be
optimized for ferric oxide at mid-fre-
quencies and will, because of the higher
coercivity of the CrO, surface layer, be
optimized for short wavelengths also.

However, Sony appear to have been
beaten to the starting post (at least in the
UK) by 3M who have announced a new
range of tapes generically called the Classic
range, and included among these is a new
cassette tape using precisely the same tech-
nology. The correct bias setting is claimed
to be that for CrO, and the tape is said to
produce up to 7dB improvement in high-
frequency dynamic range over the previous
Scotch High Energy cassettes, with a 2dB
improvement in the mid-range.

Also in Japan, Fuji have produced a dual
layer “ferri-chrome” tape using similar
technology, but it is unlikely to appear in
the UK since at the present no distributors
have been appointed.

Flat-screen television sets?

The June 8 issue of The Economist carried
a full-page advertisement by Hitachi an-
nouncing “the world’s first working proto-
type for a flat-profile colour tv”’. The
Daily Telegraph for that day picked up the
lead, but there were no details of how it
was done in the original advertisement,
neither were there in the Daily Telegraph

Mainly
WET 1nm
Llest

HARMER
South

1 The BBC are seeking Government approval to put their unique new-standard Ceefax trans-
missions (see May 1973 issue, page 222) on a pilot basis, carrying useful rather than
“‘dummy’’ information to help gauge in what areas of information demand will occur. In
addition to news, sports results, weather data, superposed sub-titles and newsflashes,
simple diagrams of the kind shown are possible. Transmissions are on lines 17 and 18
(330 and 331 in the alternate field) from all BBC-1 transmitters and, by the autumn,
should comprise a 100-page magazine transmitted over a 24-second period.
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report; nor in the subsequent report that
appeared in a trade paper, which picked
it up from the Daily Telegraph!

We are hoping to receive full details
from Japan but meanwhile, from a brief
note translated from the Japanese by
Hitachi UK, the display device appears to
be a gas-discharge panel, similar to one
being developed at Philips Research
Laboratories, Eindhoven, and reported
in the August 1973 issue of WW (page
408).

A well-known technique in flat-panel
displays is to use a gas-discharge matrix,
in which a matrix of gas-filled holes is
placed between a transparent front elect-
rode with, say, horizontal conductors, and
a back electrode with vertical conductors.
The problem is how to get coloured dis-
plays.

What Philips have done, and what
Hitachi also appear to have done, is to
use a positive-column gas discharge, as
in “neon” signs, instead of the negative
glow of small neon lamps, thus allowing
the use of ultraviolet-sensitive phosphor
coatings on the inside of the matrix holes
to get the required colours. In applying
the technique to television Hitachi feed
the “fluorescent diode” cathodes with
timing information derived from the sync
signals and the video modulation is fed
to the anodes.

Problems with this kind of display are
the relatively high ignition potentials, 700—
800V, which in the Philips panel is reduced
to 250V using an auxiliary anode, and
luminous efficiency which though higher
than neon lamps is lower than c.r.t. phos-
phor screens.

Holography of loudspeaker
drive units

A new technique for examining the be-
haviour of loudspeakers under dynamic
conditions has been developed from earlier
applications of laser holography, the
method being refined by Dr Fryer of the
Acoustics Laboratory at Rank Radio.

The drive unit to be examined has a
monomolecular layer of aluminium sput-
tered on to the cone to render it reflective
and the unit is then illuminated by a fraction
of the total output of a laser via a beam-
splitting mirror. The direct and reflected
light is then recorded as a holographic
interference pattern by a photographic
plate.

By driving the loudspeaker drive unit
with a sine wave signal and interrupting the
reflected light from the cone with arotating
shutter, a series of images representing
the behaviour of the cone over a complete
cycle can be recorded on one hologram.
The series of images thus produced can be
reproduced as separate photographs which
look rather like a contour map and indeed
this is what they are since the pattern
produced shows the location of standing
wave nodes and antinodes for the particular
driving frequency.

Changes in the input signal frequency
can be made and the pattern examined for
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signs of cone break-up, poor mechanical
impedance matching of cone-to-edge
surround, or points where spurious
vibration occurs, such as at the point of
attachment of voice-coil connections.

Rank Radio claim that the holographic
technique has been valuable in the develop-
ment of new mechanical damping materials
for use on drive-unit cones, for improving
cone design and finally for improving
reliability under conditions of abuse.

Future of calculators

Development of the electronic calculator
market is expected to reveal a continuing
rapid increase in the number of calculators
sold, but a much slower growth in the value
of the market (at 1974 prices). Japanese
manufacturers are showing signs of closing
the technology gap in l.si. and also ir
producing calculator displays, but the
Americans now have such a strong lead in
the market that they are unlikely to lose it—
unless the Japanese can come up with a
major technical innovation.

At present, calculators which print out
their results take a relatively small share of
the market, because of their high cost. If
the £100 price barrier can be broken, a very
large market would be opened up. The
strongest possibility of breaking this barrier
is with the thermal printer. In this de-
vice, heat-emitting components generate
numerals as a pattern of fine dots on sensit-
ized paper. The mechanism promises to
be silent, fast, reliable, easy to manufacture
and cheap, but the drawback at present is
that it needs expensive special papers. The
first manufacturer to find a way round this
problem will have a valuable lead in the
printing-calculator market.

These are extracts from a Finresearch
report “Electronic calculator markets and
suppliers”, available at £36 from Ovum
Ltd, 22 Grays Inn Road, London WCl1.

New type of u.h.f. relay

The first of a new design of u.h.f. television
relay stations to be introduced by the
Independent Broadcasting Authority over
the next few years was opened at Luton,
Bedfordshire, during June. This new low-
power station on Channel 59 provides
625-line colour and black-and-white
pictures from Anglia Television. It will im-
prove reception for about 16,000 viewers in
those parts of Luton where reception of the
high-power transmitters at Sandy Heath or
Crystal Palace is unsatisfactory.

The new design relies entirely on semi-
conductors instead of incorporating valves
to provide the power output. It is expected
to increase reliability.

All earlier IBA local transposer (channel-
changing) relay stations have used therm-
ionic devices (tetrodes or travelling-wave
tubes) in the power amplifier, providing out-
put powers of from 50 watts to 1kW. The
new range of semiconductor units have a
maximum output of only 10 watts although
the effective radiated power may be over
100 watts, depending on the power-gain

Making the Teldec
video disc. In orderto
achieve studio
quality, the master
lacquer is cut at a
fraction of playback
speed. Recording
speed is at 60 r.p.m.
and playback at 1500
or 1800 r.p.m.
depending on the TV
line and field system
used. The disc will be
launched in Germany
later this year.
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provided by the transmitting aerial. The
amplifier stage in this type of station
consists of four u.h.f. power transistors
whose outputs are combined to give an
output of 10 watts. An important feature
of the new equipment, apart from the
greater reliability and stability that it is
hoped to achieve with semiconductors,
is that no special test equipment is needed at
the station. A built-in meter indicates any
faulty modular sub-unit which is then ex-
changed, using spares carried by the main-
tenance team.

This permits the equipment to be designed
for installation in compact prefabricated
buildings. In future stations of this type, an
increasing amount of installation work will
be carried out centrally before the pre-
fabricated building or container is taken to
the site.

About 200 of these low-power local relay
stations are expected to be brought into
operation over the next five years or soto
provide good reception in small unserved
areas where local hills screen viewers from
the higher power stations. While the Luton
relay will benefit some 16,000 viewers many
of the low-power relays will normally serve
2000 to 9000 people. The maximum range
of a low-power transmitter (e.g. 100 watts
e.r.p.) depends on many factors, including
local topography and the directional
characteristics of the transmitting aerial,
but could be about three to four miles in the
absence of intervening hills.

Data off the beat

Dorset and Bournemouth police are about
to start an experiment at Poole with data
transmission from hand-held u.h.f. personal

radios carried by policemen on foot. For
this purpose the Home Office Directorate
of Telecommunications is providing them
with 30 hand-held transmitter/receivers
fitted with data encoders and miniature
data input switches. Data transmission
will be in one direction only, from
personal transmitter to base receiver. The
format of the encoded information will be:
three numbers designating the transmitter
unit or user; one letter for the map area
in which the unit is operating; -two
numbers for the duty (or status) engaged
upon; and two letters designating the
location within the map area.

Having set the encoding switches, the
user will operate the radio transmitter
button, followed some time later by a
“data” button. Both switches will be held
until the data sequence has run through.
This will be very short—a second or less.
The micraphone transducer will probably
be brought into circuit as a loudspeaker
when the data switch is operated, so that the
encoding tones are audible and will thus
indicate when the sequence has finished.
This will also give the user confidence that
the unit is working correctly. If the radio
transmitter button only is operated, the unit
will function for speech communication.

A decoder unit at the base station will
check the incoming codes to ensure that
they have the correct format and, if correct,
will “signal back” to the personal radio
receiver with an acknowledgement tone.
Although all users on the channel will
receive this tone, the last policeman signal-
ling in data will assume that the acknow-
ledgement is intended for him. The code
received at the base will have a suitable
extra character added to it, to indicate that
it originated from a personal radio.
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On the dilemma of a horn

by Heather Ann Dinsdale

When I wrote about my husband’s antics
with amplifiers’, I thought that I had be-
come reasonably well accustomed (“house-
trained”, he called it) to having an audio
engineer in the house, and that little else
was likely to surprise me. But this was
before the coming of the horns. I have
always considered myself reasonably
adaptable and easy-going, and I quickly
got used to the large loudspeakers we
listened to in the “good old days”; in fact,
I was lulled into such a sense of false
security that I missed the first early
warning signs that anything might be
going wrong. We often have friends in
to a “coffee and hi-fi” evening, and while
the men discuss crossover distortion and
feedback, we wives talk about prams,
babies and bringing the feed forward. (Of
course we also get feed back from babies,
but that is a different story.) Sometimes I
used to keep one ear open to the men’s
conversation (that is what continuous
listening to stereo does for one) and I
began to hear the word “horn” repeated
with suspicious frequency. After a while
I deduced that this was not the musical
instrument, but a form of loudspeaker, and
still the awful truth failed to dawn. My
husband continued to express his firm
belief that horns offered the most realistic
sound and it eventually occurred to me
that he was not referring to the early
twenties—he meant now. Any illusions I
may have had about reverting to primitive
early gramophones were shattered one day
when he announced that he was thinking
of building a pair of horns to replace our
existing loudspeakers (I suddenly realized
how attached I had become to these).
“How big will they be?” I asked tremu-
lously. “Oh, about 15ft long and with
8-sq.-ft mouths,” he replied, “but of
course I’ll have to fold them.” I still could
not grasp the full facts; 15ft is longer
than our living room, and he couldn’t
possibly mean that. “I suppose there will
be two for stereo,” I commented know-
ledgeably. “Oh no. Four for quadrasonic,”
he replied in all seriousness—and at that
moment I knew that our lives were about
to suffer another earthquake.

The next week panels of wood arrived
and the work began. Luckily we have a
good working arrangement for carpentry
(he makes cupboards and shelves fairly

frequently) and I comforted myself that
this would be no worse than another cup-
board. But when the horns appeared, I
was speechless. For a start they had to sit
in the corners (“But if you move them out
of the corners, you’ll have to double the
mouth area, and you know you wouldn’t
like that), and I suddenly realized how
useful corners can be—once you no longer
have them. The early horns were still “in
the white”, and hardly resembled furniture,
but the sound was fantastic. The first time
he played the record of breaking glass,
I was about to punish the children before
I realized they were all safely asleep in
bed. As for the organ music, the whole
house shook to the pedal notes, and the
neighbours came round to ask if every-
thing was o.k. Luckily they too appreciate
good music, and the evening ended happily
—at 3 a.m.

But this wasn’t the end. We had, many
years ago, been through the craze for
sewage pipes (“column-loading”, I mean).
1 arrived home from a Suckerware party
one evening (I always end up as the sucker
who buys something) to find two large,
dirty, concrete sewage pipes standing on
the living room carpet. “Concrete columns,”
he said as I opened my mouth to scream,
“I picked them up at the building site.
They’ve been used, but I’ve cleaned them
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out.” I shuddered as I thought about what
they must have been used for, and then I
simply gave up and went to bed. Even
when coated with matching wallpaper
they still looked like sewage pipes. These
disappeared after a while, and we reverted
to the rectangular boxes until one evening
I returned from baby sitting and couldn’t
believe my eyes: there in my living room
were two lavatory pans. “I picked them up
from a builder—they’re cracked, no good
to anyone.” “What are they here for?” I
asked in bewilderment. “Listen to this,”
was the reply, and out of the sitting part
came music! You mount the loudspeaker
in the S-bend and the whole thing acts as
a horn. Luckily they didn’t last. A friend
christened the system “Loohorn” and it
provided a topic of conversation between
records (one advantage of a complex hi-fi
installation is that it takes longer to put a
record on than to play it, so we have not
lost the art of conversation—yet).

Now horns are clearly here to stay. We
moved house last November, and it was
the disused living room chimney adjacent
to the integral garage that finally clinched
the deal. We can build the horns partly
inside the chimney, and partly over the
top of the garage (which will then only
be suitable for a Mini). The sound will be
superb, my husband will be satisfied (for
a while at least) and I will not have to
sacrifice my corners. Sorry, my enthu-
siasm has carried me away. I had forgotten
that we are due to go four-channel next
year. The corners will be needed, after all,
and I can’t even light the fire. But who
cares? My husband is happy, we have a
ready topic of conversation, and I am
about to apply for my first patent: did
you know that the finale of Mahler’s 8th
symphony is an excellent mechanism for
cleaning chimneys? The soot simply pours
down just as the chorus . ..

Reference
1. Dinsdale, Heather Ann, “Living with Hi-Fi,”
Wireless World, Nov. 1969, pp. 526—527.
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Audio f.e.t. power transistors

- New technology for amplifiers developed in Japan

Present day solid-state high power ampli-
fiers use dual, triple or even more transis-
tors in parallel to obtain high output power.
Unless the transistors are perfectly
matched, problems can be presented by
unbalanced standing currents resulting in
increased distortion. In this case, low distor-
tion and wide bandwidth can be obtained
only by applying large amounts of negative
feedback. This is turn confronts the circuit
designer with problems regarding closed
loop stability, especially when the widely
varying types of loudspeakers that the
amplifier may have to drive are taken into
consideration. To obtain an amplification
device of initial low distortion, good linearity
and high power output, the audio develop-
ment group of the Japanese Yamaha com-
pany has successfully created a series of
f.e.ts for audio application and a high grade,
high power prototype amplifier with direct
coupling of all stages using these f.e.ts. The
new device is based on an invention by Prof.
Jun’ichi Nishizawa of the Electronic Tele-
communications Research Laboratory of
Tohuku University. Development work was
undertaken by Yamaha who were com-
missioned by the Japan Technology De-
velopment Foundation.

Structure and characteristics

As the channel (current route) cross-sec-
tional area of a conventional fe.t. is
changed by the depletion layer, drain cur-
rent, I,, is controlled (Fig. 1). When Vg
= 0 and when the depletion layer just
reaches its maximum width, V) is then
defined as the pinch-off voltage. No matter
how much Vg may rise above this value,
I, exhibits saturation characteristics which
do not rise. When Vg rises, the value of
maximum depletion layer thickness may
drop below that for Vg = 0, so that the
saturation current drops, giving rise to
the output curves shown in Fig. 2.

The characteristics of the conventional
junction-type f.e.t. make it a voltage driven
active element capable of controlling out-
put current according to changes in gate
voltage. Saturation is caused by high
internal channel resistance so the conven-
tional f.e.t. construction does not lend itself
to high power applications.

A model of the newly developed “ver-
tical” f.e.t. is shown in Fig. 3 together with
its equivalent circuit. On top of the n+

base silicon wafer, a high resistance n—
silicon layer is formed by an epitaxial
method in vapour. After selective diffusion
of the highly doped p+ gate, an n-type
silicon layer is again formed by the vapour
epitaxial method. The gate differs from
conventional f.e.ts with a control condition
interposed between the source and drain,
analagous to a valve grid.

The output characteristics of the ver-
tical fe.t. are shown in Fig. 4. The voltage
amplitude versus frequency curve is shown
in Fig. 5.

Ves

Bipolar power transistors have inherent
disadvantages when compared with the
fe.t. and include tendency to secondary
breakdown, thermal instability and, more
important, the carrier storage effect which
causes notch distortion.

Prototype amplifier

The output stage of the prototype amplifier
is equipped with high power f.e.ts of 300W
permissible drain dissipation, 2Q resistance
when switched fully on, a voltage ampli-
fication factor of 5, breakdown voltage of

(source) S

e

o)

Fig. 1. Conventional f.e.t. and its
operating principle: (a) condition of
depletion layer across the channel when
Ves = 0and Vg = 0, (b) depletion
layer condition when Vs = 0 and Vg is
increased to the point at which pinch-off
occurs, (¢) condition when Vg is raised
and V ps reaches saturation.
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Fig. 2. Conventional f.e.t. output
characteristics.
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Fig. 3. (@) Model of the vertical type f.e.t.
and (b) equivalent circuit.
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over 200V and drain current of 10A. The
driver stage is also from vertical junction
type f.e.ts of high voltage breakdown and
high voltage gain of 50.

The output circuit delivers 150W per
channel into 8Q loads over the 20Hz to

20kHz band with both channels driven.
Single push-pull construction permits easy
selection of matched pairs and aids high
operating stability. Total harmonic distor-
tion at 1kHz, 8Q load and 100W per
channel (both driven) is claimed to be
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below 0.01%, while over the 20Hz to
20kHz band, it remains below 0.03%.
Frequency response, improved by the low
drive impedance of all stages, goes from
5Hz to 100kHz + 0, — 1dB and the damp-
ing factor at 1kHz relative to 8Q is
approximately 100.

The circuit is a quite conventional de-
sign with two-stage differential amplifica-
tion and source-follower direct coupled
symmetrical drive. Bias to the driver and
power f.e.ts is stabilized by a method per-
mitting correct circuit operation even with-
out a stabilized power supply. Differences
in fe.t. characteristics can be compen-
sated with a semi-fixed variable resistor.

Temperature compensation, a require-
ment absolutely necessary in bipolar tran-
sistor amplifiers, becomes superfluous
because of the much smaller current
fluctuation caused by temperature changes
in fe.ts—their tendency is to reduce
current flow at high temperatures and no
thermal run-away can occur. An inde-
pendent power supply has been provided
for each channel so that output per channel
remains the same irrespective of whether
a single channel or both are driven.

Amplifiers using f.e.t. power transistors
have also been produced by Pioneer,
Toshiba, JVC and Sony, although Yamaha
only seem to have overcome the problem
of high current dissipation and hold the
patent application in Japan for the process
involved in producing the vertical f.e.t.

Digital tuning aid

Rapid tuning of keyboard instruments in equal temperament

by Winthrop S. Pike
RCA Laboratories, Princeton, N.J.

The equal tempered scale is virtually the
only scale in wide usage today for key-
board instruments such as the organ,
piano and harpsichord. Though many
experimenters and amateur musicians
might like to try tuning their own instru-
ments, it is not easy for most non-
professionals to tune a musical instrument
correctly in equal temperament. With the
aid of the digital tuning aid described,
anyone who can hear beats between two
tones sounded together can tune in equal
temperament with an accuracy approach-
ing that of a veteran tuner. The tuning
aid, shown in Fig. 1, accurately generates
all 12 notes of one actave. It is portable,
battery operated, convenient to use and
relatively inexpensive to construct.

A full explanation of the theory of
equal temperament would unduly lengthen
this paper. For such an explanation the
reader should consult one of the standard

musical texts'2 Suffice to say that in
equal temperament the only true intervals
are the octaves. For this reason, one can-
not tune other intervals (the violinist’s
fifths, for instance) to exact zero beat.
One must “temper” them—in effect, slightly
mistune them. Further, the mistuning must
be skilfully distributed among the 12
notes of the octave in a prescribed pattern.
Mathematically, the tempering process
divides the octave into 12 equal semi-
tones, each of which differs in frequency
from its neighbours by the 12th root of
two, a factor of 1.0594. How much to
“temper” each note to obtain this state of
affairs is the béte noire of the novice
tuner.

Frequency division is the working
principle of the digital tuning aid. As
shown in the block diagram, Fig. 2, a
master oscillator operating at a frequency
much higher than that of the notes pro-

duced drives a programmable frequency
divider which digitally divides the master
oscillator frequency by any one of 12
switch-selected factors ranging from 959
to 508. The output of the divider system
is filtered and applied to an audio amplifier
and loudspeaker. With this technique, the
intervals between notes are determined
only by the divisors chosen. They cannot
get out of tune if the master oscillator is
stable and the dividers are correctly wired.
On the other hand, the overall pitch level
of all the notes produced is determined by
the master oscillator. It can be moved
higher or lower to accommodate various
tuning situations without impairing the
relative accuracy of the intervals.

A practical choice of master oscillator
frequency is 250.830kHz. Using this
frequency and the range of divisors quoted
above, all twelve tones of the “middle C”
octave (from 261.6225Hz to 493.8833Hz)
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can be generated using only five integrated
circuit packages in the programmable
divider. Three of these are decade
dividers and the remaining two are multi-
unit gates. Table I lists the frequencies
desired, the frequencies actually produced,
the divisors used for each note and the
resulting errors. The errors are about
equally distributed above and below the
correct frequencies and the largest absolute
error occurs on the note F. It is only
0.033%. Much more important is the fact
that the largest relative error between any
two tones is approximately 0.06%. This is
about equal to one musical cent or the
100th part of a semi-tone and represents
quite sufficient accuracy for tuning
purposes.

The particular set of divisors chosen
here is not the only possible set’*. In
theory, if one makes the master oscillator
frequency arbitrarily high and the divisors
arbitrarily large, one may approach arbitra-
rily close to the desired frequencies. How-
ever, aside from the greater complexity and
expense of such an approach, it turns out
that the reduction of frequency errors so
produced is not monotonic. There are size-
able fluctuations and certain sets of divisors
are much better than others. Hence,
though it might appear advisable to use
the highest divisor available in the
programmable divider (here 1,000) for
the lowest note, this would produce larger
errors among the other 11 notes.
Mathematically inclined readers with
access to an electronic calculator may
amuse themselves by verifying this
phenomenon.

Circuit description

The inner workings of the device are
shown in Fig. 2. It breaks down logically
into a number of modules, each of which
can be built separately and then assembled
into the final device. They are readily
identifiable in Fig. 6, and their detailed
circuit diagrams are given in Figs. 3, 4
and 5.

The master oscillator unit, Fig. 3, is a
good module to build first. It is similar
to a Colpitts circuit but the oscillator
transistor Tr, is tapped well down on the
coil by the capacitive divider C,, C;and
C,. This reduces the tuned circuit loading,
thereby improving the circuit “Q” and the
oscillator stability. The prototype oscilla-
tor, for example, changed frequency only
0.002% when the power supply voltage
was reduced from 9 volts to 5 volts. Tr,
interfaces the oscillator with the logic
levels required by the integrated circuits.
Capacitor C, trims the frequency so that
the tuning screw of inductor L, protrudes
far enough from the coil so that a knob
may be mounted on it for vernier tuning.

The programmable divider, shown in
Fig. 4, comprises integrated circuits IC,
through IC;. These units, RCA COS/
MOS devices, were selected for their very
low power consumption. Signal from the
master oscillator is buffered in one section
of IC,, a triple NAND gate, then fed to
decade dividers IC;, IC, and IC;. Each
divider has built-in decoding of its ten
possible states, a feature which con-

siderably reduces the number of integrated
circuits required in the tuning aid. The
remaining gates in /C, and IC, are used in
conjunction with the note selector switch
S, to reset the divider to zero each time
the desired count is reached. A detailed
explanation of the reset system may be
found in the manufacturer’s application
notes>.

An output signal is taken from pin 7 of
the last decade divider, IC, to drive the
audio amplifier shown in Fig. 5. An inte-
grated circuit audio amplifier® is shown
although the prototype tuning aid actually
used an amplifier “liberated” (with a
hacksaw!) from a transistor radio in
which the “front end” had become de-
funct. As it handles only a single tone at
a time, neither the distortion, frequency
response nor power of the amplifier is at
all critical. A power of 100 milliwatts is
entirely adequate for most situations’.

A

Fig. I The Higitbl t-uning aid.
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Fig. 2 Block diagram of digital tuning aid.
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Fig. 3 Master oscillator circuit.
TABLE |
Correct Actual Per Cent
Note Frequency Divisor Frequency Error
c 261.6225 959 261.5637 .026 flat
C# 277.1826 905 277.1602 .008 flat
D 293.6647 854 793.7109 .016 sharp
D# 311.1269 806 311.2034 .024 sharp
E 329.6275 761 329.6057 .007 fiat
F 349.2282 718 349.3454 .033 sharp
F# 369.9944 678 369.9557 .010 flat
G 391.9954 640 391.9218 .018 flat
G# 416.3047 604 415.2814 .005 flat
A 440.0000 570 440.0526 .011 sharp
A# 466.1637 538 466.2267 .013 sharp
B 493.8833 508 493.7498 .027 flat

The above is based on a master oscillator frequency of 250.830kHz.
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Fig. 4 Programmable divider circuit.

In the amplifier, the signal from the
programmable divider is first filtered by
R4, R,, C4and C,to reduce some of the
unpleasant-sounding higher harmonics of
the pulse output waveform of the divider.
It is then applied to the volume control
Rg. A 220 ohm resistor R has been placed
in series with the low end of the volume
control. This prevents the user from
reducing the digital tuner’s output to zero
even when the control is turned all the way
down. Thus, the unit cannot be left on
without making its presence known
audibly, a simple expedient which con-
sumes less power than a pilot light and is
quite effective.

Construction

An advantage of the COS/MOS integrated
circuits is a high noise immunity. This

means that the programmable divider is
not particularly vulnerable to false
triggering due to stray capacitances or
faulty layout. In the prototype, the master
oscillator is constructed on one piece of
pin-board, the divider on a second and the
audio amplifier on a third. The dual-in-line
integrated circuits comprising the divider
sub-assembly are mounted by simply
bending the thin portions of their leads
out into a plane parallel to the flat top
of each package and soldering each corner
lead. Thin wire is then used to make the
necessary interconnections.

One other mechanical problem is worth
comment. The length of the master oscilla-
tor coil L, slightly exceeded the depth of
the meter box in which the prototype was
constructed. As this component had to be
mounted with its tuning screw protruding

+9V

Rg R
39k 39k
N\
from
pin 7
ICg
Ce &

10n-F 47n:

1L
"

Ci2
47n

o

Fig. 5 Audio amplifier circuit.

through the panel for use as a frequency
vernier, special mounting provisions were
necessary. The solution was to cut a hole
in the top of the box large enough to clear
the coil terminals and mounting. As can
be seen in Fig. 1, an aluminium plate was
then cut to cover this hole (and that for
switch S,). The coil was mounted to this
plate and the plate connected to the
common negative terminal of the battery
to ground the coil tuning screw and
alleviate possible hand capacitance effects.
The dial markings for the vernier tuner
and note selection switch were placed on
the aluminium plate with a rub-on lettering
set, the end result being quite neat in
appearance. :

The total power consumption of the
prototype measured 72 milliwatts (8 mA
at 9 volts) at a moderately loud sound
level. As the audio amplifier operates Class
B, its power consumption is dependent on
its operating level.

Calibration

After wiring the unit, there is only one
adjustment to prepare it for use. The
master oscillator must be set on frequency.
If you have access to a frequency meter,
connect the loudspeaker of the tuning aid
temporarily to it. Set the note selector
switch S, on the note A and adjust the
frequency vernier control, L, for a fre-
quency of 440Hz. If you wish, a mechani-
cal stop may now be placed on this knob
to keep it from being rotated more than
one turn and the dial may be calibrated as
in the prototype. Fortuitously, one turn
of the vernier tuning knob will change
the frequency of the note A about + 5Hz,
a comfortable range which is quit¢ ample
for most situations.




Wireless World, July 1974

If you do not have a counter, probably
the simplest procedure is to audibly zero
beat the tuning aid against a freshly tuned
piano or electronic organ. Another durable,
portable and inexpensive standard is the
classical tuning fork. Some music stores
carry them and an A (440Hz) fork usually
costs only a few pounds. Once tuned, the
master oscillator will be found very stable,
but it is easy to recheck it against a fork
or other standard at any time. When the
tuning aid is correctly set for A it will
inherently be correct for all other notes too.
This is worth remembering. Suppose, for
example, that you encounter an organ or
other instrument tuned to the older (A=
435Hz) standard. There is no problem.
Simply match the tuning device A to the A
from the instrument to be tuned, then tune
the remaining notes.

Using the tuning aid is simple. Suppose
one wishes to tune an electronic organ.
First, if the organ has a tremolo stop,
vibrato stop or one of the popular rotating
loudspeaker devices such as the Leslie,
turn it off while tuning. All of these devices
produce a periodic undulation of the organ
sound which will hopelessly confuse the
process of listening for beats. Next, turn
on an eight-foot or four-foot stop of
moderate harmonic content such as a
Principal or Diapason on one of the organ
manual keyboards. Avoid using a stop of
very dull tone, such as a Flute, or very
highly coloured tone such as a Clarinet.
Extremes of timbre make the zero beating
process more difficult. Set the tuning aid
note selector to C and sound “Middle C”
on the organ. For easiest tuning, adjust the
volume control of the tuning aid to make
its apparent loudness about the same as that
of the organ note being tuned. Now,
successively tune each of the 12 notes of the
“Middle C” octave to the appropriate note
of the tuning aid. Take your time on each of
these 12 notes. They are to be the sub-
standard to which the rest of the organ will
be tuned. Listen for at least ten seconds to
each note after you think itisin tune. If you
do not hear any beats in this time interval,
you have tuned to an accuracy of about
0.1Hz. Obviously, the accuracy can be
improved by listening for a longer interval.

If your organ is .of the frequency
divider type, having only 12 tuning adjust-
ments, the job is done. If it is the individual
oscillator type, you must now tune the
remaining notes of the keyboard in octaves
to the middle octave which has just been
tuned. The tuning aid can be dispensed
with at this point. Beats between notes an
octave apart are quite easy to hear ona
Principal stop but often quiet difficult on a
Flute stop, hence the original choice of a
Principal. Once the Principal is completely
in tune over the whole keyboard, any other
stops perhaps derived from a different set of
tone generators may be tuned to it note for
note. One precaution is appropriate here.
If the organ has a celeste stop (Voix
Celestes, Flute Celeste) using a separate
rank of oscillators, leave it until last. It
should then be tuned note for note very
slightly sharp or flat to the already tuned
rank with which it is normally used. You
may have to experiment a bit to find out how
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Parts List

Capacitors:

C, 68pF. Mica, 10%

C, 680 pF. Mica, 10%

C, 0.0033 pF. Mylar, 10%

C, 0.015 pF. Mylar, 10%

Cs 100 pF. 15 volt, electrolytic
C, C,,. 0.047pF. Not critical

Cy, Cy 5 pF. 12 volt, electrolytic

Ci0, Cs 0.01 pF. Not critical

(o) 1 pF, 6 volt, electrolytic

Resistors:

R, 360kQ

R, 1kQ

R; 2.2kQ

R, 100kQ

R; 8.2kQ

Rs. R,  39kQ

R; volume control potentiometer,
10kQ, audio taper, with switch

Ry 220 ohm

R, 470kQ

R, 4.7kQ

12 1 ohm

All fixed resistors +W, 10%.

Transistors:

Tr, RCA SK 3124 or Motorola
2N4124

Tr, RCA SK 3114 or Motorola
2N4125

Coils

L, 0.15 to 1.0 millihenry.

T, transformer, primary 200
ohms c.t., secondary 3.2 or
8 ohms to match loudspeaker.

Switches:

S, part of volume control

S, 3 pole, 12 position, non shorting

Loudspeaker:

8 ohms, 2in or equivalent.

Box:
ITT die-cast box 0077B or equivalent,
about 7X 5 X 2in.

Battery:

9 volt

Integrated Circuits:

IC, RCA CD4023 triple 3-input
NAND gate

Ic, RCA CD4001 quad 2-input
NOR gate

IC; 5 RCA CD4017 decade counter/
divider

1Cs RCA amplifier kit KC-4003

(includes a p.c. board, trans-
former T, and associated
resistors and capacitors).

\— J

sharp or flat to tune it for the most pleasing
effect. It is impossible to give further

detailed instructions as different makes and

models of organs will have different require-
ments.

The same general principles will apply
in tuning other keyboard instruments
although the non-sustained nature of the
tone of the piano and harpsichord makes
the beats slightly more difficult to hear until
one has gained a little experience. Do not,
by the way, tackle a good piano without a
proper tuning wrench. Anything else may
seriously damage the tuning pins.
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Fig. 6 Interior of tuning aid.

In conclusion, the goal of this project
has been to design and construct a simple,
accurate and inexpensive tuning aid.
Though other features such as a crystal
frequency standard or additional dividers
for other octavely related notes might have
been included, their deliberate omission has
been in the interests of economy and
portability. Over a year’s experience in
using the device on a variety of pipe and
electronic organs as well as harpsichords
and pianos has amply proven the design
objectives.
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the Editor

Damping factor

Referring to Mr Walker’s letter on damp-
ing factor (May issue) it would appear
that even more confusion has been added
to the subject. The equation is very nice,
but I cant see a prospective amplifier
buyer going around with test equipment,
slide rule and a thermometer. The very
high damping factors quoted in manu-
facturers’ specifications are impressive
but academic in so far as the performance
of the system is concerned. When calculat-
ing the damping factor, as was rightly
pointed out, one assumes two components,
Z, , the speaker’s impedance, and R,,
the amplifier’s source resistance. (The re-
active component of a well-designed
amplifier is small compared to that of even
a moderately efficient speaker, especially
below resonance.) So with a speaker of
8 ohms impedance and an amplifier of
0.5 ohms, the rated damping factor is 16.
In reality, what the speaker “sees” is not
only the amplifier’s source resistance but
also the speaker leads’ resistance—not as
low as one would like to think sometimes
—the crossover’s resistance, and, not the
least important, the loudspeaker’s own
voice coil d.c. resistance. So the equation
should read:

ZVL‘
R:+va+RL+Rcr

Forgetting the crossover’s and speaker
leads’ resistance, a voice coil d.c. resistance
of typically 6 ohms will actually provide a
damping factor of 1.23. Doing a series of
similar calculations with various values of R
it can be seen that any improvement of the
rated damping factor over 15 provides
little if any difference to the actual damp-
ing factor. As for the voice coil’s d.c. re-
sistance changing significantly with “The
first four bars of Beethoven’s fifth played
at any reasonable level . . .’—any loud-
speaker which does that should be filed
under the Trade Descriptions Act.

So, assuming that the third paragraph in
the letter wasn’t meant to cover two
entirely different phenomena (back e.m f.?),
it means that unless a user intends to feed
a 2-ohm array of efficient speakers with
50 ft of bell wire, he is unlikely to hear any
difference whether the amplifier has a rated

damping factor of 15 or 115. It is only
when the amplifier’s source offers a rated
damping factor of significantly less than
this that he is likely to meet any problems,
which in the case of Mr Walker’s amplifier
I imagine is a highly pertinent point.

S.J. Court,

Dennington Acoustics,

London, N.W.6.

Mr Walker replies:

Confusion arises because the same ampli-
fier comes up with very different damping
factor ratings depending upon which
laboratory does the measurement, hence
my letter drawing attention to the ap-
propriate British Standard. The procedure
involves the measurement of two voltages
and is simple in the extreme. I also gave a
formula, shorn of inessentials, to show the
damping of simple loudspeaker system in
order to indicate that if a single figure for
damping factor is required the BSI method
is the most appropriate.

Damping factor is a property of the
amplifier (its regulation). It should not be
confused with loudspeaker damping since
the connection between the two is remote
and, in the case of many modern loud-
speakers with more than one degree of
freedom, the relationship can reverse—
an increase in damping factor actually
reducing the loudspeaker damping (the
rate at which the stored energy is dis-
sipated).

There is nothing particularly wrong with
a high damping factor and its name
certainly gives it a high emotional appeal.
Nevertheless, in drawing attention to the
method of measurement I thought it wise
to put it in proper perspective by the
perfectly sound statement that “The first
four bars of Beethoven’s fifth” played at
a reasonable level will warm up the speech
coil and change the loudspeaker damping
by an amount greater than any difference
in amplifier specifications. .

Take an 8Q loudspeaker, feed it with
3 and 4 watts for just three or four
seconds whilst monitoring the d.c. resis-
tance. It will grow around half an ohm
during the process. Now whether or not
this does any harm to the loudspeaker
damping, it quite clearly will have exactly
the same effect whether we consider the
4Q to be added to the speech coil resistance
or to the amplifier internal source resist-
ance. But if we consider the latter view-
point it would mean that an amplifier’s
super damping factor of 200 (say) has
been reduced to a measly 15, enough to
make many an audiophile turn off in
disgust.

Now I am reliably informed that high
quality monitor speakers in recording
studios on a pop programme frequently
reach such a temperature that the speech
coil resistance doubles. No prize for the
horrifying answer expressed as an equiv-
alent change in amplifier damping factor.

If the zealot next door will turn down
the volume a bit, it will spare his neighbours
and do wonders for his “damping factor”.
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Current flow controversy

As “Cathode Ray” has kindly offered
some further comment about current flow
(Letters, May) may I also add a few more?

I see no point now in entering into
argument about his explanation of what he
means by the “positive direction of current”
nor his example of the jargon used only
by British railwaymen, because I note
that in spite of his defence of “conventional
current” against, presumably, “unconven-
tional current” he nevertheless thinks that
“if we could start from scratch, we in
electronics would almost certainly vote for
the direction of electron flow”. Because a
handful of people started off one way, we
surely do not have to go on for ever fol-
lowing this convention if a better alternative
turns up.

Changes occur all the time in all fields
of learning. Certainly we are rarely able
to re-start anything from scratch, and if
changes could be made only under such
circumstances there would indeed be very
few changes made no matter how desirable.

Since my original letter was published
I have been pleasantly surprised to learn
how many teachers and books already
deal with electron flow as current and it
would seem to be only a matter of time for
the change-over to be complete. I think it
was Aristotle who said of the old some-
thing like “ . . . in all things they err on
extreme caution”.

Perhaps it is better in some cases to
make changes gradually, such as we are
doing in the change to decimals, so long
as the changes do eventually get made.

C. H. Banthorpe,
Northwood,
Middlesex.

Using pocket calculators

Regarding your leader in the May issue
on “Pocket numeracy”, may I please
comment? Calculator errors need not go
undetected. We can still re-check a wrong
entry via the keyboard. Repeating takes
little time. Errors in the machines—I have
not met any faults other than low battery
voltage in two years with experience of
several different models—are likely to be
so gross as to give ridiculous results. If
7X8 = 54 or 6X9 = 56 is in one’s
head as part of a calculation, an
immediate re-check is unlikely to elimi-
nate such an error, temporarily fixed in
one’s own short-term memory.

In electronics (as I suppose in most
numerate activities) calculations tend to
be crude, in “cut and try” development,
or precise. May I quote two typical recent
examples from personal experience?
(1) T wanted to increase the current
through a resistor of 1kQ by some 10%
so I chose 10kQ to put in parallel. This
is mental arithmetic. (If it had been to
correct a shunt on a calibrated meter,
I should have used a calculator for the
“right” answer and a close tolerance
resistor.) (2) I wanted a precise audio
frequency of 364.05SHz (what for is
another story). I did think of making a
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self-maintained tuning fork and grinding
an F or loading an F-sharp fork for it.
However, I have a box of odd assorted
quartz crystals with marked frequencies
mostly ranging from 1.8 to 10MHz. I
soon found that a crystal of nominal
frequency 2.096MHz could be divided by
10, 12, 12 and 4 to bring it close to my
goal. A judicious rub of the rock with
turpentine and carborundum on a pisce
of plate glass, a final slight pull with a
40pF series trimmer in the crystal
oscillator and four cheap SN74 series
(7490/92/92/part 93) gave me what I
wanted. I doubt whether I would have had
the patience to do the preliminary
arithmetic on 20 crystals without the
calculator. .

John Osborne,

Westminster School,

London, S.W.1.

Printed circuits the easy way

The letter from Mr Rowe (Sept. 1973)
contains many useful points but I find it
much easier when transferring the drawing
to the board to use a piece of Vero board
as a drilling jig. If the holes required are
marked on a suitable piece of 0.1in matrix
Vero board, which is then clamped to the
blank circuit board, the holes can bedrilled
easily and accurately. The copper can
then be cleaned and any burrs removed
before adding the lines and etching.
Drilling the holes before etching does
not appear detrimental to the finished
product in any way and the holes are
easier to see than centre pop marks, They
show clearly even when covered with the
resist if the board is laid on an illuminated
glass.
J. S. Worthington,
Wallasey,
Merseyside.

Soldering-iron leakage

Mr Adamson is, I am sure, living in a
world of his own, if he believes that a three-
core mains lead obviates the problem of
earth leakage currents (Letters, May).
The truth of the matter is that, deplorable
though it may seem, there are, and I
suspect always will be, those engaged in
electronics who, in order to facilitate
modifications to their breadboard circuits
whilst still operating, remove the earth
connection to allow their soldering iron to
assume the potential of the joint they are
soldering.

The second problem, which I believe is
the cause of Mr Sproxton’s worries
(Letters, March) is more likely to be caused
by static charges accumulating on any one
of a number of objects usually found in
the process of soldering. Static is most
likely to damage devices such as fe.ts,
particularly insulated gate devices, either in
discrete or integrated form. The objects
I refer to are the pliers, cutters, and non-
earthed soldering irons, which are usually
left lying on a plastic work top, the poly-

thene reels of solder, and most important,
the operator with his nylon shirt, rubber-
soled shoes, etc.

The professional electronics industry is
becoming aware of this problem, and is
taking steps to reduce the vulnerability of
insulated gate devices, and using con-
ductive rubber work tops and wrist straps
to bond the operator to his work.

As far as Mr Sproxton is concerned, he
should, in my opinion, advise those of his
customers purchasing sensitive devices to
work on a metal sheet such as cooking
foil, to which he should connect himself
and his tools by way of a suitable piece of
wire, the connection to his person being
made via a metallic watch strap or brace-
let. In the interest of safety, he should
ensure that any mains operated equipment
complies with the relevant British Standard
and that, where earthing is required, this
has not been disconnected.

Peter M. Clare,
PMC Consultants,
Basingstoke,
Hants.

Sound and light

Having been associated with the design
and manufacture of “sound-to-light” units
for some years, I was particularly in-
terested in the “Colour-sound system
design” by J. R. Penketh in the May
issue. Mr Penketh says that he is not
aware of any published work relating to
the relationship between pitch and colour.
While this subject is not easy to investi-
gate, I have come across some references
which may be of interest.

It would appear that the first publica-
tion on this subject was “Sound and
Colour” by J. D. McDonald, published in
1869. In 1883, F. J. Hughes wrote a book
entitled “Harmonics of Tones”, suggesting
a system of matching colours to notes,
and in 1884 D. D. Jameson wrote “Colour
Music”, which proposed additional
theories on sound-colour combinations.
Building upon these theories, Professor
Alexander Wallace, of Queen’s College in
London, began work on 4 note-to-colour
matching theory, using a mathematical
scheme for assigning colour to sounds.
His version of the theory states:—

“Taking the spectrum band as the basis of all
colours, there are two remarkable points of
resemblance between it and the musical octave.
The first of them is that the different colours
of the one, and the different notes of the
other, are both due to the various rates of
vibration, acting on the eye or the ear . ..

.. . If we measure the rate of vibration at the
first visible point at the red end of the spectrum,
we shall find it is approximately one half of
what it is at the extreme violet end. Now in
music, as we all know, this relationship is the

229°

same. If we take the first and last notes of the
octave, the latter has nearly double.the num-
ber of air vibrations and the first note of the
new octave has exactly double. This is the
case also with the spectrum band. So far as one
octave is concerned, the lowest red stands for
the first note of the octave and the highest
violet for the 12th or last note . ..”

By the late 1800s, using these basic ana-
logies. Rimington had conceived a com-
plete sound-to-colour scale (reproduced
here) which allowed him to translate musi-
cal scores into colour.

In 1925 Mary Hallock Greenewalt, a
“colour musician” of the time, decided to
challenge the, by now, classic theory of
Rimington. She maintained that no sound
finds an exact counterpart in any one
colour. She also noted that few musical
compaositions excited the same sensations
in every performer or listener. Her feel-
ing was that colours should not be tied
inflexibly to notes, but that each “colour
organist” should be free to interpret for
himself the colour composition of the
music which he was playing.

B. J. McNaughton,

Dabar Electronic Products,
Walsall,

Staffs.

A rather special
environmental plea

In an excellent review of the uses of and
pressures on the radio spectrum “No room
in the radio spectrum” (New Scientist
30 May, 1974, page 533), some brief ref-
erences were made to radio amateurs.
There is plenty of evidencethat amateurs are
regarded by commercial and, political in-
terests as uneconomic users of valuable
(though limited) bands. They produce
neither revenue nor propaganda.

Most of the population is aware of the
many pressures from government and
big business to reduce or exclude his right
as an individual to enjoy special parts of
environment. New Scientist has pointed
out examples such as military occupation
of beautiful country, mining in national
parks, offshore oil rigs near beautiful
coastlines, property development in green
belts around cities and so on.

The pressures on the radio amateur
are more subtle because his case is not
likely to be understood by the population
at large. Being a small scattered minority
unlikely to be able to produce effective
pressure groups and effective influence
to protect his interests at critical moments,
his position in the spectrum is tenuous
and vulnerable. Perhaps the only large
body of opinion which can appreciate
his case is the scientifically orientated part
of the community, broadly represented
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by your readership and that of New
Scientist.

Over the years following Marconi’s
demonstration that he could do the
scientifically impossible, enthusiastic ama-
teurs have been doing the same in parts
of the spectrum often allocated to them in
the first place as being of little commercial
value.

In practice the radio amateur is so in-
dividualistic as to defy classification be-
yond an interest in some form of radio.
He is both classless and ageless; numbered
among his ranks are schoolboys and Post
Office engineers, country parsons and
executives in the electronics industry.
However, we do tend to fall into two
main groups; communicators and experi-
menters. The communicator is the one
who is on the air whenever his wife and his
work will let him. He may natter across
the parish on top band shared with “fish
phone”. Or from under the high multi-
kilowatt power propaganda stations in the
East, operating illegally in the amateur
bands, he may winkle out another
amateur, both using morse code and inter-
nationally recognized amateur jargon, in
a remote Pacific island. Such communica-
tion is strictly non-commercial and, more
important, non-political. Not only do
radio amateurs bridge the generation gap
but we feel very much part of the “brother-
hood of nations”.

Then there is the experimenter, such as
myself. We use little time on the air, being
for ever rebuilding to try something new.
But we do need the equivalent of national
parks and uninhabited mountains in the
form of wavebands where we can roam as
the fancy takes us. From our ranks come
some of the most inventive and productive
electronic engineers, frequently contribut-
ing more to the welfare of their firm than
those who may have better paper qualifica-
tions. In the last world war the radio
amateurs’ know-how provided a nucleus of
reserve specialists whose invaluable contri-
bution to the war effort can hardly be
over-estimated, whether in MI5 or the
radar valve factory. God forbid the need
should arise again but in times of natural
disaster the radio amateur again and again
has, with inbuilt gift for improvisation,
provided communication from within the
disaster area when other forms of com-
munication have been completely dis-
rupted.

From the one-valve transmitter in the
boy’s bedroom to the Californian Kilo-
watter, we need our recreational space in the
electromagnetic spectrum.

G3HMO.

Calculator i.c.

I agree with Mr Coppin that a b.c.d. out-
put of the calculator chip recently adver-
tised for building in to “extended ability”
calculators would ease the design problem.
Although the full truth table (see below)
for the conversion to b.c.d. from 7-segment
code suggests a lot of gates. fortunately
the 7-segment code is highly redundant
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and there are some useful “accidents”
in the design of numbers. For example,
the absence of illumination of the “e”
segment occurs on numbers 1, 3, 4, 5, 7
and 9, allowing simple elimination of the 4
to give the “A” line of the b.c.d. code by
inversion.

The converter for my home-brewed
calculator built round the GIM C500 chip
uses four t.tl. i.cs (costing a total of 80p)
arranged as in the diagram. I have chosen
to indicate the minus symbol as the 11th
code. All gates are NANDs.

Truth table
Display 7-segmentinput* b.c.d. output
abcdefg DCBA

o] 1111110 0000
1 0110000 0001
2 1101101 0010
3 1111001 0011
4 0110011 0100
5 1011011 0101
6 1011111 0110
7 1110000 o111
8 1111111 1000
9 1111011 1001
— 0000001 1010
*|lluminated segment=1

D. N. Gregory,
Welwyn Garden City,
Herts.

‘A problem of measurement”

I was very interested to read in Thomas
Roddam’s article “A problem of measure-
ment” (May issue}) of his use of the
analogy of the Class D amplifier to show
that any number of harmonics can be
eliminated from a digital waveform similar
to his Fig. 2 since the Class D amplifier is
in fact forced to do this. Naturally the
waveform with its abrupt transitions must
contain copious high harmonics but these
are, of course, removed by the filter.

(In the Class D amplifier the load is
switched via filtering means, alternately to
the positive and negative supply lines, at
some tens of kHz. The filtered output is
made to conform to an audio input by
negative feedback to a discriminator, and
the result is a modulation of the comple-
mentary duty cycles of the two switching
output transistors. This secures a modula-

tion of the amplitude of the filtered
output. Its attraction’is the high efficiency
and the small output transistors that may
be used.) o

I have been using the same “Class D
transform” as it might be called, to think
about using sequential-access r.o.ms of,
say, 64 bits to give fancy digital wave-
forms which when filtered would be right
for electronic organ tones. The class D
business obliges by proving that this is
possible (though 60 bits would be better)
but this is not seen as an alternative to
filtering one single pulse per cycle, as the
latter gives good opportunities forharmon-
ics from 5th to 20th and on up. It is, how-
ever, an alternative to using digital-to-
analogue converters fed with sequential
data words, which is what computers do
when they play little tunes to entertain
visitors.
Bernard Jones,
London, W1.

Amateur radio book

Many readers of Wireless World are also
members of the Radio Society of Great
Britain, and will be familiar with the book
“World at Their Finger Tips”. This was
written by the late John Clarricoats and
covers the work of many of its members
from 1913 to 1963.

The RSGB have honoured me with the
task of writing a sequel to this book in
order to bring the society’s historical
records up to date. In order for me to
make a success of this and do the society
justice I must have information; therefore
I appeal to RSGB members who read this
journal to send me details of their radio
achievements during the past ten years.
I would like to have this information by
August 31, because there is a lot to do,
and I hope to have the work complete
within a couple of years.

Ron Ham,
Faraday,
Greyfriars,
Storrington,
Sussex.
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A digital clock and calendar

Part 1: A quartz crystal controlled digital clock combined with a
ten-millennium calendar, which formed a school project at Cranleigh
School, is described by the authors.

by J. F. K. Nosworthy, M.A., Grad.l.E.E. and N. J. Roffe

Ten years ago the construction of a digital
electronic clock as a school project would
have been considered impossible. The
multitude of discrete components, their
cost, and the consequent near-certainty
of frequent breakdowns in service, would
have ruled the project out of consideration.
Today, of course, digital integrated
circuits have completely reversed this.
Provided one has the mental agility to
cope with logic design, the digital approach
is in many ways much easier than the
analogue one, and in most fields results
indeed in a better end product. When
therefore we decided three years back to
commence work on an electronic clock,
one of the reasons for this choice of
project was that it would provide for the
boys and the teaching staff involved a
thorough practical introduction to modern
digital electronic practice and logic design.

With this criterion in mind, we decided
to carry the digital programme through to
the point of incorporating with the clock
a perpetual calendar since this would take
us, via a gentle introduction in the form

of digital dividers and counters, right
through to memory circuits and multi-
variable programming. To complete the
job, we also decided that the frequency
source for the unit should be a high-
accuracy crystal oscillator; that we
would incorporate a running monitor of
accuracy by comparing our frequency
with that of the BBC 200kHz trans-
mission; and that we would incorporate
such refinements as stand-by power
supply with automatic changeover,
electronically lockable controls, and a
“hold seconds” device which would give
us a partial stopwatch facility. The
programming, we decided, should be really
100% and contain all the fixed conditions
of which we had advance knowledge, so
that no routine adjustments or alterations
to the clock and calendar should be
necessary during its designed cycle. Thus,
not only are the number of days in each
month automatically adjusted, but a
further adjustment is made in each leap
year, and a further adjustment still in
each century leap year. We set the total

cycle of the clock at 10 millennia, since
this allowed us to display all four digits
of the year and also set the end of the
cycle to a point in time sufficiently
remote for us not to have to worry about
the adverse comments which would occur
on the day when it would finally read a
long row of noughts! (Dec 31, 9999 is, we
consider, a reasonable time ahead). The
total number of digits displayed by the
clock is therefore 15; comprising the
year (4 digits), the month (2 digits), the
day (2 digits), the hour (2 digits, 24-hour
basis), the minute (2 digits), the second (2

~ digits), and tenths of seconds (1 digit). The

displays are by Nixie tubes, the choice of
display methods being determined mainly
on grounds of capital cost. The complete
unit is made up of five rack-mounting
panels. The top panel houses the oscillator,
divider chain down to the 0.1-Hz point,
the BBC comparator and the setting-to-
time controls. There are two small indicators
which monitor the functioning of the
crystal oven. The next panel contains all
the display tubes (starting with years on
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the left, finishing with 1/10th sec. on the
right); a small le.d. indicator to the left
of the years shows leap years; the switch
above the seconds aperture is the “hold
seconds” control. This panel also houses
the remainder of -the divider chain, i.e.,
down to one pulse per millennium, plus
the drive units for the Nixies, plus the
calendar logic. The two remaining panels
are concerned with power supply, that for
the Nixies being the topmost and the
main power unit being the lower of the two.

The overall measurement of the
assembly is 36 X 24 X 12 in. Much of
this space is in fact wasted because the
layout had to be designed so that a
number of boys could work on each unit
simultaneously, which implies a larger
than necessary number of physical sub-
units each containing only a few com-
ponents. Actually an exception to this
principle had to be made for the more
complex units such as the calendar logic
board and the BBC comparator, which
could be allocated to relatively skilled
individuals.

Fig. 1 gives the (simplified) overall
block diagram. The main circuit-chain for
the clock unit is perfectly conventional,
starting with a 200kHz quartz crystal-
controlled oscillator and finishing with the
display of hours—these are displayed on
a 24-hour basis, the 24th hour registering
as 00 for the sake of simplicity in the
hours reset circuitry. The three seconds
displays are fed via storage elements so as
to provide the facility for “freezing” the
seconds and tenths count for spot-readings
(i.e., semi-stopwatch facility). We are not

describing the divider-chain circuitry in
this article since it has been done several
times before. However, the crystal oscillator
circuit and waveform shaper may be of
interest and is given in Fig. 2. The
production of a stable frequency and its
interfacing with t.t.l. does in fact present
a certain amount of difficulty. It will be
seen that the crystal is resonated in the
series-resonance mode, and whatever the
oscillator circuit adopted it is vital that the
mode of resonance should be firmly
delineated by the circuit conditions.
Certain commonly used crystal oscillator
circuits show indecision as to whether the
crystal shall resonate in the series mode
or the parallel one; and since the two
modes are almost invariably not synony-
mous (although they may be close),
hunting between the two can occur, giving
9ffectively frequency modulation of the
output at a sub-harmonic of the crystal
frequency.

Running parallel with the clock divider
chain are the circuit blocks providing
setting to time and adjustment facilities.
These are, in essence, simply bypasses for

“selected portions of the divider chain,

allowing various degrees of fast running,
also a “Stop” facility. The fastest setting
speed provided bypasses the oscillator
straight through to the calendar unit (i.e.,
days input), giving a multiplication of
17,280,000,000 and allowing the entire
ten-millennium loop to be run through
in 18.25 seconds (this is rather fun to play
with). Simple mechanical switches, at first
sight the obvious way to do the job,
cannot be used because it would be
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difficult to render them inoperative.
Instead, the bridging is achieved by logic
blocks. (See Fig. 3.) In each block, the
output follows either of the two inputs
according to the setting of S,, the fast-run
switch. All the fast-run switches are
locked out of operation simply by lifting
their common earth via S,, which is a
key-lock switch. S; gives the *“Stop”
facility, and this is also locked out by S,.
This circuit could in fact be simplified by
the use of AND-OR-INVERT gating, but
our method gives the advantage of using
components already required in quantity
for the rest of the clock.

Accuracy monitor. The circuit diagram
for this is given in Fig 4. The monitor is,
as has been said, a running comparison
of the clock oscillator frequency with that
of the BBC Droitwich 200kHz trans-
mission. So far as we are concerned, the
latter may be regarded as a frequency
standard, since it is maintained to within
two parts in 10" (representing a clock
accuracy of within 0.0006 seconds per
year). The monitoring method adopted is a
continuous display of the phase angle
between the two frequency sources; we are
not of course concerned with the angle
itself but with whether or not it changes,
and if so at what rate. The phase angle
is displayed on a centre-zero meter which
will therefore, as the wave trains move
relative to each other, beat from + ve f.s.d.
to 0 to —ve fs.d., corresponding to
relative phase angles of 0° to 90° to
180°. Simple arithmetic reveals that one
complete cycle of the meter movement
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indicates an accumulated time error of
1/200,000th sec. Our design accuracy is
1 part in 107, so that it is necessary that
the beat frequency shall be less than one
cycle per 42 seconds.

It is necessary to process the BBC
signal to a pure carrier wave, i.€., the a.m.
signal content must be removed. This is
done by means of a phase-locked loop,/C,
Fig. 4. Detailed explanations of p.l.1.
action can be obtained by reference to
manufacturers’ literature (Signetics do an
excellent publication), and was also
covered in outline in a previous Wireless

* World article'. The sensitivity of the
device is high, but its input impedance is

low; and since also it works best in the
balanced-input mode we found the front-
end circuitry to be necessary. Capacitor
C,; sets the nominal v.c.o. frequency of
the p.1.1. and has been quoted at varying
figures by different authorities for the same
frequency (200kHz in this case). The
manufacturers show a very small-scale
graph in their data sheet of C versus
frequency, which leaves the exact value
pretty vague. The answer appears to be
to adjust on test, as we did; so that the
value shown should perhaps not be taken
as authoritative. The output from the p.1.1.
contains a d.c. component (6V), accounting
for buffer capacitor C,;. The a.c. output
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is a square wave, of equal mark-space
ratio, locked precisely in frequency to the
incoming carrier, and of amplitude 0.6V
pk-pk. This amplitude is too small for
direct use, so two stages of amplification
follow, Tr, and Tr,; the latter being
driven between saturation and cut-off so
that a total swing of V. magnitude (15V
in this case) is obtained at the top end of
R,,. Between the p.l.1. output and this
amplifier, Tr; is inserted as a buffer and
impedance-converter. This was found to
be necessary in order to preserve the
squareness of the waveform, which is
essential for correct operation of the phase
angle comparator.
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Comparison of the relative phase angle
is carried out .by IC, and Tr,,, the two
inputs being fed in at points marked X
and Y on the diagram (note Tr,, buffer
for the other channel input). This part of
the circuit has been recently dealt with
in this journal?.

The output from IC, is fed to a centre-
zero meter M, via integrating network
R, Cy;, so that provided the relative drift
frequency is sufficiently low the meter will
give a direct reading of instantaneous
phase difference. The resistor R;, adjusts
for meter sensitivity (it also in fact
changes the integration time-constant, but
this is unimportant in this application).
Resistor R,, is provided to adjust for zero
offset voltage at the output of IC,, which
would otherwise appear as a constant

added to the reading on M,. It should be
noted that Tr;, must be a p-channel fe.t.,
since it is fed with a +ve-going signal.
The magnitude of this signal must be
such that it swings Tr,, fully between the
fully-conducting and the cut-off states;
this is why we have first of all amplified
the X signal to approximately full ¥V,
magnitude, to ensure full positive swing,
and then attenuated it by tapping down
on the R, R;, network in order to avoid
overloading of Tr,,. In our initial design
we did in fact allow for Ry, R;, to be
adjustable, but in the event such precision
proved to be unnecessary.

One rather interesting point which
emerges from analysing this comparator
circuit is its action on a square wave-
form for both channels. The circuit is
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usually analysed with a sine wave applied
to the controlled channel (Y) and a square
wave to the controlling channel (X). Under
these conditions, the d.c. output from IC,
is proportional to the cosine of the
relative phase angle (i.., to cos ¢). With
two square waves, however, the output is
proportional to ¢ direct, i.e., the meter
could be scaled linearly in degrees or
radians.

(To be continued)
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1.Cs for radio, audio and television

The Electronics Components and Mate-
rials division of Philips at Eindhoven re-
cently showed us a range of integrated
circuits for use in consumer applications.
The remarkable total of 26 new circuits
has been released—or will be towards
the end of the year—16 of them intended
for use in television receivers, 10 for radio
and audio equipment. In some cases, the
new ics replace first-generation types,
others offering the advantages of integra-
tion for circuit functions not previously
attacked.

The intention has been, in developing
these more comprehensive modules, to re-
duce the number of adjustments and peri-
pheral components a manufacturer has to
cope with, not simply to reduce the num-
ber of i.cs by larger-scale integration. For
example, a TV receiver using the new
circuits needs the adjustment of 10 con-
trols, in contrast with one using the older
units which required 20 adjustments.
Again, the receiver now needs 160 external
components against a previous minimum
of 320. All this has been brought about by
the ability to use a larger chip in the same
technology as before.

Television

Two new vision if. circuits, TDA2540
and 2541, for n-p-n and p-n-p tuners re-
spectively, are 3-stage, low-noise ampli-
fiers with a.g.c. on each stage (S:N — 56dB
at 40dB a.g.c.). Interference spikes are
clipped and inverted, giving a grey rather
than a peak white spot. Several combina-
tions of i.cs can be used in colour decoders
—a no-compromise set including the
TDA2500, the TDA2510 and TDA2520.
Contrast and Luminance control, chromi-
nance processing and demodulation are
carried out, the two colour reference
signals being obtained by digital means
from a crystal-controlled oscillator.

The TDA2650 vertical deflection chip,
working in Class B and capable of supply-
ing 4A p.p. with current feedback, con-
tains trigger-pulse shaper, oscillator,
S-correction and height adjustment. The

current is sufficient for monochrome and
small colour receivers; for larger colour
tubes, the i.c. supplies half the deflection
current, being assisted by a BD201 tran-
sistor. The switched-mode deflection circuit
TDA2600 dissipates less than half the
power of the TDA2650, and contains
sawtooth oscillator, switched-mode ampli-
fier and pre-amplifier subjected to current-
derived feedback for linearity and
temperature-insensitivity.

Three touch-control i.cs, the TDA2620,
2630 and 2631 provide selectionforupto 16
channels, indicating the selected pro-
gramme by gas-filled indicator, mute the
sound during selection and allow a chosen
programme to be always selected on
switch-on.

Other television ics include Syne.
processor units and a switched-mode
power supply drive. The TDA2570 sync.
module is unusual in that the frame sync.
is derived from the line frequency by a
digital 625 divider.

Sound reproduction
The TBA570 a.m./f.m. receiver includes
on the one chip, mixer, local oscillator,
i.f. amplifier, a.g.c. amplifier and detector
for:a.m., a 10.7MHz amplifier and limiter
for fm., a front-end bias stabilizer for
f.m. and most of the audio section. Exter-
nal circuitry is limited to the front ends,
i.f. filter, f.m. detector and audio output.
Most of the functions of a tape-recorder
are provided by the TDA1002 and 1003.
The former incorporates a preamplifier for
use as mic. input stage or playback pre-
amplifier, and a recording amplifier with
automatic level control, which operates
as a dynamic limiter. The TDA1003 pro-
vides for motor speed control, delivering a
voltage-stabilized motor drive, and, as the
speed control is only operative when a
pulse train produced by the spool
mechanism holds off the stop circuit, the
automatic stop function is built in. On the
same chip is a temperature-stabilized
voltage reference source with an a.g.c.
amplifier which controls the bias and

erase oscillator—also on the chip.

Several car radios and audio power
amplifiers are included in the new range
and some of the i.cs are specifically in-
tended for use in high-fidelity sound
systems. There are stereo decoders, a.m./
f.m. receiver chips, preamplifiers and
some very interesting d.c control circuits
for volume, balance, contour (loudness)
and tone controls. These, the TCA730
and TCA740 (tone) employ differential
amplifiers for remote control. The con-
trolling potentiometers can be mounted
where convenient, for the signal is not
required to leave the chip. Rumble and
scratch filtering is afforded by the use
of a tone control chip, the function needed
being selected by external components.
An additional benefit conferred by the
use of these chips is that single potentio-
meters control both channels.

Two modules have been produced for
use in electronic tuning systems. TCAS530
provides a stabilized tuning voltage, the
reference diode being on the chip, together
with a heater and thermostat. Afc. is
generated and is automatically discon-
nected during tuning. The same functions
are contained in TCA750 (external
reference diode needed) with the addition
of two extra voltage stabilizers to power
receiver stages and a stereo indicator.
A search tuning facility is provided.

An interference suppressor for f.m.
reception, the TDA1001 works by delay-
ing the audio signal in a low-pass filter and
amplifier, deriving a trigger pulse from it
to initiate a gating waveform at the onset
of an interference spike and interrupting
the delayed audio signal by means of the
gating pulse. The audio signal is kept con-
stant during this period, as is the 19kHz
pilot tone.

The new circuits are the result of co-
operation between development teams in
the Netherlands, Germany and the UK.,
and represent a considerable European
lead in the consumer application of inte-
grated circuitry.




Wireless World, July 1974

Quadraphonic quandary

Comments on surround-sound development

by B. J. Shelley

International Recording Studios, Rome

If we can succeed for a while in subduing
the recent quadraphonic-ambisonic-tetra-
phonic-pantophonic pantomime of word-
building, and should we succeed in
controlling our possibly premature matrixi-
dal tendencies, it might be possible to
produce some kind of clear over-all view
of the current philosophies, practices, and
possibilities, in a rather more methodical
and illuminating fashion. This might give
us a better idea about the present con-
sensus, if any, of technical opinion and
psychoacoustic knowledge concerning
augmented stereo systems.

One ought to be very appreciative of
every serious contribution which helps
to advance the recording art, and of every
theoretical discussion which can throw
useful light on a very confused situation.
Some of the more recent articles appear
to have originated with such intention,
but have in many instances caused greater
confusion.

What, for instance, is one to make of
the statement that two channels can only
carry two channels-worth of information,
followed a moment later by the assertion
that two channels can be encoded to carry
unambiguous  directional information,
not only round a circle but also over a
whole sphere?' Is the phrase “un-
ambiguous directional information” to
be interpreted as meaning signals which
the ears can use to obtain an adequate
directional impression in a prescribed
listening arrangement? How many loud-
speakers are required? Pressure radiators
or dipole? If the “information” is “en-
coded” does that mean that it has to be
“decoded” for playback? What role does
ear-summation play in such a system?
Does it satisfy the inherent requirement
for simultaneous spatial image distribution?
What prevents the adoption of such a
system where only two channels are postu-
lated for 360° of directional effect, or is
there some practical objection to this two
channels-worth? Does it fail, perhaps, to
hold to a reasonably benign limit the
effects of cue perversity? Or is the “un-
ambiguous directional information” merely
an academic device for describing a set of
relationships within a frame of reference
not quite relevant to the purposes of the
ears of a listener using a small number of
discrete loudspeaker sources? Is the “in-

formation” not accessible, or is it just
wrong?

Questions of this sort must arise in the
mind of any serious enquirer when critical
points of a subject are presented with such
evident, though possibly unintended,
semantic abuse.

Controversy in the evolution of various
technologies is no novelty and its use-
fulness is recognized in many cases. In
the present confused state of multi-
channel development it is difficult to avoid
the impression that controversy has
sprouted a disproportionately large growth
of loose and premature conclusions. Thus,
contrast the statement of Bauer? that 90°
of phase shift spreads the image over the
whole span of the loudspeakers, with that
of Cooper and Shiga® that there is no
stereo source spread when 90° of phase
shift are imposed. There is obviously
something amiss here.

““Contrast the statement of Bauer
that 90° of phase shift spreads the
image over the whole span of the
loudspeakers with that of Cooper
and Shiga that there is no stereo
source spread when 90° of phase
shift are imposed.”’

. Or again, contrast the position of
Bauer? when he declares that the efficacy
of a system or matrix is to be appraised by
asking how well it replicates the sound of
an original master tape, with that of Fell-
gett* who condemns as a fallacy the sup-
position that the objective is to imitate a
blended four-channel tape. Or the sugges-
tion of Fellgett* that the “overhead”
quality experienced by some listeners to
normal stereo may be the result of an in-
correct relation between pressure and par-
ticle velocity, with the work of Leakey’
who demonstrated by a mathematical
analysis that head movement can explain
the ofttimes apparent elevation of a stereo
image.

Faced with such apparently opposed
positions the quadraphonic quagmire
comes as no surprise.

1 do not propose to investigate the im-
portant details underlying the existing con-
troversy. But much can be learned by re-
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tracing one particularly important step in
the development of stereophony.

The very earliest proposals in stereo
were based on the extremely rational con-
cept of a system in which the “ears of
the auditor are effectively transferred to an
original sound scene” by means of a
double channel using a dummy head and
earphones. This theoretically ideal system,
with its then dazzling superiority. to
mono somehow gave birth to an almost
unconscious traditional idea and -subse-
quent misdescription of a stereo system

_as the transmission of an original sound

field. Whereas, of course, it is the trans-
mission of signals from a very limited
number of representative static points of
a sound field—two in the binaural case
about eight inches apart—but producing
for a listener with headphones a re-
markable stereophonic illusion.

It is this two-points-to-two-points that
constituted the “effective transfer” to the
original sound field. The subjective im-
pression may indeed be overwhelming
but there is no doubt that the listener’s
head has not been placed into a sound
field or that an original sound field has
been recreated. Physically, we have merely
presented him with the pressure variations
cofresponding to two selected points of a
complex original field.

All this may be well enough known and
understood, so that the point may seem
to be rather laboured. But the curious
deceptive habit of thinking in terms of the
transmission of a sound field was probably

“. .. we are still at the present time in
need of much more psychoacoustic
knowledge about multiple-source
listening and localization.*”

one of the main reasons for the continued
fallacious use of the dummy-head tech-
nique with loudspeakers, long after the
time that spaced loudspeakers came to be
used. The fallacy was noted and explained®
in 1931 but passed unnoticed for many
years.

The important step in development,
i.e. the use of spaced loudspeakers, re-
quired for its proper implementation that
the signals be generated in quite a new
way to fit the changed pattern of listening,
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where each loudspeaker contributes a
crossed-over signal to the ears. Some good
results were obtained on an empirical
basis*. Even better results were forth-
coming by noting experimental and
theoretical findings which demonstrated
the need to fill certain basic requirements,
such as the creation of appropriate inten-
sity differences in the two channels.

The “recreated sound field” now
becomes an array of virtual images. These
result from the interaction at the listener’s
ears of two signals so processed as to give
a composite interaural relationship ade-
quate for an illusion of spatial distribution.
We do not recreate for him an original
sound field. We give him suitable raw
materials and his ears and brain do the
rest. If this were not so we would not have
the problem of the whole thing moving
when the listener moves.

Thus, neglecting reflections, what is
physically present in the room is two dis-
tinct intersecting wave systems, one from
each loudspeaker; not an original sound
field. Similarly in the case of quadraphony,
and again neglecting room effects, what is
physically present is four intersecting
waves radiated by four separate loud-
speakers. There is just no purely physical
mechanism whereby these four wave
systems are made to combine or inter-
act so as to modify their fixed source posi-
tions. This can be done oily by the ears,
if the four signals have been suitably
tailored. And the operative word here is
suitably. It is in order to find out what is
suitable that we are compelled to study
those practical and scientific findings
which apply to the four-source listening
pattern.

“. .. It is no tragedy that the first
clarinet is 15° off true position . . .
Nevertheless it is not easy to escape
the conviction that proper direction-
ality is desirable at least as a design
objective in a standardized listening
pattern.’”

Any tendency to proceed on the basis of
creating or recreating a sound field,
divorced from considerations of the ear-
summation process, is merely a continu-
ance of the previously-noted fallacy. After
over a decade of schooling in two-channel
stereo techniques it is perplexing not to
find a wider awareness of this ideational
trap. Fanciful diagrams of a reproduced
sound field, of “rotational symmetry?”,
and so on, all need very cautious evalua-
tion. They may have definite validity if
clearly used as psychophysical models,
i.e. as subjective projections by an average
listener. But even when such representa-
tions are clearly so intended we are still
at the present time in need of much more
psychoacoustic knowledge about multiple-
source listening and localization.

*The remarkable fact that some kind of improve
ment or enhancement results for many people with
almost any kind of two-source listening is not
surprising. The optimization process may be regarded
as still unfinished.

The new four-source listening proposal
makes it necessary to extend the more
limited previous frontal localization
studies. For example, where previously
we were concerned with a listening angle
of about 60° we now have a new frontal
angle closer to 90° with the additional
two sources at the rear. Assuming that
empirical and/or theoretical laws for com-
puting localization are of practical use-
fulness in the design of such a system, it
seems obvious that the rules applicable
to the two-channel case may not be quite
suitable for this new and more complex
pattern. This may apply especially to the
stereophonic law of sines®, which was
in any case rather imprecise, as noted by
Leakey, notwithstanding its later adherents
and notwithstanding its continued wide-
spread use and the existence of improved
computational formulae®.

Of course, one can agree with Crow-
hurst” that it is no tragedy if the first clari-
net is 15° off true position as long as all
the instruments sound real and individual.
Nevertheless it is not easy to escape the
conviction that proper directionality is
desirable at least as a design objective in
a standardized listening pattern. The post-
transmission variables may be quite
numerous (exact speaker placement, room
quality, etc.), but this is no reason to pro-
duce a system whose characteristics might
turn out to be quite outside the normal
expected range of variations of this sort.

In spite of flagrant claims it is doubtful
if we are yet in a position to draw up a
relatively valid specification of signal re-
lationships for four-speaker listening with
separate channels. Gerzon’s assertion that
“the optimum characteristic is not known”
in regard to a particular tetraphonic
technique® could be equally well applied
to any quadraphonic system. The opti-
mum characteristic is still very much in

the melting pot, and its refinement therein

seems to have been slowed down by the
premature addition of an ingredient called
4-2-4 matrixing. The resulting alloy:
optimum characteristic plus 4-2-4 matrix,
might turn out to be quite an attractive
compromise; but I have the feeling that
the whole process would benefit greatly
from an independent refining of the first
and principal component.
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HF predictions
for July

For consistent day to day communica-
tion operating frequencies should lie
between FOT and LUF. Outside these
limits reliability decreases. For example
14MHz for South Africa will fade in
between 04 and 06 GMT, stay open until
08 GMT, come in again at 15 GMT and
fade out between 18 and 22 GMT.

Magnetically disturbed days are fore-
cast as June 26 to 30, July 7 to 18 and
22t0 27.
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Dolby f.m. transmission in the UK?

by Basil Lane \
Assistant Editor, Wireless World

The name Dolby has become almost a
household word amongst those hi-fi
enthusiasts and professionals who specialize
in cassette and, for that matter, reel-to-
reel tape recorders. This is because it has
now become a universally popular method
of reducing the noise contribution intro-
duced by the recording process. At the
domestic level, the less complex B System
has been applied with considerable
success in a wide variety of products.
However, it now seems possible that the
Dolby noise reduction system will become
an even more familiar term in the near
future.

In America, over the past year, many
f.m. broadcast stations have been examin-
ing the possibilities of using the B system
to reduce high-frequency distortion, im-
prove s/n ratio and produce an improvement
in the area of stereo coverage and a
reduction in the likelihood of interference.
Such has been the response by the
broadcast stations who have tried the
system, that recently the American Federal
Commission gave permission for Dolby B
transmissions to be made on a regular
basis and also, in conjunction with the
introduction of the noise reduction
processor, to reduce signal pre-emphasis
time constant to 25ps from 75ps.

This move has lent weight to a recent
request made by Gerry O’Reilly, Chief
Engineer of Capital Radio, to the IBA
for permission to experiment with the
Dolby B processed transmissions. Using
this system it is hoped that an improve-
ment in the quality of reception in its area
of London and the surrounding districts
will be obtained. At the moment, the IBA
is actively considering this proposal and is
having meetings with Dolby Laboratories.
It is to be hoped that this will produce a
rapid and favourable decision as, in the
opinion of this author, any experiment likely
to result in an improvement of broadcast
quality is worth carrying out. However,
it may be apposite to consider the
proposals in detail and further examine the
likely impact upon the listener as seen in
the light of the American experience. First,
however, a brief description of the
Dolby B process as applied to broadcasting.

Dolby B and f.m. broadcasting

Two papers have been published on this
topic, one of which! outlines the system
and the results of a full-time broadcast

experiment made in New York. Thesecond?
provides more comprehensive description
of the proposals, from which the following
has been drawn.

The B-type noise reduction system is
complementary, that is to say a com-
pressor is required at the transmitter and
an expandor at the receiver. Since, sub-
jectively, it has been shown that the
perception of noise is mostly confined to
the high frequencies, the B system is
designed to take advantage of this and
operates only on high frequencies. The
processor used for companding consists
of a main signal path and a side chain
containing a variable-bandwidth filter
which continually adjusts itself to accom-
modate changes in the amplitude and
frequency content of the incoming signal.

Although the B-type system has seen
its widest application in the sphere of the
cassette recorder, it was designed from
the outset with f.m. broadcast applica-
tions in mind and it is fortunate that the
noise problems are in many ways similar
to those of tape recording. Taking this
into account, it was also considered by
the designers to be a useful opportunity
to correct any minor faults. in the present
system of f.m. broadcasting which can be
eliminated as a result of the introduction
of the B-type noise reduction system.

One prominent problem with modern
f.m. transmissions lies in the value of pre-
emphasis applied. In America, the time
constant used at the moment is 75us and
here and in Europe a S5Ops standard is
applied. This results in 3dB boost points
at around 2kHz and 3kHz respectively
and a final boost at 10kHz of about 14dB
and 10dB respectively. In recent years,
with an improvement in the bandwidth of
microphones and line transmission systems
and, above all, the development of modern
styles of music with greater high-frequency
energy content, this has been a cause of
some embarrassment to the transmitter
engineer. The possibilities of over-
modulating the transmitter at these
frequencies has increased so much that
now it has become recognized practice to
accept the unpleasant requirement for a
signal limiter before the transmitter.

Dolby claims that the introduction of
the B-type system makes a unique oppor-
tunity to correct for this problem by
reducing the time constant and to correct
the subjective effect that such a reduction

in time constant produces, by taking
advantage of the happy coincidence that
the subjective effect of B-type com-
pression is the opposite to reduction in
time constant. In this way, the com-
bination of the two can produce a
reduction of high-frequency distortion by
eliminating the need for limiting, and a
reduction of noise received by using the
B-type processor.

A principal factor which brought the
original problems to light was the intro-
duction of the present stereo transmission
system which results in a poorer received
signal-to-noise ratio than the monophonic
transmission. The actual values are 23dB
for 75pus and 21.5dB for 5Ops. Using the
reduced time constant proposal and
adding the B-type compressor makes it
possible for broadcasters to increase
modulation levels and thus improve the
stereo coverage in areas of poor signal
strength. The remaining factor to be
considered is the problem of receiver
compatibility, since this has been one of
the principal factors which has prevented a
change of time constant in the past.

Compatibility

The subjective effect of a B-type trans-
mission is to provide a signal which is
bright, with the high frequencies being
boosted by up to 10dB. However, the
reduction in the time constant of pre-
emphasis nicely compensates for this and
Dolby claims that the final effect upon an
unmodified receiver is a very satis-
factory compatibility, with no improvement
in signal-to-noise ratio.

Naturally, there are, as yet, few
receivers available which incorporate the
B-type noise reduction processors and to
cope with this Dolby recommend the
addition of the so-called B-type adaptor
at the output from the decoder or tuner
together with the addition of a simple
compensator to reduce the receiver time
constant to 25ps. A circuit recom-
mended for such a purpose by Dolby is
reproduced in Fig. 1 together with a graph
of its effect in Fig. 2.

Since it seems likely that experimental
transmissions of the B-type processed
form are likely to start fairly soon, it may
be worth considering purchasing and
making these units up, should any reader
wish to listen in and obtain the full
advantage of the improvements. How-
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Fig. 1 Time constant compensator for
use with non-Dolby tuners and receivers
and tape recorders.
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ever, please note that announcements
about the commencement of any such
experiments will be made on Capital before
the event and readers should be patient if
these seem to be some time coming.
Further developments and a questionnaire
will be published in a future issue of
Wireless World to enable readers to report
on the standard of reception to the Chief
Engineer at Capital and a report will also
follow in the journal.

Experimental results

Experiments have been made at several
levels to evaluate the results of these
proposals, the first of these being labora-
tory experiments made by Dolby Labora-
tories of London. These involved the
use of a Radiometer SMG1 Multiplex
generator connected through calibrated
attenuators to two tuners. These were the
Sony ST-500FW and the Radford FMT?2
MPX. With the signal calibrated in terms
of that produced by a dipole in a field
of given strength, the wideband signal-
to-noise ratio of each of the tuners was
plotted for given signal strengths and with
mono and stereo transmissions. An
additional measurement was also made
using the DIN weighting characteristic.
All measurements were made using the
50ps characteristic and the results are
reproduced in Fig. 3. In both instances
the tuners required a signal strength of
about 1mV/m to produce the signal-to-
noise ratio of 60dB and, in addition, the
increase in noise predicted theoretically
for a stereo signal is confirmed by the
measurements. The weighting characteristic
used for the DIN measurement demon-
strates that the main effect is an increase
in high-frequency noise when switching
from mono to stereo.

Further experiments showed that when
B-type encoding was employed, the signal
strengths required to produce an equal
signal-to-noise ratio to the non-encoded
signal dropped by about 9dB for the Sony
tuner. It was also reported that listening
tests under conditions of 40dB or better
signal-to-noise ratio confirmed that a drop
in signal strength of up to 10dB was
adequately compensated for by the
introduction of B-type processing and the
time constant change.

Subsequent to these experiments,
demonstrations were carried out by
WFMT -broadcast station in Chicago in
which listeners were invited to report on
the standard perceived by them of both
processed and non-processed signals.
Some had been properly equipped with
Dolby receivers, others had made modifi-
cations of their own and added Dolby
adaptors. The resuits were broken down
into several categories and of those who
were properly equipped, 85% reported an
improvement in signal-to-noise ratio. In
the non-equipped sector, receivers were
subdivided into hi-fi and low-fi. In the
former case, 80% preferred the encoded
transmission and 12% indicated no
particular preference, whilst in the low-fi
bracket, 60% showed a preference for
the encoded signal and 25% were “don’t
know™.
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Subsequent to these experiments, several -
American stations have commenced full-
time broadcasting of Dolby processed
signals and such is the mark of their
success that the FCC have given
approval for the use of the combination
of Dolby processed transmissions using
the 25ps characteristic.

Calibration

Since the B-type process is complementary
and involves the use of both compressor
and expandor and it does not rely upon
pilot tones to provide a reference for the
correct restoration of the received signal,
it is of great importance to ensure that the
complete system, from compressor to
expandor, is properly aligned.

This alignment can be achieved
through the use of a reference tone
which, in the case of the f.m. system,
corresponds to a modulation level of 50%,
or a deviation of +37.5kHz. Normally
the decoders incorporated at the time of
manufacture can be adjusted to the
correct calibration during the production
process, but in the case of the add-on
units, a tone will have to be broadcast at
intervals to permit the correct threshold
to be set. )

As far as the transmitting end is
concerned, no alterations are required
apart from incorporating the compandor
since it has built-in adjustment for the
pre-emphasis.

For those who have a Dolby equipped
tape recorder or cassette recorder, it is
possible, with the use of the compensator,
to record the Dolby transmissions direct
without the use of the processor and then
to subsequently decode the signal using
the tape recorder’s own processor. The
broadcast calibration tones should be used
to set up the tape recorder in the usual
way as outlined in the user manual.

Conclusion

This, then, represents the state at the
present moment; Capital feel confident
that the use of this system will bring
advantages to their listeners and have
asked for the co-operation of Wireless
World readers in checking on quality.
It is hoped that the IBA will arrive at a
favourable decision for the early experi-
ments and should these take place in the
near future, a questionnaire will appear in
this journal to enable readers to take part
in what could be a significant development
in UK broadcasting.
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Circuit

Foldback in current-limited
supply

A simple and useful addition to the current-
limiting supply of A. E. T. Nye (WW
June 1973, page 285) is a diode which will
provide current foldback with overload
conditions.

The diode D; is added between the
zener point and the load. This normally
has a small reverse voltage across it, and
does not affect the operation of the circuit
until current limiting occurs (see Nye for
mechanism) and the load voltage starts to
drop. It will then become conducting, di-
verting current from the zener diode, re-
ducing the zener point voltage and hence
the load voltage further. At high output
current settings (output current limit is set
by R: high means currents above the
maximum for 7r,) a current foldback

action occurs. As the load resistance is
reduced below that which produces limit-
ing the output current decreases progres-
sively until at short circuit the output
current is only that flowing through the
zener bias resistor and D;. At low
current settings, the output is immediately
bootstrapped down to the zener resistor
current, but will bootstrap itself up again
with.a small increase in load resistance.
Foldback limiting characteristics are
of course preferable to crowbar or fuse pro-
tection because the circuit is self-starting as

soon as the overload is removed. They are
also usually preferable to current-limiting
characteristics as they produce shutdown
of both the power supply and any driven
circuit, avoiding the worst case of heat
dissipation on short-circuit.

P. C. Bury,

Victorian College of Pharmacy,

Parkville, Australia.

Improved a.f.c. for f.m. tuners

A simple d.c. amplifier can be added to the
a.fc. circuit of virtually any f.m. tuner,
and, for all practical purposes, will elimin-

low, and where conversion to varicap
tuning has introduced several potential
sources of drift. The additional compo-
nents cost less than 50p, and can be
mounted on a piece of 1 + 1-in fibre-

ate tuning errors over the entire lock-in glass p.c.b.
range of the existing circuit. This has J. S. Wilson,
proved particularly useful with the Nelson- Amersham,
Jones tuner, where the loop gain is rather Bucks.
™
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Active sum and difference
circuit

The first circuit below shows a simple,
economical and effective method for
summing and differencing two signals
and is$ particularly effective in stereo and
quadraphonic applications. When R, =R,
=R;=R , the upper output is —A+B)
and the lower output is —3(4 — B). Using
the values shown in Fig. 2, with V=15V
and I=2mA, input signals up to 1.4 volts

r.m.s. may be applied. Transistors may be
BC109 or similar. Slight adjustment to
R, may be made to obtain exact null for
equal antiphase inputs. By using other
values for the resistors in the collector and
emitter leads different weighting factors
can be easily obtained. An A output is also
available at the lower emitter, and a B
output at the upper emitter, both at fairly
low impedance and with low crosstalk.
NB: Bottom of the 68-kQ resistor should
be earthed.

B. J. Shelley, .

Rome.

Phase¢-locked loop teleprinter unit. K. S.
Beddoe, whose circuit was published in the
December issue page 605, tells us the fol-
lowing components should be added to the
MC1310P integrated circuit:

250nF capacitor between pins 8 & 9

50nF capacitor between pins 3 & 11

5.1kQ resistor from pin 4 to the + 12V rail
5.1kQ resistor from pin 5 to the +12V
rail.
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Wide-range ““joystick’ control
Joystick control potentiometers are finding
new applications, but some of these are
hindered by the necessity of obtaining or
modifying potentiometers to work with the
relatively small 60° or so movement given
by a joystick lever. Normally, standard
potentiometers are modified by the inclu-
sion of a tapping at the 60° point (approxi-
mately) or by special manufacture of
potentiometers for specific applications.
This is not only expensive but can also
create problems if replacement potentio-
meters are required at short notice.

The circuit shown is versatile, inex-
pensive (certainly compared to obtaining
special potentiometers), and due to the
negative feedback of the two-stage ampli-
fier, can give significant saving in current
drain for a given output impedance. Addi-
tional power supplies are unnecessary.
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>
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0
> 2N4286
10? 33k
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I
t sV
1
| ' gain '
| | i
S -
!
. 1 1
—135 | [
! +135

The two-stage feedback amplifier com-
pares the output with the voltage at the

wiper of the control potentiometer. The"

preset control allows the gain of the
amplifier to be set to any required value,
and thus match any given mechanical
movement of a standard potentiometer
to the output voltage swing required. In
practice, this matching is achieved much
more easily than by exact mechanical
matching of the angle of travel of a special
potentiometer to a particular joystick unit.
It has the further advantage that as the
control potentiometer is always operated
well away from its terminations; there is
no “jump-on” non-linearity.

I. R. Francis,

Flight Link Control Ltd,

Hounslow.

APRS 1975

Seventy-two exhibitors displayed the latest
equipment in the field of professional sound
recording at the Connaught Rooms,
Kingsway, London, on June 21 and 22.
About 2,000 visitors including 122 repre-
sentatives from overseas attended the 7th
annual exhibition. Many developments in
equipment and techniques have taken place
over recent years in the industry (see
“Professional Sound Recording” June issue,
p.211) and this was reflected in the high
quality and wide range of facilities offered
by the equipment on display.

Items of interest included a multichannel
peak programme meter utilizing a colour
TV tube. The meter can indicate the levels
of up to 28 channels in groups of four by
vertical bars of changing length. In the
overload condition the colour of the dis-
played bars changes to red and, in order
to identify particular channels, the colour
of these bars may be changed remotely
from the monitor desk. The scale is elec-
tronically generated, while the video signal
is based on the 625-line TV standard. The
RGB output enables a standard colour TV
monitor to be used. Cost for 16-track plus
four master channel displays is around
£1,700 and the unit type 377-100 is
manufactured by . NTP  Electronik,
Copenhagen.

The MSR series 2000 disc-cutting lathe
system is the result of several years’
development and has been designed to cut
monophonic and stereophonic masters and
direct replay acetates to exacting require-
ments. A range of four turntable speeds
has been arranged to facilitate half-speed
cutting of quadraphonic masters. The 16in
diameter turntable weighs 40lb and is
driven direct by a servo controlled d.c.
motor without the need for belts, idler
wheels, flexible gears, etc. An opto-
electronic device mounted on a motor shaft
generates pulses relative to the turntable
speed; these pulses are compared with a
reference pulse train derived from a crystal
controlled clock and any error is fed back
for correction to the motor driving the turn-
table. The shaft of the motor and the turn-
table conveys a vacuum to retain the
recording blank and also serves to collect
swarf from a point directly behind the cut-
ting stylus. A method of “varigroove/
varidepth” control enables optimum use to
be made of the available record surface.
This requires three programme inputs from
the tape replay machine, namely left and
right advance head channels and the left
programme channel. These signals are
analyzed for programme level and fre-
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quency spectrum, and equalized to the
RIAA recording characteristic, thus mak-
ing space available on disc for the stylus
excursions due to programme modulation.
Control information applied to the above
signals is used to compute both the vertical
and lateral mode of operation.

The Millbank Electronics group were
exhibiting a new input module for studio
mixers, designed for incorporation into
recording desks for replacement or new
installations. Circuitry is mounted on a
small p.c. board which can be plugged into
separate controls. It is expected that in its
final form the facilities offered will be mic
(low Z balanced and line) inputs, Lf., m.f.,
and h.f. equalization, echo send and pan
control. Another new Millbank product
on display was an announcement machine,
designed for use in broadcast stations to
announce forthcoming events, jingles, etc.,
at the press of a button. The unit auto-
matically fades out programme material,
which can be in mono or stereo.

The Studio 8 series of professional
recording machines shown by Ferrograph
are now of adaptable construction and
were on view in transportable and console
arrangements. Trolley and rack-mounting
versions will be produced later.

An interesting cartridge, designed specifi-
cally for broadcast and studio applications
where a closely controlled frequency
response and a robust stylus assembly for
back-cueing are required, is the model
SC35C available from Shure. The blue-
coloured stylus grip has a cut-away for
improved visibility of the irradiant orange-
coloured stylus tip for accurate position-
ing when cueing. A “heavy duty” shield
minimizes stray electromagnetic hum pick-
up.
A new standard level studio tape is now
available from Pyral (UK). This is a ferric
oxide polyester based tape, CJ86, available
in 4, 4, 1 and 2in widths. The main
specifications for this tape are: coating
11um: backing 35um; intrinsic coercivity
25 X 10 A/m; remanent induction
0.092Wb/m? ; output level for 3% distor-
tion + 11dB; s/n ratio 58dB, s/print-
through ratio 62dB; stability at 10kHz is
+ 0.01 dB (this is an improvement over
the previous specification due to coating
on a new type of machine), reference level
is 320nWb/m. A standard 1-in sample at
38 cm/sec will give an output of + 2dB
at 1kHz, + 2dB at 10kHz and + 3dB at
15kHz.

The show was organized by the Associ-
ation of Professional Recording Studios.
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Whatever your application, whatever your budget,
there is a technically advanced Hewlett-Packard
instrument to meet your specification.

Hewlett-Packard offers
total capability |
In RF sighal generators

0.01-1300 MHz

Model 8660B 0.01 - 1300 MHz

Model 8640A
450kHz-550 MHz
(to 1100 MHz)

v Model 8640B
450kHz-550 MHz
(to 1100 MHz)

Model 8654A
10-520 MHz

The Hewlett-Packard range of RF Signal Generators provides
you with a state-of-the-art instrument for almost every application
and every budget.

It begins with the compact Model 8654 A, ideal for use in field
service conditions or as an economical instrument in lab and
production applications.

Then comes the high performance Model 8640 in two
versions, the “A” with dial readout and the “B” with 6-digit counter
readout and phase-lock, both suitable for the stringent full-
performance testing of virtually any type of HF, VHF and UHF
receiver.

And finally, the plug-in Model 8660 system, combining the
precision, stability and programmability of a synthesizer with the
modulation and output control features of a signal generator. Also
available in two versions, the “A” for systems applications and the
“B” with its calculator derived keyboard for bench use, the 8660
is ideally suited for testing modern communications systems and
for use in automatic test applications.

Outstanding spectral purity and noise performance are just
two of the features of the Hewlett-Packard family of signal
generators. There is a lot more that would interest you.

You ought to get the details.
Just write to Hewlett-Packard Ltd, 224 Bath Road, Slough,
Berks. SL14DS.

il

HEWLETT (hp: PACKARD

1!'

Sales, service and supportin 172 centres in 65 countries.
WW-—072 FOR FURTHER DETAILS
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The Sinclair Scientific.
Logs, trig and

arithmetic.

All at the touch of

a button.

Forget four-figure tables.
Forget slide rules. At last there’s
a pocket calculator which gives
you log and trig functions
instantly —and carries on to
complete the calculations
which use them — at a price that
makes sense.

Because the new Sinclair
Scientific costs a mere £49
(plus VAT).

Here’s what you cando

With the functions available on the
Scientific keyboard, you can handle
directly

log,,, antilog,,,

sin and arcsin,

cos and arccos,

tan and arctan,

automatic squaring,

automatic doubling,

x¥ (including square and
other roots),

plus, of course, addition,
subtraction, multiplication, division,
and any calculations based on them.

In fact, virtually all complex
scientific or mathematical
calculations can be
handled with ease.

Here's what you get

A full12-function machine
The keyboardisas simpte as a
normal arithmetic calculator’s.
(‘Upper and lower case’ operation
means the basic arithmetic keys
each have two extra functions.)

7-digit scientific notation
Display shows 5-digit mantissa,
2-digit exponent, both signable.

200-decade range
10-%9t010+99

Reverse Polish logic
Post-fixed operators allow chain
calculations of unlimited length.

25-hour battery life

The Scientific gives about 25 hours
continuous use from 4 AAA
manganese alkaline batteries (e.g.
MN2400). Complete independence
from external power.

Genuinely pocketable format
lllustration shows calculator life
size (43" x2" x+"). Weight 4 oz.
Attractively styled in grey, blue and
white.

Comprehensive guarantee



Wireless World, July 1974

And all foraround £49. s

Here’'s how to find outmore Orsimply ask for the literature. The examples. Ask for a copy at your

Toe Sl S semiie et (e Scientific is fully described in & nearest stockist, use the reader reply

. g L . comprehensive, full-colour service, or ¢lip the coupon below.
abLljci)lrt]?n|tIQE;?ansig::z;laslzrzlggslésililgé?gtlgés brochure, with plenty of real -life Reading the brochure is the next
circuit, which we designed, and — Sgﬁtrt#;r;% to holding a Scientific in

which is exclusive to us. No other
machine offers it.

You'll find the Scientific at all the
dealers listed. See it, handle it, skim
the instructions — find out for
yourself how powerful itis, and how
convenient to use.

B6629-01

Sinclair Radionics Ltd,
London Road, St lves,
Huntingdonshire, PE17 4H.J).

Reg. no: 699483 England. VAT reg. no: 213 8170 88.

If you've any difficulty, send us a
cheque direct. We'll be

happy to send you a Scientific in
return —calculator, carrying
case, instructions, batteries,
everything. Allon a full
10-day money-back

) trad 57.29:58": |
SincClair o 2305 1 'l—

F = I e 2-71828 : n

E Scientific " 314159 | EI : EI

i |

undertaking, of course .
To: Sinclair Radionics Ltd, I
London Road, St lves, Hunts.,
PE17 4HJ. I

I Please send me full illustrated details
of the Sinclair Scientific calculator.
¥ antilog I
4 tan

I Name

¥ arctan
s Address

Ww/7/74

Please print

Sinclair Scientific available from:

Ryman, Dixons, Underwoods, Henry's

Radio, Lasky's, Wallace Heaton, larger
branches of Boots and Currys ; Harrods

and Selfridges ; department stores;

leading office equipment, electrical and
photographic suppliers ; and other good

stores everywhere. Educational distributors:
British Thornton, Philip Harris.

WW—073 FOR FURTHER DETAILS
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What you see isr what you get.

The extraordinary Shure SM7 professional microphone features something
you’ve never seen before: a built-in Visual Indication Response Tailoring
System that offers you four different'frequency response curves—and shows
you the curve you've selected with a graphic readout (see above) at the back
of the microphone! Choose: 1. flat response; 2. bass roll-off; 3. presence
boost; 4. combination of roll-off and presence. And there’s more: the SM7
delivers exceptional noise isolation with a revolutionary pneumatic suspen-
sionmount... an ultra-wide, ultra-smooth frequency response . .. an integral
“pop” and wind filter . . . and a cardioid pickup pattern that looks “‘text-book
perfect.” The Shure SM7 Studio Microphone was extensively field-tested in
recording studios and broadcasting stations! Write:

Shure Electronics Limited

h ®
Eccleston Road, Maidstone ME15 6AU g.! —qme
Telephone: Maidstone (0622) 59881 Y |

WW—074 FOR FURTHER DETAILS
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Electronic telephone exchanges

Conclusion: computer-controlled systems

by M. T. Hills

Department of Electrical Engineering Science, University of Essex

The previous article explained the require-
ments of a telephone exchange designed
to work with the existing network. It also
explained the role of electronic techniques,
which was primarily in the control rather
than the actual switch. This article deals
exclusively with the application of com-
puters to the control of telephone
exchanges. This type of system is fre-

quently referred to as stored programme -

control (s.p.c.), In general the computers
used are specially designed for the purpose
in order to meet the very stringent system
reliability requirements and the switches
they control are still electro-mechanical as
explained in the earlier article.

The major advantage accruing from the
use of s.p.c. is that of flexibility. Since a
telephone exchange has a life of 2040
years then many changes are necessary as
the system evolves. If the system is con-
trolled by a computer, it is a simpler
process to modify the programme than
to institute wiring changes and the design
and construction of additional relay sets.
A further advantage is the possibility of
providing remote supervision and main-
tenance of an exchange via a data link.

A computer-controlled exchange can,
in addition, provide a range of new
facilities for the actual subscriber, some
of which are described later. However,
there is little that an s.p.c. system can
provide that cannot also be provided by
other modern exchanges but usually with
less convenience.

From the manufacturers’ viewpoint, the
advantage of s.p.c. is that hardware can
be provided to cater for a wide variety of
practical needs and it is possible to produce
a family of systems by means of standard
processors which interface the appropriate
memory and switching equipment.

Principle of s.p.c. system
The first major system based on this
principle was the No. 1 ESS designed by
Bell Telephone in the USA and put into
service in 1965. The general diagram of
this system is shown in Fig. 13. The
switching network itself consists of
“ferreeds” (Fig. 14) which are a modifica-
tion of a reed relay using magnetic latch-
ing rather than an electrical latching.

The complete system is under the
control of a central processor which com-
municates with the switching network by

241

(Fig. 14 A “ferreed”’—a magnetically
latching reed relay.

Fig. 13 Block diagram of No. 1 ESS
stored programme control exchange.
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means of a scanner to sense the state of
subscribers’ lines and relays, and a dis-
tributor which operates relays on instruc-
tions from the processor. Within the
processor there is a real-time clock which
interrupts the normal operation of the
processor every 10ms and forces it to start
a scan programme. The processor then
issues a series of instructions which
sequentially interrogate the line conditions
of all subscribers. The line condition is
detected by means of a device called a
ferrod; this is a saturable transformer
whose windings are in series with the sub-
scriber’s line. To interrogate the line a
pulse is applied to one winding, and if
there is no line current the device acts as
a normal transformer and the pulse may
be detected at a sense winding. When there
is line current flowing, the device saturates
and no output is obtained.

On each 10ms interruption a proportion
of the lines are scanned, so that each line
is scanned at least once every 200ms.
Within the computer memory is stored the
result of the previous scan and this is
compared with the current result to deter-
mine whether any change has occurred.
If a change has occurred then the address
of the line, together with the change, is
placed on a list within the computer
member for further processing.

When the processor discovers that a
subscriber’s line has gone from open to
closed circuit, it is necessary to connect
that subscriber to a register to receive
the routing information. The scan pro-
gramme would have placed the address of
the calling subscriber in a list associated
with the set-up programme. This set-up
programme is initiated at regular intervals
and first checks whether the calling sub-
scriber has any special facilities, such as
tone signalling. The programme must now
find a suitable free register, a path between
the calling subscriber and that register and
then operate the switch to set up that path.

In order to find the free register and
suitable path, the processor maintains a
map in its memory of the state of the
network. Within the store there is one bit

The Plessey System 250 multi-processor.

for each register and each link. If the
register or link is busy then that bit is set
to “1”. A simple check of the appropriate
bits will find the free items needed.
Instructions are then issued to the dis-
tributor to operate the relevant relays and
the appropriate bits within the map are
set to “1”. When call clear down is
detected the processor must instruct the
distributor to release the relevant relays
and clear the appropriate bits within the
map.

Once the subscriber is connected to the
register he will receive dial tone. If the
subscriber has dial pulse signalling the
computer can determine the dialled code
if it samples the line condition every 10ms.
A simple programme counts the number of
make and break pulses to interpret the
digits.

When enough digits have been received
the programme can determine their mean-
ing which will usually be to a subscriber
within the same exchange or to an out-
going trunk line to a particular route. By
use of the map in its memory the computer
can find the free path and set it up.

It is at this stage that the power of an
s.p.c. system may be felt since quite com-
plicated programmes may be used to
interpret the dialled digits into actions.
Some of the functions that may be per-
formed are described later.

Processor organization
The processor is a specially designed
system and has three separate memories.

1 Programme. This containg dll the
sequences of instructions needed to
operate the exchange and provide all the
diagnostic aids needed. In the original No.
1 ESS this consisted of a mechanically
alterable read-only store. A more recent
development of the No. 1 ESS uses an
electrically alterable read-only store. '

2 Data store. This contains the transient
information pertaining to a particular call.
In effect it provides the register function.
It uses a form of magnetic core store.

3 Translator store. In any particular
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telephone exchange there is a large
amount of fixed data which gives infor-
mation about the directory number and
facilities of individual subscribers, the
route translations corresponding to the
dialled codes, etc. Since the system is
designed to have the same programme in
all exchanges, the translation data also
includes the parameters giving the size and
configuration of the particular exchange.
In the original design this, too, was a
mechanically alterable read-only store and
this, too, is converted to an electrically
alterable read-only store in the recent
developments.

One of the main design problems of a
computer-controlled system is that of
reliability. A single fault in the processor
could make the complete exchange in-
operative.  Existing electromechanical
systems have a very high system reliability
and the probability of an electromechanical
system going off the air for more than a
few seconds is of the order of once in 50
years. The mean time between failure for
a processor is far below this. In the No.
1 ESS system the processor is completely
duplicated. There are two memories, two
processors, two highways, two scanners,
etc. A number of fault-detection circuits
are incorporated in the system and if any
malfunction is detected then both proces-
sors are automatically put into a self-
diagnosis routine in order to find which
processor is working and which sub-
systems, such as translator memory, are
working. Unless the detected fault is
severe this self-diagnosis will merely deny
service requests for a few seconds and it
will not affect established calls. However,
if the fault has been such that the stored
information has been corrupted it may
be necessary to break down all established
calls and restart the programme with a
clear memory.

Because of the self-diagnosis and the
necessity for a range of restart pro-
cedures depending upon the severity of the
fault, this part of the programme can be
as much as that used for normal process-
ing. In the No. 1 ESS the total pro-
gramme size is over 100,000 words, each
of 44 bits.

The cost of this type of system is high
and it is therefore only economic when it
is controlling a large number of lines.
Another area of application is the
exchanges providing access to the inter-
national network, where the signalling
requirements for the many different
international circuits are complex.

The other main area where computer-
controlled systems will have an im-
mediate application is in the computer-
ization of operator-assistance positions.
The use of a computer-controlled system
can provide a wide range of additional
facilities to the operator and thereby make
her work more efficient. This represents
a large saving to her administration and
therefore pays for the computer system.
A further saving in this application results
from the use of p.c.m., since it is possible
to locate the operator boards up to several
hundred miles away from the actual switch
and interconnect via p.c.m. links. This
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means that the operators may be located in
places where there is a ready availability
of labour and one does not have to rely on
their location at the centre of large cities
where accommodation and labour are
scarce.

Additional facilities offered by s.p.c.
The main economic advantage of s.p.c. is
to the administration in that it can save
manpower in the process of managing the
exchange. For instance, with an s.p.c.
system it is possible to change the sub-
scriber’s information by means of a tele-
type situated at some central point. One
use of this would be to set in the data store
information which indicated to the pro-
gramme that a subscriber was barred out-
going calls. Thus when a subscriber is late
in paying his bill, all the administration
need do is to type his number plus a code,
rather than send an engineer to the local
exchange to make a wiring change. Other
management facilities are traffic measure-
ment, remote maintenance, etc.

A wide range of additional facilities is
also available to the subscriber himself,
but it is not yet clear how much more he
would be prepared to pay for these services.
Some examples of services are:

Personal code calling. Each subscriber
can maintain a list in the exchange of
frequently called numbers. If this list has
fewer than 100 numbers they can be re-
called by means of a two-digit code only.

Transfer of calls. By dialling a special
prefix code followed by another number the
computer can arrange that any future calls
to the subscriber’s number will be trans-
ferred to the new number. This is a service
which is currently provided for doctors
but needs prior arrangement with the Post
Office. Under computer control the facility
would be available to anybody and to any
other number (within the same exchange
area). This could be very useful if someone
was visiting a neighbour but expecting a
telephone call.

“Follow-me.” This is an alternative
version of the transfer of calls, whereby
a person may dial a special code followed
by his own telephone number which will
divert calls made to his number to the
telephone at which he initiates the request.
In other words his calls can be made to
“follow him around”. Naturally, pre-
cautions must be taken to prevent un-
authorized use of this facility.

Call waiting. When a subscriber is
already on a call, if a further person tries
to ring him he may be given a short tone to
inform him that somebody else is trying 10
get him. He then has the option of termin-
ating his existing conversation, in which
case he will be rung as normal, or, in some
cases, by sending a signal to the exchange
he can switch to the new call and talk
privately to this person while still holding
the original call.
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Fig. 15 Principle of multi-processor control system.

Alarm-clock calls. By dialling a code
followed by a time the subscriber can
arrange for his telephone to be rung at that
time and connected to some recorded
announcement.

These are only a few of the facilities that
can be offered, but at the present time these
are just a useful bonus to the use of s.p.c.
rather than an economic justification for
s.p.c. itself.

Current developments in computer
systems

In order to increase the area of application
of computer-controlled systems, a consid-
erable reduction in their cost is necessary
for the smaller exchanges. Current
development of systems in North America
and Europe is aimed at reducing the cost
of the existing systems by using up-to-date
technology and more streamlined con-
struction. Since a high proportion of the
cost resides in the programme memory.
ways have to be found to either reduce the
cost of the memory or reduce the amount
of the memory that is necessary. In a
duplicated system there are two copies of
the programme contained in a magnetic
core store (or possibly semiconductor
memory store). Alternative approaches to
duplication are being developed in the UK
by GEC and Plessey. These aim to reduce
the total cost of the memory and increase
the reliability of the system by using what is
called a multi-processor system. In this type
of system (shown in Fig. 15) the processor
part of the computer is separate from the
memory and two or more processors each
have access to all memory banks. In
general only one copy of the programme
is stored in the memory bank, and sophisti-
cated hardware checks are used to ensure
that it has not been corrupted. A spare copy
of the programme is kept on some form of
backing store such as a magnetic drum.
This type of backing store provides a much
lower cost storage medium but the access
time would be too slow for normal use.
However, under fault conditions it is pos-
sible to copy a new version of the pro-
gramme into a magnetic core store. The
GEC Mk. IIB and the Plessey system
PP250 are both examples of this type of
organization.

An alternative approach to cost reduc-
tion, being pursued by the British Post
Office as well as by many other admini-
strations abroad, is that of area control.
Although a particular exchange may need
extensions of only 1,000 or so lines in any
particular year, within an area the total
number of lines installed in a year could be
sufficient to justify a computer-controlled
exchange. The concept of area control
envisages a computer centre which can
control a number of remote extensions
by means of data links. Thus the cost of the
centralized processor system may be
shared by a number of installations.

One of the other design problems of a
computer-controlled system is the massive
programme needed to control and maintain
the system. Of recent years much effort
has been put into the development of soft-
ware aids to simplify the programming
tasks and to make possible the modification
of the programming to add new facilities,
etc., once the system has been accepted into
service. The first conference on software
Engineering for Telecommunication Switch-
ing Systems took place at the University
of Essex. This drew an international
audience of experts from as far away as
Australia to discuss and compare the
techniques that have been developed, which
include high-level real-time programming
languages and other software aids.

The future

The British Post Office has recently
announced its plans for the modernization
of the telephone network. This provides
for a gradual replacement of Strowger
equipment by more modern systems which
are capable of providing not only improve-
ment in service quality but also additional
customer facilities. These plans involve a
continuation of cross-bar systems and the
introduction of the new TXE4 reed-relay
system for. the new large exchanges.
Development is proceeding towards what
has been called System X for the future,
which is likely to be introduced from about
1980. The details of System X and the
balance between electronic switching, com-
puter control, digital transmission and so
on, is currently being decided. The next
few years should be very exciting for the
telephone engineer.
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Solid-state 1296 MHz beacon

More than a thousand man-hours of work
spread over nine months have enabled
Dunstable Downs Radio Club to bring on
the air an all-solid-state 1296.05MHz
beacon station, GB3DD. This is located
near Luton, Bedfordshire, with the fre-
quency-shift-keyed transmitter providing
18 watts output.

An HBI9CV-type two-element aerial
enclosed in a glass-reinforced plastic
sphere is mounted 130ft above ground
(805ft above sea level) with the main lobe
directed northwards. The crystal-controlled
exciter built by club members provides
600mW drive at 1296MHz from a MA-
4661 varactor multiplier driven by 5 watts
from a 2N3632 transistor. The drive is fed
to the power amplifier through a tuned
filter which reduces all spuriae to better
than 45dB below the 1296 MHz signal.

The power amplifier (2N6265/2N6266/
TA8695) has been specially developed for
the club as an experimental project of the
RF Applications Division of RCA,
Sunbury-on-Thames, using strip-line con-
struction for the tuned lines and matching
sections. The diode-matrix keyer repeats
the callsign every 15 seconds with 800Hz
frequency shift.

Reception reports will be welcomed by
the beacon keeper (G3ZFP). Early reports
confirmed reception of the station up to
about 30 miles away with reduced power.

A clearer Top-Band?

Stewart Perry, W1BB, in his latest “160
metre DX bulletin” reports that there is a
good chance that the Loran A trans-
missions just under 2MHz may be fully
phased out by July 1, 1980, in favour of
low-frequency Loran C or Omega navi-
gational aids. Loran A pulse transmissions
have been a major source of clutter on the
band ever since World War II. American
amateurs are hoping that as a result the
full 1.8MHz band will be restored to them.

Stew Perry also comments on the
recent kidnapping of Fred Laun, LUSHFI
(a prominent DX station on 1.8MHz
and h.f. bands), from his house in Cordoba,

Argentina; later to be shot and left gravely
wounded on a river bank. Fred Laun is an

American amateur, W9SZR, whoasamem-

ber of the US Information Service, has in
recent years been very active both in
Argentina and in the Far East under such
callsigns as XV5AV, HS5ABD. It seems
that his elaborate amateur station caused
him to be suspected by local guerillas of
clandestine activities and his equipment
was taken by them.

Interest in long-distance operation on
1.8MHz continues unabated although
WI1BB urges amateurs to “check the band
more often, several times when conditions
have been good there has been no one on to
take advantage of them”. WAHYY now has
45 ground radials, from 20ft to 130ft long,
under his 75-ft tower. G3RBP has a 600-
ft-long wire aerial, 150ft high. The general
view is that vertical aerials are best for
long-distance working but only if used with
a very good earth system. W1BB believes
that the ideal system is to have a vertical
and a dipole plus several different receiving
aerials such as Beverage and a loop—the
use of loop receiving aerials which allow
Loran or other interference to be nulled out
has become increasingly popular. One
recent design for a receiving loop uses
20ft of coaxial cable to provide a shielded
construction; another popular design con-
sists of several turns of wire on a frame with
about 40-in sides.

Gaps in the ranks

Sadly, the deaths of a number of well-known
amateurs have been reported in recent
months. Prof. Werner Nestel, DL1ZB, was
very well known in professional as well as
amateur circles for his pioneer work in
encouraging v.h.f. broadcasting in West
Germany just after the war and his dis-
tinguished career with AEG-Telefunken.
Jean Lips, HB9J, was one of the first Euro-
pean amateurs ever to work 100 countries
in the ’thirties. Leslie Cooper, GSLC, was
the 1953 president of RSGB and for some
years the president of the Thames Valley
Amateur Radio Transmitters’ Society.

Realistic aerial gain?

One of the problems of the amateur operator
(and the professionals) is that of accurately
measuring the radiation from an aerial.
Over the years this has led to the creation
of various myths and “old wives’ tales”.
One well-known example is the widely held
belief that even a moderate v.s.w.r. on co-
axial cables, say 1.5 to 2.5, implies that con-
siderable power is being lost by reflection.
Similarly h.f. aerial gain from rotary beams
is still frequently overestimated despite
considerable efforts by Leslie Moxon,
G6XN, to show that very few rotary h.f.
beams can expect to break a “gain barrier”
of about 6dB (reference dipole) and that
much of the time, effort and money
spent on constructing monster arrays
could be put to more effective use by resting

"
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content with a two-element beam but put-
ting it at the maximum possible height; he
also disputes the view ‘that there are
“optimum” heights for horizontally polar- -
ized aerials that produce more low-angle
radiation when erected over “real” earth.
One method of breaking the gain barrier is
to use two separate two-element arrays
which even without careful phasing can pro-
vide up to 8dB of power gain. But despite
his efforts one still finds many claims of
rotary h.f. aerials giving power gains of
from 8.5 to 10dB.

In brief

The Crystal Palace repeater transmitter,
GB3LO, may be operational by about
mid-July. . . . During May the 150-ft dish
aerial of the Stanford Research Institute in
California was used for a series of 144MHz
moonbounce tests, with WAG6LET trans-
mitting on 144.080MHz and listening
144.075 to 144.105MHz. . There
appears to have been a marked reduction of
Sporadic E in late spring this year compared
with 1973. . . . Ionospheric solar activity
predictions have been revised downwards
and by late autumn may be very low and
approaching minimum. . . . Although FCC
figures show that less than 1% of US radio
frequency interference complaints are
actually due to amateur transmissions, the
ARRL recognizes that this is still an
important source of tension between ama-
teurs and their neighbours and has set up a
new “RFI task group” to co-ordinate
efforts to obtain new legislation on receiver
immunity and to improve consumer
education about r.fi. . . . The British
Amateur Radio Teleprinter Group recently
sampled opinions of members on the use of
45.5 or 50.0 bauds for v.h.f. and h.f. tele-
printer operation; in both cases there was a
better than two-to-one vote in favour of
50.0 bauds. . . . A US Supreme Court
ruling has postponed the higher licence fees
that FCC were seeking to impose and one
result is that American amateurs will
continue to pay $9 for a licence lasting five
years. . .. An ARRL Foundation has been
formed with a view to funding worthwhile
projects including support for Amsat
(Radio Amateurs Satellite Corporation). ...
In proposing a basic frequency allocation
plan for 40GHz and above, the FCC has
proposed that amateurs should share the
following bands with radiolocation
services: 48-50, 71-76, 165-170, 240—
250GHz and all above 300GHz. . .. Senator
Barry Goldwater, K7UGA/K3UIG, has
received the new David Sarnoff Award of
the Radio Club of America—and a firm
recently announced “We will gladly install
your beam antenna on the White House at
no charge”. PATHAWKER,G3VA
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Pocket v.h.f. transceiver
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Continuous “‘on-call” facilities with long battery-life

1 —Design considerations

by D. A. Tong, B.Sc., Ph.D. (G8ENN)

Working in the amateur band, 144-146 MHz, the transceiver described provides reliable |
communication between identical units at ranges up to three miles. A continuous
on-call mode provides for a “’bleep’” tone call-warning.

Pocket radiotelephones are no longer un-
usual in the commercial world but commer-
cial and amateur requirements are different
in some respects and this is reflected in the
detailed specification of the units described
here. Although the r.f. design is obviously
crucial to the success of any transceiver,
other more unusual parts of the design are
equally important in equipment of this type.
They arise from the requirements that the
receiver must be able to monitor a frequency
for long periods without flattening the
battery or annoying the operator, and there-
fore, it must emit no sound when not re-
ceiving a genuine call, and that controls
must be reduced to an absolute minimum
(in this case on/off, volume, push-to-talk,
and preset squelch).

Further points which apply especially to
the amateur situation are as follows. The
transceiver is likely to be carried in a variety
of locations such as pocket, handbag, or
briefcase, and it is essential that any call
should be easily heard despite high acoustic
noise levels. This makes some kind of loud
calling device essential. Good weak-signal
reception is more important than high
signal-to-noise ratios when the signal is
fairly strong and therefore amplitude modu-
lation seems more appropriate than narrow-
band frequency modulation. S.s.b. and
d.s.b.s.c. were ruled out (but only just) at
the time of construction for reasons of com-
plexity and therefore ordinary clipped a.m.
was chosen. Traffic on the channel is liable
to be very sparse since there will be few
stations in the net. In a typical twelve hour
period the transceivers tend to be used for
only about five minutes in all. The minimum
duration of an initiating call is about ten
seconds since one is obliged by the terms of
the amateur licence to recite two call-signs
of four or five letters each. The equipment
need not meet such stringent spurious res-
ponse and emission regulations as in the
commercial case.

The very low active periods allow the
power consumption problem to be solved
at the expense of circuit complexity by
making the receiver function for only
200ms in every three second period; the
mean current drain on standby is then only

2mA. If a signal is present during the *on™-
period the receiver must lock on and open
the squelch, and this must occur reliably
even though the signal is very weak. In this
receiver a signal of 0.2 microvolts measured
at the aerial socket is sufficient to do this.
Such a signal is not quite intelligible and
therefore the system is fail-safe since any
usable signal is certain to be detected.

It is important to the user that false
alarms b€ very rare and this means that the
squelch setting has to be independent of
temperature, interference levels, and the
state of charge of the battery. In this design
compensation against these parameters is
such that the squelch control can be preset.
When, however, the battery voltage begins
to fall rapidly at the end of its charge, the
squelch sensitivity alters and the receiver
unmutes as a warning. This feature relies on
the very flat voltage versus time characteris-
tic of sintered plate nickel cadmium bat-

General view of the pair of two-metre
transceivers ready for use. Also shown is the
mains battery-charging unit which plugs
directly into a 13 amp power point.

teries. When discharge is nearly complete
the battery voltage drops rapidly. This type
of battery is by far the most economical
and practical choice for this kind of equip-
ment. Its operational lifetime is over two
hundred charge cycles, its low internal
resistance simplifying decoupling problems
and allowing quite large currents to be taken
on “transmit”. In this design the battery is
soldered in and the transceiver case need
only be opened for servicing.

Mechanically the transceivers are de-
signed around the battery and loudspeaker
since these determine the thickness of the
complete unit. Overall dimensions of the
transceiver case are 122 x 67 x 28mm, which
is smaller than any of the commercial equip-
ment known to the author.

Although details of the printed circuit
layout are given later it must be realized
that the construction of the transceiver re-
quires a lot of dexterity, skill and patience,
and also access to. test equipment. Failure
to appreciate this could result in the waste
or even destruction of some quite expensive
components. Construction should only be
attempted by those with successful previous
experience of miniaturized construction,
and with large amounts of patience and a
steady hand. On the other hand if the cir-
cuitry were built on a larger scale the con-
struction would be much simplified. It is
believed that the basic circuit is fairly repro-
ducible and, indeed, this was one of the
design criteria. Two identical units have
been built by the author and a third com-
plete unit existed during development in the
form of a bread-board three square feet in
area. All worked satisfactorily. It is still
likely however that some combinations of
components may require slight changes in
component values and this is where a full
understanding of the circuit operation and
much manual dexterity become essential.

The transmitter

On the basis of previous experience with a
portable transceiver! and in the interests of
battery life, the average r.f. power output is
limited to a nominal 100mW. With such low
power it is very important that the modu-
lation percentage is kept high but that over-
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modulation is prevented. Further, to obtain
maximum “‘talk-power”’ it is essential that
the mean-to-peak amplitude ratio of the
speech waveform is increased by clipping.
Clipping to the extent of 20dB causes little
reduction in the intelligibility of a received
signal but increases its “loudness” enor-
mously. A modulator with speech clipping
imposes several requirements. The clipping
should be symmetrical so that only odd
harmonics are generated and distortion is
therefore reduced. Clipping levels should be
proportional to battery voltage so that a
constant modulation depth is maintained.
A low-pass filter must follow the clipper,
otherwise the harmonics of the audio signal
which are generated in the clipping process
greatly broaden the transmitted bandwidth
and cause interference on adjacent channels.
The frequency response of the modulator
after the clipper should extend to very low
frequencies to avoid differentiation of the
square low-frequency waveforms from the
clipper. Pre-empbhasis of high frequencies is
desirable before the clipper so that the more
intense low frequencies in the speech wave-
form do not dominate the clipping process.
The signal-to-noise ratio of the microphone
amplifier should be good in view of the high
gain involved.

All of these properties are achieved with
an unusual economy of components in the
modulator section of the complete trans-

mitter circuit shown in Fig. 1. Advantage is
taken of the high gain and low offset of the
741 operational amplifier. Moreover, the
741 has a very clean overload response and
its output voltage swing limits at about 1
volt and (V. — 1) volts so it performs well as
an amplifier and supply voltage-compen-
sated clipper. Because of its internal fre-
quency compensation the open loop gain of
a 741 falls from 100dB at d.c. to only 50dB
at 3kHz. The gain needed between the
microphone and pin 6 of the 741 is that
needed to raise the microphone output with
a quiet talker (say 20mV peak-to-peak) to
(¥,.—2) volts peak-to-peak plus an extra
20dB to allow for the clipping. The total gain
is therefore 20+ 20 log 7.6/0.02 = 72dB and
therefore the gain of the 741 alone is in-
sufficient, especially since negative feedback
is desirable at 3kHz. Because of this a
further low-noise transistor Tr, is included
in the feedback loop. Remembering that an
op. amp. in a negative feedback configura-
tion tries to maintain its two inputs at the
same potential, it will be seen from Fig. |
that the d.c. feedback loop will act so as to
bring pin 3 of /C, to the potential defined
by the potential divider Ry ;o ;;. But the
base-to-emitter voltage of a silicon planar
transistor remains close to 600mV for a
wide range of input currents; therefore,
since the junction of Rg and R, has a well-
defined voltage, so has the base of Tr;. In
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Fig. 1. Circuit of transmitter and modulator. Points labelled A, B, C,' D, E refer to

corresponding points in Fig. 3.
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turn, this means that so does the output
terminal (pin 6) of the op. amp. and by suit-
able choice of R, g 910,11 the mean output
voltage of the op. amp. can be made to
remain midway between the two clipping
voltages i.e., at a voltage of (V. —1)+1)/2
= 4.8 volts. The full d.c. gains of JIC, and
Tr, are available to maintain this condition
which is subject only to the small tempera-
ture variation of base-to-emitter voltage of
Tr,.

The gain to a.c. is given by (R;,.Z¢14)/
(Ze1a+ Ri2)(Ze2+ Re) and these values
were chosen to give a rising response up to
about 3kHz and then a falling response.

Greatcareis necessary in high gain modu-
lators to avoid rectification of the modu-
lated r.f. signal in the input circuits of the
speech amplifier, otherwise serious insta-
bility is likely. Stability is ensured here by
isolating Tr, from r.f. with the two r.f.
chokes RFC; , and resistor R,. The con-
nection between the transistor case and
these components must be as short as pos-
sible (less than say 6mm). It is also very
desirable (possibly essential) to use a version
of the 741 in an earthed metal can. Pins 1
and 5 (offset null) should also be clipped off
at source to reduce pick-up.

The function of Tr, 3 4 is firstly, to bring
the +1 to +(9.6—1) voltage swing at pin 6
of IC, nearer to the nominal 0 to +9.6
swing, at low source impedance, required
for the supply to the r.f. power amplifier
Try. Secondly they provide the low-pass
filter function and therefore saturation or
cut-off in Tr, must be avoided. The output
voltage at Tr, collector is an amplified ver-
sion of the voltage at the base of Tr, minus
the 0.6 volt base-emitter drop of Tr,. Thus
if R,5 and R, are such that the minimum
voltage at pin 6of IC, (i.e., | volt) is reduced
to just above 0.6 volts, that at Tr, collector
will be close to zero. The ratio of R, and
R, will not affect this lower end of the out-
put swing but can be chosen to give the
correct voltage gain to make the upper end
of the voltage swing nearly cause Tr, to
cut-off.

Between the emitter and base of Tr, there
is close to unit voltage gain and this fact is
utilized to form a Sallen and Key type of
low-pass filter with a cut-off frequency of
about 3kHz. Try is used to increase the
power gain of Tr,.

Turning now to the r.f. section of the
transmitter, only three stages are needed to
generate S00mW peak power. T is used in
a conventional overtone oscillator circuit
and uses a p-n-p transistor to allow direct-
coupling to the following class B doubler
stage, Tre,. The power amplifier uses a
2N4427 which has good v.h.f. power gain at
low supply voltages and is proof against
almost any abuse, such as transmitting with-
out an aerial, when used at this power level.
The interstage matching networks are con-
ventional in form but unconventional in
that fixed capacitors are used in the final
construction. Tuning is carried out by alter-
ing the pitch of the coils, which are initially
close wound with 34s.w.g. enamelled copper
wire using miniature 1/8th watt carbon re-
sistors as formers. The actual component
values were determined during initial test

. work on the bread board circuit. Several
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versions of this design have also been built
up in larger form for use as separate low-
power transmitters and it is then more con-
venient to use film dielectric trimmers for
Ci.6.7.10,11 (€., Mullard 80801001, 5 to
60pF for C, and 80800006, 2 to 20pF for the
others).

The send/receive switching for the aerial
is novel and purely electronic. In the trans-
mit mode the supply voltage is applied to
the crystal oscillator and doubler stages and
therefore Tr, draws current and this current
passes through D,. The dynamic impedance
of this diode (Rp,) is then low and the r.f.
voltage at Cq, and hence that fed to the
receiver, is equal to the voltage at 7r, col-
lector multiplied by Ry,,/Z, 5. This fraction
will be small and the receiver is fully pro-
tected but little or no transmitter power is
wasted. When receiving, on the other hand,
Tr, has no drive and its collector is effec-
tively isolated from base or emitter except
for interelectrode capacitance. Moreover D,
anode is at chassis potential (because pin 6
of IC, is also at chassis potential) but D,
cathode is at +9.6 volts because of Rj.
Hence D, is reverse biased and behaves like
a small capacitor of say 2pF. The equivalent
circuit is now as shown in Fig. 2, where C, is
the capacitance of D, and C, is the output
capacitance of Tr,. In effect, the receiver is
connected to the aerial via a low-pass filter
and matching network and very little at-
tenuation occurs.

Receiver

General description. Because of its quite
stringent and unusual performance require-
ments the receiver section of these trans-
ceivers is much more complex than the
transmitter. For this reason, after an initial
outline of its overall design, the discussion
will be split into sections dealing with major
aspects of the complete circuit.

Unlike most amateur receivers, the actual
radio frequency sections of this receiver
comprise only about 50% of the total hard-
ware. The rest includes the equally essential
squelch, battery-saving and “‘bleeper” cir-
cuitry. In order to fit all this into a small
space integrated circuits have been used
wherever possible. This has other advan-
tagesalso. Integrated circuit i.f. strips gener-
ally comprise a broad-band amplifier with
a.g.c. followed by an active detector. It is
then practicable to “lump’ all the i.f. selec-
tivity into one filter unit so that no align-
ment or coil winding is required. Also, since
gain is cheap and convenient to obtain in
integrated circuit form, it is feasible to trade
gain for convenience in other parts of the
circuit. In this case, for example, m.o.s.fe.t.
mixers are used with resistive loads in order
to eliminate a wound tuned circuit. In the
control parts of the receiver, i.c., in the
squelch, battery saving, supply routing, and
bleeper sections integrated logit circuits are
used and allow complex properties to be
built-in using very little extra space.

One disadvantage of i.cs is that many of
them consume more supply current than a
design using discrete transistors. When this
is taken into account, the number of devices
suitable for equipment of this type is drasti-
cally reduced. The LM372 (National Semi-
conductor (U.K.) Ltd.) is exceptional in
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Fig. 2. Equivalent circuit of transmitter r.f.
output network in the receive mode. C is
the capacitance of D, and C, is the output
capacitance of Tr,.

consuming only 2mA total supply current
while providing a complete a.m. i.f. strip
with a.g.c. and active detector. Its internal
biasing is also well temperature compen-
sated and this is exploited .in the squelch

design. The Plessey Semiconductors SL600 ~

communications series of i.cs also have a
high performance which it would be un-
economical to match with a discrete design,
and two of these, the SL612 i.f. amplifier
and SL630 class-B push-pull audio amplifier
are used here. The first consumes only 4mA
at 6 volts and the second SmA (quiescent) at
6 volts. Of the many logic families now
available, only the m.o.s.fle.t. types have a
power consumption low enough for use in
the battery saver. The reason is that the
logic circuitry is continuously energized and
itsconsumption must therefore be negligible
compared to the time-averaged receiver
current during stand-by (2mA).

As yet there are no competitive i.cs avail-
able for use as low-noise input amplifiers at
signal frequencies as high as 145SMHz. A
dual-gate m.o.s.f.e.t. is therefore used. Simi-
larly, although a double-balanced i.c. mixer
operating up to 200MHz (but with unspeci-
fied balance figures) with 2mA current drain
is available (Siemens SO 42P), its use would
incur a size penalty compared with a dual-
gate m.o.s.fet. and a significantly better
performance seems unlikely. The more so-
phisticated Plessey SL640 double-balanced
mixer has a quoted upper limit of 150MHz
at reduced -performance but consumes
about 12mA.

R.f. design. In the preceding discussion the
superheterodyne type of receiver was as-
sumed. This choice is dictated partly by the
high radio frequency involved but mainly
by the availability of suitable filters and i.cs.
In fact a double conversion design was
chosen with intermediate frequencies of
10.7MHz and 455kHz, despite the current
trend to single conversion in commercial
equipment. Every conversion process in-
troduces possible spurious responses and
complicates the overload properties, but the
former are not quite so important in am-
ateur work and are more than outweighed
by the following considerations. Quartz
crystal block filters at 10.7MHz tend to be
larger and more expensive than ceramic
filters operating at 455k Hz; the low-current
LM372 if. strip has a specified upper fre-
quency limit of only 2MHz; monolithic
ceramic block filters at 10.7MHz with a
bandwidth of 300kHz and 50dB stop-band
attenuation are readily and cheaply avail-
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able because of their widespread use in
domestic f.m. tuners. The use of two of these
filters virtually eliminates the second image
response which is often a serious problemin
amateur v.h.f. receivers since, when trans-
lated up by the first mixer, the second image
frequency lies within the amateur band. (By
“*second image” 1s meant the response at
10.245—-0.455MHz, where 10.245MHz is
the second local oscillator frequency.)

The complete circuit diagram of the re-
ceiver is shown in Fig. 3 and the r.f. sections
will now be discussed in detail. The signal
input is applied via the tuned circuit,
Ls—C,,, to gate 1 of a 40673 dual-gate
m.o.s.fe.t.,, Tr,,. After amplification, the
signal is coupled to the first mixer, Tr,,,
inductively through two further tuned cir-
cuits. This gives over 40dB rejection of the
first image frequency at f;,— (2 x 10.7)MHz
which is adequate in this application. The
high input and output impedances of f.e.ts
are a great help in obtaining good working
O values. Local oscillator injection is ap-
plied to gate 2 of Tr,,, again by inductive
coupling between two tuned circuits (Lg and
L,) since good selectivity at the injection
frequency is important in reducing other
spurious responses. The local oscillator
Tr,; functions as a combined overtone
oscillator and frequency doubler. Oscil-
lation at the correct overtone is ensured by
L,,—Cs; which tune to the quoted crystal
overtone frequency, whereas Ly—Cs, are
resonant at the second harmonic of this.
Remote selection of alternative crystals can
be achieved using diode switches as shown
in the alternative local oscillator circuit
shown in Fig. 4. Separate trimming capaci-
tors are then required for each crystal fre-
quency. The receiver could easily be made to
tune the whole two-metre band if a suitable
tunable oscillator replaced the crystal con-
trolled oscillator.

Instead of the usual tuned circuit, a
resistor is used as the load for Tr,, and the
10.7MHz ceramic filter (Vernitron FM4) is
directly connected. Similarly the output of
the filter is directly coupled to the input of
the first i.f. amplifier, /Cs. The quoted input
and output impedances of the FM4 are only
330 ohms but mismatches affect the pass-
band ripple rather than the stopband at-
tenuation and the former is of little import-
ance in this application. A load resistor of
1.8kQ is therefore used since the use of a 330
ohm load would throw away too much gain.

The SL612 has a noise figure of 3dB, a
voltage gain of 50 defined by internal nega-
tive feedback, and an a.g.c. range of 70dB.
Gain decreases as the voltage at pin 7 rises
from 42 to +5 volts (nominal). The few
connections to the SL612 amplifier typify
the simplicity of circuitry using the SL600
series. Note however the need to treat the
input earth connection (pin 4) indepen-
dently of the output earth (pin 8) to avoid
“common impedance” instability. The
supply voltage to ICy is dropped by R¢s and
r.f. decoupling is “‘on-chip”. Because of the
excellent a.g.c. range of the SL612 and the
intentionally low gain preceding it, it has
not been found necessary to apply a.g.c. to
the r.f. stage.

A second FM4 filter (FL2) is used to
couple the output of the SL612 to gate 1 of
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the second mixer, Trq. Again the mismatch-
ing is deliberate. On the other hand the main
selectivity-determining filter at 455kHz
(FL1) must be correctly terminated and the
load resistor (R,s) for Trg is close to the
value of 2kQ quoted for the filter (Murata
type CFS-4551). The latter is a 15-element
ladder filter with a bandwidth of 4kHz at
—6dB and 10kHz at —70dB. The insertion
loss is 10dB and overall dimensions are only
29.0 x 9.5 x 7.5mm wide. Unfortunately the
importers are unable to supply one-off
quantities of this filter but Wireless World
have made arrangements to supply the filters
to intending constructors. The worst spuri-
ous response quoted for the filter is 52dB
below the passband and is at about 1.1MHz.
In order to further attenuate this and other
weaker responses a single ceramic resonator
(Murata type BFB-455A) is used to bypass
the source of Tr,.

The second local oscillator, Trg, is crystal
controlled at the frequency 10.245MHz.
Although quite good, its waveform purity
is not so important as for the first oscillator
because of the better selectivity preceding
the second mixer.

The remaining part of the r.f. section is
the 455kHz a.g.c. unit, gain block, and
active detector (/C,). The:LM372 contains
two amplifiers, the first of which hasana.g.c.

range of about 60dB and the second of
which has a fixed gain. Coupling between
them is by C,,. The output of the detector
(pin 6) consists of a steady voltage, ¥V,
(about 1.6 volts), superimposed on a voltage
proportional to the carrier level of an in-
coming signal, V,, and an alternating com-
ponent representing its modulation (e.g.
V. sin wi for 1009, modulation). An internal
resistor of 50kQ) connects pin 6 to the a.g.c.
point (pin 5) and in conjunction with an ex-
ternal capacitor removes the modulation
component. For reasons explained in the
battery saver section, the a.g.c. capacitor,
Ce,. is gated by a f.e.t., Tr,,, whose “on”
resistance is too great to allow good r.f. by-
passing and therefore C,s is also added.
Pin 5 of the LM372 is an internal feedback
point and must be decoupled to a.c. by C,,.
The remaining d.c. connections to /C, are
used for squelch, noise-limiter, and first
i.f. a.g.c. purposes and these are discussed
later.

It will be noted that there are no wound
inductors after the first mixer. This was
deliberate and greatly simplifies the stable
miniature construction and alignment of
the complete receiver. Further the inductive
coupling at both inputs to the first mixer
reduces the component count and yet allows
ready adjustment of overall gain and oscil-
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lator injection level. Fixed capacitors are
used for the r.f. tuned circuit and alignment
is carried out as in the transmitter (details
are given later).

Audio section. In this receiver the audio
power amplifier (/C,, an SL630) has a dual
function. On receipt of a call after a period
of stand-by operation it is made to act as an
audio-frequency oscillator to generate a
loud calling tone in the loudspeaker. Having
served this alerting purpose it must then
function as a normal linear amplifier. Two
audio gates are used to achieve this. The
first, Tr 4, is a p-channel junction fe.t. and
gates the path from the demodulator in IC,
to the input of /C5 (pin 5). The second, D,
controls a positive feedback path between
output (pin 1) and input of /C,. The fre-
quency of oscillation depends on C;g, the
current through D4, and the loudspeaker
impedance. Both audio gates are controlled
by a logic system (see later section). The
gain of the SL630 depends logarithmically
on the potential at pin 8 and is controlled by
the volume control, VR,. Since, however,
VR, is fed from the logic system, the latter
can always increase the gain to maximum
when oscillations are required by lowering
the voltage on V'R, to chassis potential.
The SL630 can be muted by shorting pin 7

-————
| VR
<, o 1
Ror s ? & — — Sauelch
27‘; 3:" | control
A | lmutel
' —

<
SRig R703

<
Ras$
3

T

Tr2 a

R
= 3
Cea

2R3
[ R3;
Res A £
Ry Risg
N—AAA—— 1 o
D1s
\—r\_/\_ﬂ_f

al
L)
bU
—
3
»
+

= CSB




Wireless World, July 1974

to pin 10 and this is done by Tr,, when'so
commanded by the squelch and noise limiter
circuitry. An odd backlash effect during
squelch operation was cured by adding Cg,
to the unused differential input (pin 6). High-
frequency roll-off in the frequency response
curve is obtained with C,5. The available
audio power output is about 100mW and
is quite adequate for the internal speaker.

Squelch and noise silencer. The combined
squelch and noise silencer system used in
this receiver is believed to be novel and uses
a single audio gate which is opened when an
incoming signal exceeds a preset threshold
level but which closes momentarily for the
duration of any interference pulse which
exceeds the level of 1009, modulation on
the incoming signal. Moreover the squelch
is noise-compensated so that impulse inter-
ference does not remove the muting. We
first discuss the squelch aspects of the circuit.

The provision of reliable squelch for a.m.
receivers is complicated by the similarity in
the smoothed detector output resulting from
both genuine a.m. signals and the many
forms of interference. The weakest signal to

be detected will produce only a small volt-
age change at the detector and the squelch
circuitry must be designed as a low-drift d.c.
amplifier. In the case of integrated i.f. strips,
the built-in detector usually has a much
larger quiescent voltage superimposed on
its signal-derived output and even small
drifts in this quiescent level due to tem-
perature and supply voltage can be large
relative to changes caused by the wanted
signal. A more subtle point related to this is
that when a battery saving technique is used,
the chip temperature and hence the quies-
cent output voltage, will depend on whether
or not the supply voltage is being pulsed or
is on continuously. If neglected, this effect
causes the squelch threshold in the two
cases to differ: a highly undesirable result.
These difficulties have been overcome by
using a differential system and this is made
possible by the fact that the d.c. feedback
point (pin 5) on the LM372 has virtually the
same voltage shift with temperature and
supply voltage as does the detector output.
Fig. 5 shows the squelch part of the cir-
cuitry in simplified form. Tr,, and the com-
posite transistor formed by Try, ,, form a
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Fig. 3. Circuit of receiver
including send-receive switching
components.
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long-tailed pair amplifier fed differentially
from the a.g.c. line and the voltage at pin 5
of the LM372 (1.26 volts). The complemen-
tary pair, Try, 44, are used so as to avoid
loading pin 7 (its internal resistance is 50kQ)
but without the extra temperature-depen-
dent offset voltage that an ordinary Darling-
ton pair would introduce. In the absence of
asignal, Tr,, must conduct to mute /C, and
therefore so must Tr,,. This is arranged by
adding a small, variable voltage increment
to Tr,, base from the squelch potentiometer
VR, which is adjusted so that just enough
current flows in R, to bring the gate of the
m.o.s.f.e.t. below its threshold potential
(about + V.. —4 volts relative to chassis).
Then, when the a.g.c. line rises slightly Tr,,
tends to turn off and therefore so do the
m.o.s.fe.t. and Tr,, and the muting is re-
moved. The overall gain is sufficient to give
“snap-action” without any backlash.

It will be observed that VR, introduces a
non-compensated fraction of supply voltage
variationinto the otherwise balanced system.
This is however an advantage since it tends
to cancel out the effect of increased gain in
the r.f. section of the receiver when the
battery voltage is high.

The m.o.s.f.e.t. shown in Fig. S is in fact
an input transistor in a logic gate. Its high
input impedance is essential for the battery
saver circuit which is described later.

The noise silencer part of the circuit must
compare the detector output voltage with a
threshold voltage which is equal to the de-
tector output on peaks of 1009 modulation
for any incoming signal strength. Then
whenever the detector output exceeds the
threshold, the squelch gate must close. In
practice it is more convenient to use the
a.g.c. potential as the threshold and to halve
the amplitude of the demodulated audio
signal before the comparison. These voltage
relationships are shown in Fig. 6. The
differential amplifier is readily altered to
include this extra comparator function. The
a.c. component at the detector output is at-
tenuated by the pair of resistors R,5and R;,
which are connected in series and returned
to pin 5, which carries no a.c. component.
It is then simply added to the input to T7r,.
When VR, is set so that the receiver is just
muted with no signal the noise silencer
threshold is automatically correct.

The mere addition of R, to the circuit of
Fig. 5 gives a squelch threshold which is not
well defined because of the high output of
random noise from the receiver at full sen-
sitivity. A smoothing network is required
between Tr,, and IC,, to give a sharp
squelch threshold, yet fast negative-going
transitions at Tr,, collector must still be
transmitted without delay or attenuation.
This result is achieved by Tr,, and associ-
ated components. Rapid negative pulses
are transmitted by C,g to the base of Try,
causing it to conduct and clamp the input of
IC,, to chassis potential. In the absence of
noise spikes however, Tr,, is effectively dis-
connected and R;, and C,, ensure that the
input to the m.o.s.f.e.t. is well smoothed. A
fast rise-time for the noise gating pulses is
essential and is ensured by having active
pull-down or pull-up at each stage. Thus
large load resistors can still be used to re-
duce current consumption.
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X3p
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Fig. 4. Alternative crystal oscillator circuit
for the receiver. The two trimming
capacitors are used to trim the frequencies
of oscillation. L, tunes to the crystal
overtone frequency and Ly 1o its second
harmonic.

A further important function of Tr, is to
compensate the squelch against noise. Every
time Tr,, conducts, an increment of charge
is subtracted from C,y via R;g and the
squelch threshold is raised. By suitable
choice of R,g relative to R, this is made to
balance the effect on C,4 of charge build-up
in the a.g.c. capacitor from impulse inter-
ference. Moreover some compensation for
changes in receiver “‘hiss” level is obtained
since these random noise components are
rectified by 7Tr,,, thereby reducing the
charge in C,4. Modulation components on
an incoming signal do this only to a negli-
gible extent both because C,g hasalow value
and because, whereas the mean amplitude of
an audio waveform is one half of the peak
amplitude, that of random noise is much
less. This means that very little modulation
component appears at 7r,, collector. Com-
pensation is also improved slightly by
allowing D3 and R,, to apply negative
feedback to the detector output on large
impulse noise spikes, thus helping to reduce
charge build-up in C,.

Car ignition noise is inaudible in the

receiver when no incoming signal is present
and with the squelch advanced just suffi-
ciently to unmute the receiver. Each inter-
ference spike is stretched from its original
sub-microsecond width to one of nearly
2ms by the narrow i.f. filter so that when
their repetition rate is greater than about
S00Hz the receiver becomes desensitized
(e.g., from 0.2 microvolts to 1 microvoltata
pulse rate of 1kHz). Noise silencers which
use gating prior to the main filter can handle
far higher p.r.fs?'2 but the present circuit is
quite effective in most situations.
Automatic gain control. A.g.c. for the
second i.f. amplifier is built-into the LM372
and it is desirable that the first 20dB of gain
reduction (approx.) should occur there so
that wideband noise is reduced. Thereafter
the gain control should occur in the SL612
so that overload is avoided in the second
mixer and in the SL612 itself. Finally when
the limit of the gain control range in the
SL612 is reached the gain of the LM372
should be further reduced.

These properties are obtained by using
an a.g.c. amplifier to drive pin 7 of the
SL612. When the receiver is not muted (i.e.,
signal present), 7r,, will be cut-off and can
be neglected. 7r, 5 then performs as a com-
parator in conjunction with 7r,, and Tr,
and when a threshold set by Rjs, R56, and
the breakdown voltage of D,, is exceeded by
the LM372 a.g.c. voltage, the collector volt-
age of Tr ; begins to rise and the gain of
JCyg is reduced. The fairly high gain of the
differential amplifier ensures that most of
the resulting gain control occurs in the
SL612 until Try; is cut-off. Stability in the
feedback loop is ensured by C,-.

The overall a.g.c. performance is such
that, with the squelch advanced, the audio
volume is subjectively independent of signal
strength with a well modulated signal. With
no signal the output is entirely random
noise whereas with signals above about 2
microvolts it is mainly modulation. The
overload point depends on the exact choice
of a.g.c. threshold for the first i.f. but,
typically, one transceiver has to transmit
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Fig. 5. Simplified version of the squelch circuitry.
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desired threshold
for clipper
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-
L
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Fig. 6. Voltage relationships in the noise-
silencer circuit. The receiver input is
assumed 1o be a 100, sine wave modulated
carrier whose amplitude increases steadily.
A noise impulse is superimposed.

within ten feet of the other to cause obvious
distortion when using helical whips on each.

Battery saver and h.t. switching. This section
of the receiver is part of the logic control
system and determines whether the receiver,
transmitter, or neither receive supply cur-
rent at any particular time. The logic
circuits are energized continuously. The
following design for a battery saving system
represents an improved and more up-to-
date version of one previously described by
the author?,

M.o.s.f.e.t. logic is used because of its very
low power consumption, and high input
impedance. Logic gates are also used as d.c.
amplifiers for the squelch section. The more
recent complementary m.o.s. logic (e.g.,
RCA “COSMOS” or Motorola “McMOS”)
would be ideal but conventional m.o.s.
logic based on p-channel enhancement
m.o.s.f.e.ts is just as satisfactory in this ap-
plication if the internal active f.e.t. load
resistors are replaced by external resistors
of high value. At the supply voltages used in
this equipment this occurs automatically
but in any case can be achieved by connect-
ing the negative supply voltage terminal to
the positive terminal of the integrated logic
circuits. (In the printed circuit board de-
scribed later this was not done due to lack
of foresight.) The internal connections of
the two devices used, the Plessey MP104B
and MP102B, are shown in Fig. 7. In terms
of “negative logic”, i.e., logical ““1”* repre-
sented by a logic level close to the negative
supply rail, these are dual three-input NOR
and NAND gates respectively. This same
logic convention is used in the following
discussion since it corresponds with that
used in the data sheet. The terms “*high” and
“low™ will, however, be used to denote
voltage levels close to the positive and nega-
tive supply rails respectively. Thus *‘high”
here corresponds to logical “‘0”". Further, a
logic gate will be said to be “on’ when
current flows in its load resistor.

The design philosophy is that the operator
should not need to be aware that the receiver
does not operate continuously. Two modes
of operation will. be distinguished. 1n the
“normal’” mode the receiver is energized
continuously, whereas in the “stand-by”
mode the receiver is energized for only
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200ms in every 3-second period. The logic

system has the properties that when the
transceiver is first switched on it enters the

stand-by mode, any signal which exceeds
the squelch threshold during the 200ms on-
time causing the receiver to enter the normal
mode. The receiver remains in its normal
mode for ten to fifteen seconds after such a
signal has disappeared and then reverts to
the stand-by mode, and the same thing hap-
pens after a period (even momentary) of
transmission.

These properties are obtained by using a
multivibrator (/C,,,) which can also be
forced to remain in either of its two states.
The basic multivibrator circuit is shown in
Fig. 8 and is an interesting application of
enhancement m.o.s.f.e.ts. Only one capaci-
tor is needed to define the duration of both
states. Assume that 7r, and Tr, have just
turned off and on respectively. The drain of
Tr, has therefore just dropped to 0 volts
from V. and therefore the gate of Tr, has
received a negative step of magnitude V.
because of the capacitor. The latter then
charges via R, the diode from the drain
potential of Tr,, i.e., close to V... As soon
as the gate potential of Tr, reaches the
threshold potential, typically 4 volts nega-
tive with respect to source for the MP102
and MP104, Tr, turns off, its drain potential
drops to 0 volts and Tr, goes on. The rapid
rise to V. at the drain of Tr, raises the gate
of Tr, by the increment V,, via the capacitor,
and the latter subsequently discharges via
R, from the drain potential of Tr, (now
0 volts). The mark-to-space ratio is unity if
R, = 0 but can be made otherwise by
choosing R, and R, accordingly.

The multivibrator is inhibited by adding
extra m.o.s.f.e.t. switches in series with Tr,
and Tr,. Thus if the source of Tr, is discon-
nected from ¥V, the drain of Tr, cannot go
positive even though the multivibrator
reaches the state where Tr, has a gate poten-
tial of zero (i.e., Tr, on and C fully dis-
charged). Multivibrator action resumes
however, the instant that Tr, source is
reconnected to V., and Tr, and Tr; will
then go on and off respectively.

The MP102 is used in the actual receiver
circuit (Fig. 3) and each half of the circuit is
gated separately. In the stand-by mode, IC,,
is on for 200ms and off for 3 seconds. Pins
2 and 7 are then both low. /C3, , are used as
squelch amplifiers and pin 1 of /C, goes high
when a signal is present and low otherwise.
If the squelch output goes high during the
receiver on-time, C;, charges via Dy, and
pin 2 of IC,, goes high, inhibiting the gate
and ensuring that /C,, and the receiver re-
main on. When pin 1 of /C;, goes low again
C,, begins to discharge via the reverse
resistance of Dg. After about ten seconds
pin 2 of /C,, reaches its threshold voltage
and JC,, begins to conduct and multi-
vibrator action restarts. In order to speed
up the transition between modes, C,,, is re-
turned to the junction of R,, and R,s
instead of to chassis thereby introducing
positive feedback.

When the transmit button is pressed, the
battery is connected to the transmitter, and
at the same time /C,, is cut off (pin 7) and
the receiver power supply is removed.
Further, /C;, 1s also held off (via pin 6) and

this has the same effect as when a signal is
received in that C; is charged. The receiver
then remains on for at least ten seconds
when the transmit button is subsequently
released.

Interruption of supply current to the
receiver uses two separate switches, Tr ¢
and Trg, one of which is exclusive to the
class B power amplifier to avoid decoupling
or motor-boating problems. None of the
receiver circuitry requiresa stabilized supply
and Tr ¢ isconnected in common emitter to
give minimum voltage drop. Base current
is the collector current of an emitter fol-
lower, Tr, 5, which is also used to reduce the
output impedance of /C,, enough to drive
the timing capacitor Cy; and C,,. The
audio amplifier has to be switched relatively
slowly otherwise loud clicks are produced
by the loudspeaker in the stand-by mode.
Also the quiescent current drain of the
SL630 increases with supply voltage and it
is better to drop the supply voltage to 6 volts.
Try,and Tr,g4 are used as a complementary
emitter follower and are fed from the
emitter of Tr, 5 via a suitably long time con-
stant. The total voltage drop is increased to
about 2.8 volts by adding a light-emitting
diode, Dy, in series with the supply to /C,.
The power consumed by the lamp is “‘free”
yet it gives a useful indication of the receiver
mode and that it is switched on. No de-
coupling capacitors larger than 1 micro-
farad are required in the complete trans-
ceiver and tantalum bead capacitors provide
this in a very small volume.

It is essential that when the supply to the
receiver is interrupted or restored by the
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multivibrator, C,4 is not charged by any
transient. Ifit were the stand-by mode would
never be achieved. This requires that the
switching be rapid, especially relative to any
voltage changes at the output of /C,. This
is ensured by the decoupling components
C,3 and R,4. Once the V. -end of R;, has
dropped to 0 volts there is no further possi-
bility of C5, being affected. Similarly, when
the supply is reapplied, the base of Tr,, must
rise more slowly than that of 7r,, because
of the capacitors connected to pin 7 of the
L.M372, and therefore there is no switch-on
transient large enough to charge C,,.

In order that the squelch threshold be
independent of receiver on-time, more
subtle effects must be considered. There are
two time constants which are long com-
pared with the on-time during sampling;
these are the a.g.c. time constants of 50kQ
and Cq,; and the squelch smoothing (R;,
and C,,). Both these capacitors must there-
fore be made to store their charge during
the receiver off-time. Isolation of the a.g.c.
capacitor, Cg,, is the function of Tr, ,, which
is driven via Cg, from the switched supply
line to the receiver. When the receiver goes
off, a negative step appears at the gate of
Tr,, and its channel becomes effectively an
open circuit. Isolation of C,g is carried out
through diodes D, , and D,. When V, drops
to zero, D, is reverse biased and therefore
C,4 is isolated from the supply line. Pro-
vided Tr |, remains fully cut off, C,q is fully
isolated and this is ensured by adding D,
to actively pull down the base of Tr,,. Since
IC,, has a m.o.s.f.e.t. input the only signi-
ficant leakage from C,4isviaits own leakage
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resistance which for a tantalum electrolytic
is negligible in this application.

The thresholds for the squelch and the
battery saver lock-on process should be the
same and this is ensured by a suitable choice
for Rs, and Rss which are best adjusted on
test.

“Bleeper”. As mentioned in an earlier
section, the audio output amplifier /C,
functions either as a normal amplifier or as
a power oscillator. The control logic which
determines which mode is selected com-
prises two NOR gates (/Cs) and two NAND
gates (/Cg). The former pair are used as a
bistable memory and the second as a gated
astable multivibrator with a period of about
two seconds and with unity mark-to-space
tatio. The astable is included to make the
loud warning tone intermittent since it is
then far more noticeable in high ambient
noise levels. The power consumption is also
halved.

The two stable states of the astable will
bereferred to as “‘bleep-enabled’’ and **bleep
inhibited”. In the former state Q4 is a very
high resistance and the only input to IC is
from the positive feedback capacitor C,g.
This feedback is interrupted by the bistable
since gate D, is driven from its output (pin
9 of IC,,). The fact that pin 4 of /Cs is low
means that the astable is enabled (via pins
3 and 7) and that the audio stage is set to
maximum gain via the volume control (and
pin 8 of IC,). Muting transistor, Tr,,, is
still effective however so that in the bleep-
enabled state, whenever the squelch
threshold is exceeded, the receiver bleeps
loudly.

In normal operation (i.e., during a con-
versation) the receiver must not bleep but a
bleep on-off switch is undesirable; this is
the reason for the bistable. Whenever the
supply to the receiver transfers from high to
low the bistable is set (via C;, and R,,)
into the bleep-enabled condition. Therefore
this condition occurs automatically when-
ever the stand-by mode is regained and the
next incoming call activates the bleeper. On
receipt of a call the bistable must be reset
manually to the bleep-inhibited state and
this is done by momentarily depressing the
transmit button. Whenever the transmitter
supply line is high, Dg conducts and pins 4
and 7 of IC are latched high. During a con-
versation the bleep-enabled condition can-
not be regained. Spare gate inputs on /Cq
(pins 6 and 4) are used to disable the multi-
vibrator when the receiver is not operating.

The aerial

Theaerial plays a crucial part in determining
the practicability of equipment that must
remain operational in the pocket. Conven-
tional telescopic whips are unsuitable both
because they might be left retracted and
because of their fragility. A flexible wire can
be fitted into clothing but complicates the
manipulation of the set. Internal tuned loops
are often used at u.h.f. in commercial equip-
ment but this demands a plastic case and
also is less effective at v.h.f. The aerial
finally adopted for the author’s pair of
transceivers is the ‘“normal-mode helix”?
made from a steel spring and this has proved
extremely convenient and effective.

Q4 Q2
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Fig. 8. Basic circuit of the multivibrators

used for the battery saver and the ‘‘bleep™
interruptor.

L 13-8¢cm N

40 turns

Fig. 9. Helical aerial used with the
transceiver. The helix was made from a
steel spring and the coaxial plug is a sub-
miniature Belling Lee type. Although not
applied to the originals, copper plating
should reduce the losses slightly.

A wire helix with diameter and pitch
small compared to a wavelength in free
space (4,) has the property that electromag-
netic waves travel along it at a reduced velo-
city which depends on its dimensions. A
velocity reduction of one third gives an
effective quarter wavelength of only six
inches at 145SMHz compared to nineteen
inches for a straight whip. On the other hand
the more an aerial is shrunk the more its Tr
increases and therefore the more difficult it
is to maintain it in tune. Design information
for normal-mode-helix aerials is given in
reference 6 and the following expression for
the total number of turns (N) in the helix is
derived from formulae given therein:

2 / .
1081011 = L log, s /1_0 ~-1 '103
h 25 h 204

In this equation 4 is the overall length of the
helix, 4, is the wavelength in free space, d is
the diameter of the helix.

The helices used by the author have the
dimensions shown in Fig. 9 and were ob-
tained by adjusting empirically the helix
predicted by the above equation. The dia-
meter and number of turns are critical and
interdependent. If two helices have dia-
meters and numbers of turns equal to d,,
N, and d,, N, respectively and if they are to
resonate at the same frequency in the same
physical length, the following equation

holds:
N2 2.5 B dl 3
N \d,

This result can be used to convert the details
in Fig. 9 to suit other springs. Note however
that springs with diameter much less than
the one shown tend to be less efficient.

The input impedance of a parallel helix is
less than that of a straight whip and it is best
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to match the transmitter to the helix using
a field strength meter (e.g., the one shown in
Fig. 11) placed several yards away. First the
helix is adjusted in length for the best output
and then the transmitter matching is ad-
justed. Both are then readjusted iteratively.
Satisfactory results are still obtained when
the transceiver is used with a 50 or 75 ohm
fixed aerial installation.

Performance

Both sets have been in continuous daily use
by the author (G8ENN) and his wife
(G8ENO) since July 1972. Reliable contact
is usually obtained back to a 30ft high out-
side aerial when using the helix within a
radius of two to three miles. From particu-
larly favourable locations this limit in-
creases to at least forty miles and when
propagation conditions havealso been good
ranges of up to 150 miles to a well-sited high
gain aerial have been achieved using the
helix. The helix-to-helix range is much more
limited and is typically about one mile in a
suburban area. From favourable locations
however a range of ten miles helix-to-helix
is obtainable.

The squelch and noise limiter system has
proved very satisfactory and false triggers
are very rare, even with the helix inside a
car. Unless interference levels are severe the
receiver bleeps reliably on signals which are
too weak to read. If the squelch is set for
maximum sensitivity (0.2 microvolts) when
the battery is on the flat part of its discharge
characteristic (i.e., discharged to between
30 and 809, of total capacity and battery
voltage 9.6), the squelch sensitivity in the
first few hours after removal from the
charger is reduced to about 0.8 microvolts,
unless the squelch is temporarily readjusted.
At about 809 discharge the battery voltage
begins to drop and the receiver begins to
unmute on background noise. This provides
a warning and after a single subsequent
squelch adjustment about one day of normal
use (say ten hours stand-by and five minutes
of talking) remains before recharge is
essential. With normal use in the author’s
system charging is required only every five
days. Apart from this no attention is
required.

(To be continued)

Communications

Copies are now available of the proceed-
ings of the Communications 74 con-
ference, held at Brighton June 4-7.

The proceedings, which were received
by all delegates attending the conference,
comprise a book of 297 pages. This
volume contains the full texts and illustra-
tions of 42 papers and summaries of 10.

Limited quantities can now be supplied
to those unable to attend the conference,
price £15.25 including postage, cash with
order only. Orders should be sent to: IPC
Electrical-Electronic Press Ltd, General
Sales Department, Room 11, Dorset
House, Stamford Street, London SE1 9LU.
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IT PAYS TO KEEP IN TOUCH
WITH BURNDEPT

Whatever kind of communication
you need, Burndept are ideally
suited to supply it-anything
from a complete command and
control system to a single
radio-telephone.

In fact your problems are our
business.

The Burndept Total Communica-
tion Service has been built up over
50 years in radio to offer you the
most advanced British equipment,
‘expert planning help and follow up
service with national UK coverage.

Want to know more?

Soget in touch with Burndept
now.Just get your secretary to cut
out the Burndept symbol from this
page, clip it to your business letter-
head and post it to us.

We will getin touch with you.
Fast.

St.Fidelis Road, Erith, Kent DA8 1AU. Telephone: Erith 39121 Telex: 896299

) Not the biggest-just the best
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Sinclair Cambridge kit.
Was £27-45.

Nowonly £14-95!

(INC VAT)

You save £12-50!

An advanced 4-function calculator
inkitform

The Cambridge kit is the world’s
largest-selling calculator kit.

It's not surprising — no other calculator
matches the Sinclair Cambridge in
functional value for money ; and buying
in kit form, you make a substantial
saving.

Now, simplified manufacture and
continuing demand mean we can
reduce even the kit price by a
handsome £12:50. For under £15

you get the power to handle

complex calculations in a compact,
reliable package — plus the interest and
entertainment of building it yourself !

Truly pocket-sized

With all its calculating capability, the
Cambridge still measures just

43" x 2" x 7&". That means you can carry
the Cambridge wherever you go
without inconvenience — it fits in your
pocket with barely a bulge. It runs on
U16-type batteries which gives weeks
of normal use before replacement.

Easy to assemble

All parts are supplied — all you need
provide is a soldering iron and a pair of
cutters. Complete step-by-step
instructions are provided, and our service
department will back you throughout if
you've any queries or problems.

Totalcost? Just£14.95!

The Sinclair Cambridge kit is supplied ta you
direct from the manufacturer. Ready
assembled, it costs £21-95 —-so you're
saving £7 ! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best
calculator value on the market.

Features of the Sinclair Cambridge

¥Uniquely handy package.
45" x 2" x 7&", weight 3% oz.
% Standard keyboard. All you
need for complex calculations.
*Clear-last-entry feature.
*Fully-floating decimal point.
*Algebraic logic.
+#Four operators (+, —, x, =),
with constant on all four.
| % Constant acts as last entry
in acalculation.
*Constant and algebraic
logiccombineto actasa
limited memory, allowing
complex calculationson a
calculator costing less
than £15.
¥ Calculates to 8 significant
digits.
%Clear, bright 8-digit display.
*Operates for weeks on
four U16-type batteries
(MN 2400
recommended).



A complete kit!

The kit comes to you packaged in a heavy-duty polystyrene container.

It contains all you need to assemble your Sinclair Cambridge.

Actual size!

Assembly time is about 3 hours.

Contents:
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick-film resistor pack.

5. Case mouldings, with buttons, window and light-up display in

position.
6. Printed circuit board.
7. Keyboard panel.

8. Electronic components pack (diodes, resistors, capacitors,

transistor).
9. Battery clips and on/off switch.
10. Soft wallet.

%

1is valuable book — free!

rou just use your Sinclair Cambridge for
itine arithmetic — for shopping,

nversions, percentages, accounting,

lying, and so on —then you’ll get more than
ur money’s worth.

itif you want to get even more out of it,

u can go one step further and learn how to
lock the full potential of this piece of
:ctronic technology.
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ow ? It's all explained in this unique
yoklet, written by a leading calculator
ssign consultant. Inits fact-packed 32
iges it explains, step by step, how you can
se the Sinclair Cambridge to carry out
ymplex calculations.
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clair Radionics Ltd, London Road, Stlves, Hunts.
3.n0: 699483 England VAT Reg.no: 2138170 88
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sinclair
Cambridge

CCE K

4Y5'long x 2 wide x Y1 deep

Why only Sinclair can make you this offer
The reason’s simple : only Sinclair — Europe’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive —the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.

But that in itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've almost
certainly heard of them — the Sinclair Project 80 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And vou benefit !

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

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch — and we guarantee a correctly-assembled calculator for one year.

Simply fill in the preferential order form below and slip it in the post today.

Price in kit form: £13:59 + £1-:36 VAT. (Total: £14-95)
Price fully built: £19-95 4+ £2:00 VAT. (Total: £21-95)

To Sinclair Radionics Ltd, London Road,
I St lves, Huntingdonshire, PE17 4HJ
Name

Address

I Please send me
| a Sinclair Cambridge calculator kit at
I £13-59 + £1-36 VAT (Total: £14-95)
[T] a Sinclair Cambridge calculator ready built
I at £19:96 - £2-00 VAT (Total: £21-95)
*| enclose cheque for £ , made
I out to Sinclair Radionics Ltd, and crossed
*Please debit my *Barclaycard/Access
I account. Account number

-
I
I
|
l
!
b
-

I *Delete as required.
S SN SR I D SR S T S B FETRI A SRS SN SIS NS S SR S
WW—076 FOR FURTHER DETAILS



al6

Wireless World, July 1974

A NEW STANDARD FOR SOUND REPRODUCTION
HD250 High Definition Stereo Control Amplifier

aane

ftt 1

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 respectof performance, engineering design and quality of construction.
We believe that no other amplifier in the world can match the specification of the HD250. Look atextracts

from the specification below.

Power output.
Rated:

Maximum:

Distortion.
Pre-amplifier:

Power amplifier.
atrated output:
at 25w output:

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

RADFORD AUDIO LIMITED, BRISTOL, BS32HZ Telephone: 0272 662301

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

90 watts average power per channel into
5 ohms load.

Zero. (Cannot be identified or measured
as it is below inherent circuit noise.)

Less than 0.02% (typically 0.01% at 1kHz).
Typically 0.006%.

Overioad margin.
Disc input 40 dB min.

Hum and noise output.
Disc: —83dBV Measured flat with noise band-
width of 23kHz.
—88dBV Measured with ‘A’ weighted
characteristic

Line: —85dBV Measured flat.
—88dBV ‘A" weighted.

Size: 17 inches X 42 inches X 11 inches deep
overall.

Weight: 211b.

WW—077 FOR FURTHER DETAILS

INSTRUMVIENTS

plotter

type PL100

Professionally designed to cater for a wide spectrum of low-
frequency measurement and display needs, this British plotter
features high-grade, versatile performance at a realistic price.

ALL SOLID STATE ELECTRONICS
TRANSDUCER POWER AND INPUT FACILITIES
PLUG-IN FRONT END FLEXIBILITY

High gain  — 1 mV and 1 pA/cm

Differential — 50 uV/cm

Linear Level — 500 uV/cm

Logarithmic — 2 and 5 voltage decades

Time Base — 11 sweep speeds-5 sec 500 mins

Linearity — 0.1%,
Repeatability — -:20.1%
Writing Speed — 200 mm/sec

BASIC PLOTTER

£199

Contact us for brochure and demonstration. Prices subject to VAT,

.. 1Lllovd mmstruments Limited

Brook Avenue, Warsash,Southampton SO3 6HP. Tel:Locks Heath 4221

Telex No: 477042 - JAY JAY - SOTON

WW—078 FOR FURTHER DETAILS
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Ohms per volt

A question of voltmeter manufacture

by “Cathode Ray”

Having to keep up an appearance of infalli-
bility is one of the stresses of youth that
cause many to die young. But those that
escape it, or with maturity learn better,
enjoy not adding loss of face to the discom-
forts of old age. Thus, instead of being upset
by receiving a letter from Mr A. J. Sargent
pointing out a slip in my treatise on magnet-
ism in the January 1973 issue I was happy to
see in it an excuse for further chat.

The said slip had nothing to do with
magnetism, so would not have occurred if
I’d stuck to the point. It was a slightly faulty
buzz from a particularly energetic bee escap-
ing from my well-stocked bonnet. Its motive
force was the practice of voltmeter makers
of specifying the current load of their pro-
ducts in ohms per volt. My correspondent
pointed out to me that it was the reciprocal
of current that was so specified. He tactfully
refrained from adding “Fancy Cathode Ray
forgetting Ohm’s Law!™.

Well of course he was perfectly right, and
although I doubt if anyone was misled by
my error, and it was only the generally ac-
cepted kind of sloppiness of speech we use
in reckoning petrol consumption in miles
per gallon. I really ought always to practise
what I preach and use my words carefully.

This particular side swipe comes out at
the slightest pretext (such as an article on
magnetism) because I hope some day to pro-
voke a voltmeter maker into explaining why
he specifies the current load of his meters
not only reciprocally but also clumsily in
ohms per volt. One doesn’t ask for a 13
volts-per-ohm plug, suitable for a 240 amp-
ohms power supply.

[t is in fact an even clumsier practice than
at first appears, for in full it has to read
“ohms per volt of full-scale reading”. So if
you want to know how much current is
leaking away through your 20,000 ohms per
volt voltmeter (to impress you the makers
always say 20,000€2 not 20kQ) when it is
reading, say, 195V on the 300-V range, you
have to divide 195 by 300 times 20,000; and
if you concentrate on it sufficiently you get
32.5uA as the answer. Personally I think it
would be a lot easier if below the voltage
scales there was a voltmeter leakage (or
load) scale, 0 to 50uA, in grey to be distingt
from the volt scales and less conspicuous,
but there whenever you wanted it. The de-
flection that indicated the voltage would at
the same time show the voltmeter current.

If you did want to know the voltmeter

resistance on any range you would simply
divide that range (in volts) by the S0uA or
whatever full-scale current was shown on
that particular instrument. In our example,
on the 300-V range it would be 300/50,
which (as the current is in pA) is 6MQ.

Most voltmeters use the same current on
all ranges, hence the simplicity of specifying
that figure. As for the exceptions that are
complicated by more than one full-scale
current, note that equally they have more
than one ohms-per-volt of full-scale voltage.
I’'m still waiting to hear why the makers pre-
fer to work in the latter involved terms.
M. G. Scroggie, who is very much at one
with me in such matters, has been waiting
at least 12 years, since the question was first
put bluntly in Radio & Electronic Laboratory
Handbook, 7th edition, and again in the 8th.

What we really want to know, of course,
is neither the current nor the resistance. We
want to know the voltage between A and B
before we connected the voltmeter to those
two points. Being very accommodating we
would settle for the drop in voltage due to
the connecting; it is easy enough to add this
to the indicated voltage to give the true
reading (subject of course to the possible
meter error; and if you haven't studied the
relevant British Standard, BS 89, you'd be
surprised to see how large that could be. For
example, if the reading at 0°C on a portable
multi-range moving-coil instrument with a
3in scale was 30V on the 100-V range, the
true reading within the tolerances allowed
in the Industrial Grade—previously called
British Standard First Grade—could be
anything from 24.75 and 35.25V. So there
would be no sense in logging it to several
places of decimals!).

Unfortunately the load error, which is
extra, depends on the impedance of the
circuit to which the voltmeter is connected.
If that is hundreds of times less than the
voltmeter resistance then you have little to
worry about. But we rarely know what it is,
and (especially in circuits subject to feed-
back) may not even be able to make a reliable
guess at the order of magnitude.

One particular but often occurring case
is the potential divider (see Figure). Let’s
suppose it is connected across a relatively
low-resistance d.c. source. That puts R; and
R, practically in parallel, so far as the re-
sistance in series with the voltage source and
the voltmeter V is concerned. If you have
any hesitation about accepting that state-
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Current load with a potential divider.

ment, study of the theorem ascribed to
Thévenin (by the French) and Helmholtz
(by the Germans) is indicated. Note that
this effective source resistance is the same
regardless of whether one is measuring the
voltage across Ry and R,. It is equal to
R,R;/(R{+R;). Call it R,. The drop in
voltage in it due to V is of course I R, where
I. is the current taken by the voltmeter,
read off the scale which the voltmeter
manufacturing industry will be rushing to
insert when it has finished reading this
article. (Oh yes?) So we just add I ,R; to the
voltage reading.

If we haven't a clue what the source
resistance is, or alternatively have but can’t
be bothered to perform the above simple
calculation or tap it out on the pocket com-
puter, we can get a correction by shunting
V by a resistance equal to the resistance of
V. Doing this will reduce the reading. This
drop is the correction we should add to the
first reading. If it is more than about 109
then the correction itself is appreciably in-
accurate and we should get a higher-
resistance voltmeter.

The late Bainbridge-Bell described a
method in which a multi-range voltmeter
itself is used to provide an alternative re-
sistance. A reading is obtained on two
ranges, the ratio of the higher voltmeter
resistance to the lower being m. In most
instruments it is the same as the ratio of
full-scale readings. Then if V, and V, are
the readings on the upper and lower ranges
respectively, the corrected voltage is

(m—1V,V,
mV,—V,
A disadvantage of this method is that

readings which come low on the scale are
less accurate. Both these altered-resistance
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methods rely on the circuit as a whole being
ohmic (i.e., linear) so may not work well in
electronic circuits. In transistor circuits it
may be helpful to remember that the base-
to-emitter voltage is fairly constant at about
0.55-0.6V for silicon and 0.16-0.2V for
germanium.

These methods of correction can be used
for a.v. provided also that the a.v. voltmeter
is not used on a non-linear part of its range
(most of them include a rectifier). And if the
circuit is reactive the correction is likely to
be very inaccurate. Remember too that a.v.
voltmeters are in general less accurate than
d.v.

Another curious thing about the habits of
meter makers is that although their most
popular products measure current as well
as voltage (for which they specify voltmeter
ohms per volt of full-scale reading) rarely if
ever do they act logically by specifying the
ammeter in siemens per ampere of full-scale
reading. Again, I wonder why, and hope an
answer may be forthcoming. Now that the
voltages in most electronic circuits areé so
much lower than they used to be, the voltage
lost in the meter when measuring current is
correspondingly more significant and ought
to be allowed for, or at least allowable for
by those who want to do so. But the infor-
mation is not given. Of course the S/A of
f.s.r. form of supplying it is logical only in
the context of the illogical Q/V of fs.r.
which I've been busy deploring. The sensible
way would be to have an unobtrusive
voltage-drop scale for use when reading
current. ’

I have no doubt that if any instrument
makers are taking a blind bit of notice of
my constructive criticisms they will be
already asking their dictating machines to
take a letter pointing out that there are
already too many scales to have to find
room for on their multi-range test meters,
and adopting my suggestions would only
make confusion worse confounded. (I don’t
think on second thoughts they would phrase
it just like that.) Perhaps so, but now that a
branch of industrial endeavour dignified by
the name of ergonomics has been intro-
duced why not use it? If however even this
resource fails, at least may we have the full-
scale voltmeter current and ammeter voltage
included in the specifications in place of the
ohms-per-volt rubbish?

MARCH 1974 ISSUE

The issue number on the spine of the March
1974 issue was incorrectly printed as 1461.
It should have been 1459, as correctly printed
on the contents page. We apologize to readers,
librarians and others to whom this error may
have caused inconvenience.

Literature
Received

PASSIVE DEVICES

Advance Filmcap have sent us a copy of their new
capacitor data book, which gives full information on
ranges of polycarbonate, polyester, a.c. types, elec-
trolytics and film types of capacitor. Advance Filmcap
Ltd, Rhosymedre, Wrexham, Denbighshire WW401

Erie have sent us a wall-chart which covers capacitance
ranges and working voltages of their ceramic, electro-
lytic, paper and film capacitors, together with outline
drawings. Erie Electronics Ltd, South Denes, Gt.
Yarmouth,Norfolk ..................... WwW402

EQUIPMENT

A short-form - catalogue describing a range of pulse
generators, word generators, af. oscillators and
distortion meters has been published by Lyons
Instruments Ltd, Hoddesdon, Herts ....... wWw403

Two new product ranges are described in a supple-
ment to the Radiatron short-form catalogue. The
Electromatic range of timing, sensing and control
modules with relay output is listed and there is a
description of the Hopt electromechanical and elec-
tronic . counters. Radiatron Components Ltd, 76
Crown Road, Twickenham, Middlesex ..... WwW404

Constant-potential battery chargers are the subject
of a leaflet from Erskine Systems Ltd, Newby, Scar-
borough, Yorkshire, YO12 6UE. Chargers of capacity
from 24V, 3A to 220V, 15A are described in both
chassis and cubicleforms ................ WWw405

Two low-noise microwave sources are fully described
in leaflets from Microwave Associates. The ML13000
series, on Bulletin L/0013, provides signals in the
range 1.25GHz to 17GHz, while Bulletin L/0009
details the performance of the ML12000 multi-
channel series, working between 1.7 and 10.3GHz.
Microwave Associates Ltd, Dunstable, Bedfordshire
LUSASX tttviiiiriiiniineeannens WW406

Intended principally as an IEA promotional leaflet,
a publication by Feedback, “Teaching Technology”,
forms a short-form catalogue of a range of equipment
for the teaching of electrical, mechanical and control
technology. Feedback Instruments Ltd, Park Road,
Crowborough, Sussex .................. Ww407

Moore Reed have sent us a leaflet on their VT111
“Intelligent” video display terminal, which is field-
programmable, containing a central processing unit
and a 4k memory. Moore Reed & Co Ltd, Walworth
Industrial Estate, Andover, Hants ......... WWwW408

We have received a leaflet describing a range of
kilovoltmeters measuring up to 200kV or more from
Hipotronics Inc, Brewster, NY,USA ...... WWwW409

Bulletins 7602 and 7603 describe a series of Gunn
oscillators intended for use as local oscillators in
remodulation-type link equipment receivers, between
5.855GHz and 13.27GHz at 3W nominal. Micro-
wave Associates Inc, Burlington, Mass., USA WW410

Data sheets are now available on the Mini 400 series
of bench power supplies by Weir Instrumentation
Ltd, Durban Road, Bognor Regis, Sussex .. WW411

We have received from Bradley a wall-chart which,
in addition to brief information on their range of
measuring instruments and microwave sources,
contains some interesting general information in the
form of conversion tables, pulse parameters, Fourier
analysis and the like. G. & E. Bradley Ltd, Electral
House, Neasden Lane, London NW10 IRR  WW412

APPLICATIONS

We have received from Nordmende a booklet, in
English and German, intended to assist technicians
in the servicing of digitally-controlled TV receivers
by Nordmende. The booklet is a very simple intro-
duction to basic logic circuitry in addition to the
television information on the Telecontrol Il system.
Norddeutsche Mende Rundfunk KG, Zentralkun-

dendienst, 28 Bremen, Postfach 44 85 08, Germany

Ww413
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Mullard have reprinted an article, originally in Mullard
Technical Communications, entitled “Cleaning
Processes for Mullard Resistors and Capacitors on
Printed-wiring Boards”, which deals with the use of
various types of cleaning agent and their effect on
component materials. Ref. TP1448, Instrumentation
and Control Electronics Division, Mullard Ltd,
Mullard  House, Torrington Place, London
WCIETHD ...t wWwal4

Equipment designed by the BBC Designs Department
is often described on information sheets for the
benefit of manufacturers who may wish to exploit
the designs commercially. We have recently received
EPl4/1, CO8/501 and RLE, describing a.f. test
equipment, 8-bit a-to-d, and d-to-a converters and
radio link equipment. BBC Designs Department
Liaison Unit, BBC, London W1A 1AA .... WW415

GENERAL CATALOGUES

A catalogue of liquid-tight fittings, strain-relief
terminations, Ty-rap harnessing, connectors, tools
and wire-markers, has been produced by Thomas
and Betts Ltd, Greenhill House, 90/93 Cowcross
Street, LondonECIM6JR .............. WWw416

The 1974 index and price list from ECS is now avail-
able, covering products from RCA, SGS-Ates, IR,
Keyswitch, AEG/Telefunken, Emihus, Seatronics,
Allen Bradley, Guest International, Semitron and
Litesold. ECS (Windsor) Ltd, Thomas Avenue,
Windsor,Berks. ........ociiiiiiiiiinn, WwW417

MISCELLANEOUS

The Final Acts of the World Administgative Telegraph
& Telephone Conference held in neva in 1973
has just been published by the ITU. The*Acts contains
Telegraph and Telephone Regulations which come
into force in September 1974, and are published in
French, English and Spanish. Each volume costs
17 Swiss Francs from Sales Service, International
Telecommunications Union, Place des Nations,
CH-1211 Geneva 20, Switzerland.

About People

Howard Steele, ACGI, B.Sc(Eng), FIEE, Direc-
tor of Engineering of the IBA, was awarded an
Honorary Fellowship of the British Kinemato-
graph, Sound and Television Society at the
Fellows’ Luncheon in May. The award is in
recognition of his “unremitting efforts to
progress the highest standards of motion picture
film technology and usage in colour television
broadcasting”. Mr Steele played an important
part in the selection of the European colour
television system and was awarded two Royal
Television Society premiums for his contribu-
tions.

Senri Miyaoka, manager of television tube
development at Sony, received the 1974
Vladimir K. Zworykin Prize Award for his con-
tribution to the development of new concepts
in colour television tubes. Mr Miyaoka was
responsible for the development of the single-
gun, three-beam tube—the Trinitron, released
in 1968. An article on this tube by Mr Miyaoka
appeared in our December, 1971 issue.
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Concluding a review: methods of measurement

by A. S. MclLachlan, J. H. Ainley and R. J. Harry

Directorate of Radio Technology, Home Office

For successful control of interference it is
necessary to ensure that the bulk of equip-
ment is suppressed before being placed on
the market. Because of the wide variety of
equipment which may cause interference
and the great diversity in the design of any
particular type of equipment it is not pos-
sible to prescribe a single physical form of
suppression which will meet every case.
Instead it is necessary to lay down limits in
a particular form for each class of equip-
ment in conjunction with a standardized
method of measurement® and a method of
production control. There are generally
four different ways in which interference
may be coupled from an equipment to a
receiving installation: by conduction along
leads such as mains supply wiring, tele-
phone or control cables; direct radiation
from the equipment itself; radiation from
the leads; or radiation from an aerial con-
nected to a radio transmitter or receiver.

Thus there are requirements for two basic
forms of measurement—a voltage measure-
ment at the power supply terminals (and in
the case of radio transmitters or receivers at
the aerial terminals) of the equipment and a
radiated field strength measurement.

For equipment which itself radiates, it is
generally necessary to apply both methods
in the frequency range up to 30MHz but
because power at higher frequencies is
poorly conducted along wires a radiation
measurement only is necessary at frequen-
cies above 30MHz. For equipments such as
small domestic appliances which do not
themselves radiate appreciably, a terminal
voltage measurement only is necessary in
the frequency range up to 30MHz to control
conducted interference, with some other
form of measurement to control the radia-
tion from the leads in the frequency ranges
above 30MHz. The terminal voltage meas-
urement on all equipment with the excep-
tion of television receivers is made using a
standard V network in which the measured
voltages V, and V, are a combination of the
symmetric voltage, e,, and the asymmetric
voltage e, which are shown in the equivalent
circuit in Fig. 4. The 150 ohms termination
is chosen to represent the mains impedance
which has been shown to have a median
value of this order. For television receivers
a delta network is used in which the sym-
metric and asymmetric voltages are meas-
ured separately.

At frequencies above about 30MHz con-

ducted interference ceases to be important
and coupling is mainly by radiation from
the equipment and its leads. When radiation
takes place from the equipment itself, e.g.
from motor vehicle ignition systems and
large radio frequency heating devices,
measurement of radiated field strength must
be made. This is done in a standard manner
usually at a distance of 3m, 30m, 100m or
300m from the appliance, depending upon
the frequency range and size and power of
the source. The measurement of ignition
interference at a distance of 10m is shown
in Fig. 5.

Field strength measurements are difficult
and expensive; their accuracy and repeata-
bility with normal equipment and tech-
niques tends to be low and the measure-
ments usually have to be made outdoors.
To overcome the drawbacks of the direct
measurement of field strengths the CISPR
has developed substitution methods of
measurement in which the results are quoted
in terms of ¢.w. power from a signal genera-
tor to give the same output on the measuring
receiver as the equipment or appliance
under test.

Two different methods are in use. In the
first, which is used for battery operated
appliances with self-contained batteries in
the frequency range 30—300MHz and for
microwave ovens in the frequency range |
to 18GHz, the equipment is placed on a
turntable at a convenient distance from a
measuring aerial and rotated for maximum
indication on the measuring receiver. The

equipment is then replaced by a half-wave
dipole fed from a standard signal generator
which is adjusted to give the same output on
the measuring receiver. The interference
power of the equipment is then quoted as
the power (pW) at the terminals of the
dipole. The second method utilizes a ferrite
current transformer and associated power
absorbing ferrite rings arranged in a manner
to be described later.?® The transformer and
associated ferrite rings are moved along the
supply lead to obtain a maximum indication
on the measuring receiver. The interference
power of the equipment is quoted as the
c.w. power from a standard signal generator
to give the same output on the measuring
receiver under defined conditions. This
method is used in the frequency range 30—
300MHz for domestic and other appliances
which radiate mainly from the supply leads.

At present in the UK and a number of
other countries the greatest number of com-
plaints from a single source of interference
are those caused by contacts, mainly of
thermostats. Measurement of the discon-
tinuous interference caused by contacts
presents difficult problems. The solutions in
current use are not entirely satisfactory and
the resultant methods "of measurement
which have developed over a great number .
of years are very complicated and not
readily understood. Originally discontinu-
ousinterference (““clicks’”) wasdistinguished
from continuous interference (“buzzes”) by
listening in the audio circuits of the measur-
ing set. Clicks, which were disturbances

Y

O
Fig. 4. Simplified equivalent circuit of an
appliance connected to a V-network.




256

judged to last less than 200ms, were counted
by the operator and a weighting factor of
20log, , 30/N, where N equals the number of
clicks per minute, was added to the limit for
coatinuous interference to arrive at that for

the discontinuous interference for the appli- .

ance under test. The appliance was then
judged to pass or fail the test by the appli-

%
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Fig. 5. Measurement of ignition

cation of the upper quartile method in which
if more than 259 -of clicks exceeded the
limit the equipment was rejected.

This method isextremely tedious and time
consuming and, relying as it does on the
judgement of individual operators, yields
results which are far too inconsistent for use
in modern conditions. Recently, as an in-
terim measure to enable test houses and
laboratories to speed up measurements and
achieve more consistent results, especially
on programmed appliances such as auto-
matic washing machines, the CISPR has
rationalized its recommendations on dis-
continuous interference and has produced a
more rigid definition of a “click” to enable
the measurement of duration and repetition
rate to be made using a special electronic
counter specified in CISPR Recom-
mendation No. 41. Fig. 6 shows the block
schematic of the method of measurement in
the v.h.f. range.

A click is now defined as a disturbance
which lasts not more than 200ms and is
separated from a subsequent disturbance by
at least 200ms. If more than two of these
clicks appear in any two-second interval the
limit for continuous interference applies. For
clocks which are repeated less often than
twice in two seconds the weighting factor 20
log,, 30/N applies as before.

The method of counting the number of
clicks during the observation time is-im-

interference.
appliance m’;‘p mains lead
under
test

C.I.S.P.R.
quasi-peak measuring

set

if.
output

disturbance
analyser

Fig. 6. Measurement of discontinuous interference in the frequen'cy range 30-300M Hz.
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portant and where possible, i.e. in general
for simple appliances, the number of open-
ings and closings of the switch or thermo-
stat is used. For programmed appliances
and other complex equipment where it is
impossible to count the number of openings
and closings of contacts the number of
clicks which exceed the limit for continuous
interference is counted by the interference
analyser and the upper quartile analysis is
then applied as before.

The input to the disturbance analyser is
taken from the i.f. stage of the measuring
set which retains the function of the meas-
urement of amplitude. The disturbance
analyser’s functions are the counting of
clicks and the assessment of duration and
repetition rate. The operation is semi-
automatic in that the apparatus may be set
up and left unattended for the duration of
each test which may last as long as several
hours.

Limits of interference

When suitable methods of measurement
have been developed it is then possible to
fix limits of interference. To a large extent
these are a compromise between that which
will give protection in all circumstances and
that which it is possible to achieve economic-
ally without affecting the operation or safety
of appliances to be suppressed. For the
broadcasting bands the limits are based on
calculations which take into account the
minimum field strength at which a par-
ticular broadcasting service is expected to
provide satisfactory reception, the median
value of the measured decoupling factor be-
tween an appliance and sound radio or
television installations in homes, the pro-
tection ratio required for satisfactory recep-
tion and the effective length of the receiving
aerial. Itis then common practice to monitor
the effectiveness of these limits by analysing
the statistics of complaints as described
earlier. Limits used in the UK are in
general in accordance with the recommen-
dations of the CISPR which are based on
compliance in production of 809 with a
confidence of 809 assuming a gaussian
distribution.

Measuring apparatus

Measuring receivers. Interference measur-
ing equipment was first designed for use in
the protection of amplitude-modulated
sound broadcasting in the L.f. and m.f.
bands. Extensive testing was undertaken
to determine the electrical characteristics
required to give measured values corres-
ponding to the subjective effect of disturb-
ances. For the If. and m.f. bands this
resulted in a specification for an r.f. value
voltmeter having a bandwidth of 9kHz and
detector time constants of Ims charge and
160ms discharge. The bandwidth of 9kHz
was, of course, chosen to represent the band-
width of the a.m. sound broadcast receivers
in use at the time. For the protection of
other type of services it would be ideal to
have measuring apparatus specially de-
signed to correspond to each service. Un-
fortunately for general use this would be
uneconomic and also there would be a
difficulty in correlating the results of meas-
urement by different apparatus to achieve




Wireless World, July 1974 257

a common limit to apply to interfering TABLE 2

" equipment. The CISPR therefore de- CHARACTERISTICS OF CISPR QUASI-PEAK MEASURING
cided to standardize on fixed bandwidth APPARATUS
receivers with specified time constants.
There are three specifications for the fre- Characteristics Frequancy range (MHz)
quency range 0.15-1000MHz, the essen- » 0.015t0 015 | 0.15t030 | 25 to 1000
tial characteristics of which are shown in .
Table 2. The use of the specified charac- Bandwidth at 6dB 200Hz 9k Hz 120kHz
teristics in a CISPR receiver has the 8!"3’39 "mt‘? CO“S‘a“t‘ sggms . 68"‘5 50(1)’“5

v 2o . . ischarge time constant ms ms ms

effe(ft of requirng a larger amplitude mpu.t Mechanical time constant of meter 100ms 100ms 100ms
to give the same output as the pulse repeti- Overload factor (r.f. and i.f. amplifiers) 24d8B 30dB 435dB
tion rate decreases. Fig. 7 shows the pulse Overload factor d.c. amplifier 12dB 12dB 6dB

response curve for the frequency range 25—
1000MHz. A measuring receiver built to
the CISPR specification is essentially of the
superheterodyne type with solely manual
gain control by means of calibrated attenu- measuring
ators and a built-in calibrator for setting the e

receiver gain to a standard value. ::‘Jg;:?;rmer
Impulsive interference is unlikely to be a E " additional ferrite fings
problem at frequencies above 1GHz. At f 1 to increase isolation
X ) . — 1 when necessary
present the only likely major source of inter- appliance é —_— ———
ference at these frequencies is the micro- A — —————— 3 7 ———— CE
. . B & D B )
wave oven which is designed to operate at mains lead
a frequency of 2450+ 50MHz or 5280+ , '(';‘:a":::::'
100MHz but which also generates energy at [e———when L= 4.2m Frjp & 40MHz i1 titted)
other frequencies not necessarily harmonic-
ally related to the fundamental but extend- (a)

ing throughout the spectrum from the Lf.
band up to the s.h.f. bands. Experience has
shown that each such spurious radiation
may occupy a bandwidth in excess of
50MHz and that the energy is not uniformly
distributed over this bandwidth. Thus
measuring receivers with different band-
widths may give different results and it is
not possible to apply accurate correction
for bandwidth in order to correlate them.

1t has been argued that the best correla- L
tion with the disturbing effects of this type ———— —
of interference would be obtained with the 3 ferrite rings 56 ferrite rings f
use of a measuring receiver having a very : ’ —J L’ "“* ~12

wide bandwidth and an r.m.s. detector. The ST aemm

CISPR, however, has taken the view (b)

that the construction of a special receiver Fig. 9. Construction and use of the CISPR ferrite clamp.
for the measurement of interference from

microwave ovens would be so expensive X
that very few would be built and that effec- ;’ f
tive control would be much more likely to £
be achieved if it were based on a commer- 5%
cially available receiver which is already in ?

widespread use. It has therefore recom-
mended the use of a spectrum analyser
having the characteristics shown in Table 3.

57
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to supply mains
to television receiver

Fig. 8. Basic circuit of a delta “artificial
mains™ network. Fig. 10. The CISPR ferrite clamp.
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TABLE 3

Characteristics of a spectrum analyser
for use in the frequency range 0.3—18GHz

Spurious responses : 40dB below response
at the instantaneous tuned frequency. (A pre-
selector may be used.)

Bandwidth: 125+ 25kHz.

Variable attenuation in both rf. and if.
sections of receiver.

Screening effectiveness: 60dB.

Sweep time: variable from at least 0.1 sec.
to 10 secs.

Display tube: storage type (or other means
of storing information).

Note: During measurements a filter shall be
provided at the input of the analyser, having
at least 30dB attenuation at the operating
frequency of the equipment under test.

QUASI-PEAK
MEASURING SET
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Fig. 11. Method of calibration of CISPR ferrite clamp.
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Auxiliary apparatus. As already stated the
interference measuring receiver is essentially
a valve voltmeter and has to be used in con-
junction with certain auxiliary apparatus
including antennae and terminating net-
works. For field strength and substitution
measurements the use of a half wave dipole
antenna is normally specified with the pro-
viso that broadband and other types of
antenna such as horns may be used where
these can be shown to give the same results.

For measuring terminal voltages in the
frequency range up to 30MHz terminating
networks of specified form are used. These
range from simple attentuators for antenna
terminal voltage measurements to V and
delta'! “‘artificial mains” networks for
measurement on mains supply and other
lines. Fig. 8 shows an example of a basic
delta network for measuring r.f. voltages on
the supply terminals of television receivers.
The network is required to provide a de-
fined impedance, at radio frequencies, be-
tween the mains input terminals of the
television receiver and between each of
these terminals and earth. In addition a
suitable filter is incorporated to isolate the
measuring receiver from radio frequency
voltages on the supply mains. In practice
this is somewhat difficult to use and a modi-
fied version using a balun is employed.

For the assessment of interference radi-
ated from the mains lead of an appliance in
the frequency range 30-300MHz a ferrite
clamp is used. The construction and use of
a typical CISPR ferrite clamp'® is shown
in Fig. 9. It consists basically of a ferrite
cored current transformer in which the
mains cord of the appliance under test is
one winding and the lead to the measuring
set is the other. To stabilize the impedance
at the point of measurement and provide
some r.f. isolation from the mains, a large
number of ferrite rings, usually between 50
and 65, are placed over the mains lead as
shown in Fig. 9(b). A like number of rings
are placed round the lead to the measuring
set to reduce standing waves on the screen.
In practice the rings are split and mounted
in a hinged plastic case as shown in the
photograph in Fig. 10. This allows appli-
ances having mains leads with moulded-on
plugs to be measured without cutting or
changing the lead. At each frequency -of
measurement the clamp is moved along the
stretched out main lead to give maximum
reading on the meter at the current antinode
closest to the appliance. At this point the
clamp presents to the appliance a substanti-
ally resistive impedance of between 100 and
250 ohms.

The clamp method of measurement is
essentially a substitution one in which the
appliance is replaced by a standard signal
generator. The interference power is taken
to be that from the generator at'the input to
the clamp. To avoid the tedious process of
substituting the signal generator on every
measurement a calibration curve is prepared
for each clamp under defined conditions.
Fig. 11 shows the details of the calibration
in which the clamp is placed Im above a
non-metallic surface and connected to a
signal generator and a measuring set to
enable a measurement of insertion loss to
be made. Radio interference measuring re-

ceivers are usually calibrated to give voltage
readings in dB (V) (i.e. decibels relative to
1uV). To convert a voltage across a 50-ohm
resistor expressed in dB (¢V) to power in the
resistor expressed in dB (pW) (i.e. decibels
relative to 1 pW) it is necessary to subtract
17 (i.e. 10 log;o50). Quite fortuitously the
insertion loss of a well-made clamp con-
nected between 50-ohm impedances is
nearly equal to 17dB, thus for many pur-
poses it is possible to read the interference
power in dB (pW) directly from a measuring
receiver which is calibrated in dB (¢V). For
greater accuracy the calibration curve for
the particular clamp can be used. '

The clamp has been developed empiric-
ally and the precise theory is not yet well
understood. For instance the selection of
the correct grade of ferrite presents a diffi-
culty and is essentially a matter of trial and
error. Nevertheless the performance of cor-
rectly constructed clamps has been checked
in many different countries and it has been
confirmed that it provides a most satis:
factory method for the measurement in the
v.h.f. bands of interference from equipment
which radiates mainly from the supply
leads.

For the measurement of discontinuous
interference an automatic analyser has been
developed. A schematic diagram of a typical
analyser is shown in Fig. 12. The function
of the disturbance analyser is the recogni-
tion and recording of different durations
and repetition rates of interference gener-
ated by switching devices. Measurement of
the amplitude of these disturbances remains
the function of the quasi-peak measuring
set. The disturbances which are being
measured are of fairly high amplitude and
comparatively long duration and there are
thus none of the problems of coping with
short duration, fast risetime pulses of low
amplitude. The main problems have been
the difficulty, because of the varying delay
times, of associating each pulse in the inter-
mediate frequency stage with the corres-
ponding meter deflection, and the precise
interpretation of the various, sometimes
conflicting, requirements which had been
laid down at different times in different
CISPR recommendations. The CISPR,
as already mentioned, has rationalized the
requirement for the measurement of dis-
continuous interference and included all of
them in one recommendation. This has re-
moved one difficulty. The other problem has
been tackled in different ways in different
countries and it will require further work to
standardize the analysers to ensure reason-
able correlation of results.

Conclusions

Alarge measure of success has been achieved
both nationally and internationally in the
control of radio interference. There is still
much to do, however, and the rapid changes
which are taking place in every facet of
modern life make it essential to keep exist-
ing equipment and practices under review.

For the present, the emphasis, from a
standardization and regulatory point of
view, has shifted to the treatment of radio
interference measurement and suppression
requirements so that they no longer form a
possible barrier to trade. In the UK this
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will mean a change from a predominantly
voluntary system of co-operation to one in
which almost all equipment will be required
by law to be suppressed at the time of manu-
facture. This in turn may lead eventually to
the extension to other products of the type
testing and conformity marking scheme
now in operation for motor cars.

Acknowledgement is made to W. Gold-
smith for his contribution on international
aspects, to the staff of the Ministry’s radio
interference laboratory for their assistance
in the preparation of the article ‘and to the
Director of Radio Technology for per-
mission to publish it.
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The short view

The cathode-ray tube in the photograph
has been designed by A. V. de V. Krause
for the Sinclair television receiver, now
under development. The tube is 100mm
long and presents a picture which is about
the same size as a 35-mm slide. The directly-
heated filament, working at 0.75V, con-
sumes 30mW. Electrostatic deflection is
used, requiring 100Vp.p. per 1000V on
the third anode, which is run at 1-2kV
(beam current 35pA). Grid voltage for cut-
off is —20V per kV of first anode potential.
Novel techniques are used in the tube
construction, the body being made in two
parts, split longitudinally. No graphite
coating is applied, a metal shield being used
to collect the beam current—screening
has not been found necessary. It is in-
tended that the tube should be mounted
directly on a p.c. board by its lead-out wires.

Miniature tube for television and
applications in other types of display.
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New
Products

Distortion analyser

The model DAIA combined harmonic
distortion measuring set, low distortion
oscillator and voltmeter features a switched
high-pass filter, an input level of 500mV
with an optional level of a 100mV minimum
and isolated earths between the oscillator
and distortion measuring set by the use of
separate supplies.

The meter has eight rangesina 1, 3, 10
sequence covering 0.03% to 100% f.s.d.
Six spot frequencies are used from 30Hz
to 10kHz with an oscillator distortion of
0.03% and 0.003% respectively. The total
noise plus distortion for the instrument is

56

typically 0.005% at 1kHz. The DA1A is
available with either mains or battery power
and priced at £120 (battery power). Two
complementary instruments are also avail-
able, the AFU1 audio band pass filter priced
at £57 and the IMD1 intermodulation dis-
tortion analyser priced at £76. Marshall
Penrose Instruments, 70 Heybridge Avenue,
London SW16 3DX.

WW 319 for further details

F.m. aerial

Now available in Britain is the Fuba UKA
Stereo 8 aerial. This model has a detachable
junction box with correct matching for
either 75Q coaxial cable or 300Q balanced
feeder. An average gain of 9.0dB, average
front-to-back ratio of 24dB, typical stand-
ing wave ratio of 1.2 and a horizontal/
vertical angle of acceptance of 49° and
70° respectively is offered by the aerial.
The unit, which measures 255X 180cm,
has a retail price of £18.90inc. VAT. Audio
Workshops Ltd, 29 High Street, Roberts-
bridge, Sussex.

WW3l11 for further details

Crimping kit

A termination kit comprising ten terminal
packs, a crimping/stripping tool and metal
case is available at the price of £16.50.
Replacement packs of ring, spade and lug
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types in 36 styles of termination are avail-
able at the standard price of 96p. Invader
Components Ltd, 30 Tribune Drive, Trinity
Trading Estate, Milton, Sittingbourne, Kent.
WW 317 for further details

Turns counting dial

A potentiometer turns-counting dial, model
2626, provides ten-turn adjustment with
readings of 1/50 of a turn. The dial mounts
on a in shaft and projects 0.9in from the
panel surface. A positivelocking mechanism
prevents accidental changes in setting due
to vibration. Beckman Instruments Ltd,
Queensgate, Glenrothes, Fife.

WW313 for further details

Real-time analyser

The real-time narrow-band analyser type
3348 produces a 400-channel constant-
bandwidth calibrated spectrum which is
updated every 45ms. This spectrum is dis-
played on a 12in c.r.t. The system features
11 internally selectable frequency ranges
between O to 10Hz and O to 20kHz in a
1, 2, 5 sequence. The system may be used
to analyse continuous signals in real time,
within the selected frequency range. Short
duration, shock and transient signals may
also be analysed using a transient capture
function. The controls of the 3348 feature
electronic interlocking for error-free opera-
tion. All of the important functions can be
controlled externally, for example in con-

WWw310

WWwW3l11
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nection with an on-line computer or simply
with a pre-wired plug. B & K Laboratories
Ltd, Cross Lances Road, Hounslow, Middx
TW3 2AE.

WW 301 for further details

Plug-in power supply

The 90202-D plug-in power supply will
provide up to 1400V d.c. accelerating
potential, and filament heating power for
small and medium size c.r.t. displays. With
a 1.1mA external d.c. load the ripple voltage
is less than 1.5V r.m.s., rising to less than
3V for a 3mA load. This power supply is
not regulated or stabilized and the output
voltage is therefore proportional to the
input voltage. It is possible to adjust the
output voltage within reasonable limits by
varying the load current. The circuit allows
grounding of either the positive or negative
terminal of the d.c. high voltage. James
Millen Manufacturing Company Inc,
Malden, Massachusetts 02148, USA.
WW314 for further details

D.c. voltage calibrator
The model 501 is a high-speed pro-

grammable d.c. voltage calibrator with a
resolution of 10uV from 0 to 10V d.c.
and an optional range of 100mV with a
resolution up to 0.1yV. The instrument
features a settling time of less than 100ys
to within 0.01% of programmed value.
Programming inputs accept standard t.t.l.

WWwW314

or d.tl. positive logic levels with an option
on negative logic. The b.c.d. 8-4-2-1 format
is standard, and all industry-accepted codes
including ASCII can be interfaced by plug-
in accessory boards. Hepworth Electronics,
Bank Buildings, Kidderminster DY 10 1BG.
WW 315 for further details

D.i.l. pin headers

A range of 14-, 16- and 24-pin “plug”
assemblies with either a high or low profile
is available from Jermyn. The low-profile
version can be used with multicolour flat
cable to provide an inexpensive means of
board-to-board connection. The high-
profile type is suitable for constructing
potted circuits. Discrete components can
be soldered across the pins and once the
snap-on cover is in place potting compound
can be injected through a hole or slot in
the assembly. Jermyn Manufacturing,
Sevenoaks, Kent.

WW 306 for further details

Photometer

The lightmaster, which is suitable for
measurements of interior and exterior
lighting, gives readings of 0—100, 0—1000
and 0-10,000 lux for interior and X 10
for exterior lighting. A 0—20 lux scale can
be supplied for low light levels. Each photo-
meter is individually calibrated against
a standard test lamp, verified by the NPL.
The complete unit is housed in a leather

WwWw313
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carrying case, measuring 25X 13 X 10cm.
Diffusion Systems, 43 Rosebank Road,
London W7.

WW310 for further details

Ten watt i.c.

The TCA940 monolithic audio-amplifier
features thermal shut-down and power-
limiting  short-circuit protection. The
amplifier will deliver 10W into 4Q at 10%
distortion with a 20V supply. Input bias
current is 0.5pA and the standby current
is 20mA. An input resistance of 5SMQ with
an open-loop voltage gain of 75dB and a
40Hz to 20kHz bandwidth is offered by
the device, which is available in a 12-pin
package. SGS-Ates Componenti Elettronici
SpA, Via C. Olivetti, 2 20041 Agrate
Brianza, Milan, Italy.

WW312 for further details

Gas monitors

The Neotronics series of gas monitors
automatically samples the atmosphere at
four-minute intervals and assesses the
concentrations of any inflammable gases
that may be present. An audible and visual
alarm is given at a concentration which,
although it is still safe, indicates a potential
danger of explosion. The monitor will not
respond to non-explosive fumes such as
cigarette smoke. The basic sensing element
is a pellistor which is a catalytic detector.
This sensor is operated in a pulse mode
which extends the useful life appreciably.
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There are two basic types of monitor in
the series, a portable model and a model
for fixed installation. Special features of the
instrument include a self-checking operation
at four-minute intervals. In the event of a
critical component failure a “fault” signal
is given. In addition, a gas-test control is
provided which artificially simulates a gas
alarm condition for operational checks.
Neotronics Ltd, Building 102, FSTS Site,
Stansted Airport, Stansted, Essex CM24
8CX.

WW 300 for further details

Open pocket-plate batteries

Ever Ready are introducing a range of open
nickel cadmium storage batteries using
the pocket plate construction technique.
This range is divided into two groups: the
T range for continuous discharge and the
TS range for high current loads and impulse
discharge. The cells are available in either
sheet steel or plastic cases depending on
capacities. In addition a range of battery
crates is available of either wooden or
plastic construction. Ever Ready (Special
Batteries) Ltd, Hockley, Essex SS5 4AH.
WW 318 for further details

Multicolour penetration

screens

The penetration screen is made of two
separate fluorescing phosphors of different
colours and/or different persistences, separ-
ated by a barrier layer. The low-energy
electrons (e.g. 9keV)excite the first phosphor
and are stopped by the layer. The phosphor
fluoresces according to its absorption
characteristics. Higher-energy electrons
(e.g. 17keV) penetrate the layer and excite
the second phosphor to give its character-
istic emission. The absence of a mask results
in improved resolution and brilliance. If the
tube is driven by conventionallogic, pictures
with four colours may be obtained. The
penetration screens are availableindeflected
crts ranging from small-diameter types
to 22in round or 2lin rectangular face-
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plate sizes. Thomson-CSF Electronic Tubes
Ltd, Bilton House, Uxbridge Road, Ealing,
London W5 2TT.

WW 309 for further details

Isolation amplifier

A high-voltage isolation amplifier, type
709, has been designed to transmit a.c.
and d.c. signals produced at or near ground
potential to circuits having potentials up
to 4kV with respect to ground. The
amplifier will also amplify the input signal
up to X 100, providing an output of 200V
peak-to-peak. The input impedance is not
less than 100kQ, load current is 25mA
maximum, drift is in the order of 1% and
the frequency response is 0 to 60kHz, 3dB
down at half full output. Microtest Ltd,
18 Normandy Way, Bodmin, Cornwall.
WW 304 for further details

R.m.s. to d.c. converter

A true r.ms. to d.c. converter, designated
4340, in a hermetic and shielded packaging,
offers an unadjusted reading of +2mV
+0.2%. By adding two external resistors
this can be improved to +0.3mV +0.1%
reading. The 4340 will accept input voltages
from O to 20V peak-to-peak and give a d.c.
output, the amplitude of which is equal to
the r.m.s. value of the input voltage. The
device has an input impedance of 5kQ, an
output impedance of 1Q and will supply
SmA at +10V d.c. Input and output
protection is incorporated for overvoltage
and short-circuit conditions. Burr-Brown
Research Corporation, International Air-
port Industrial Park, Tucson, Arizona
85734, USA.

WW 316 for further details

Miniature load cell

A load cell called the SELF-1000 is only
0.150in thick and can be used as a load
washer or under direct compression. The
device is constructed from a bridge of
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piezoresistive sensors giving a full-scale
output of 250mV at low impedance. The
case is constructed from stainless steel and
is designed to withstand rugged environ-
ments. Linearity/hysteresis is + 1% full
scale, thermal zero shift is + 1% full scale
per 100°F and thermal sensitivity shift is
+ 2% full scale per 100°F. The SELF-1000
is available in a range of 10 to 1000lb. SE
Laboratories (EMI) Ltd, North Feltham
Trading Estate, Feltham, Middx.

WW 308 for further details

Crystal frequency standard

The RCS 101 provides t.t.l-compatible
square wave outputs of 10kHz, 100kHz
and IMHz at 3V peak-to-peak. The short-
term stability is 5 parts in 10° with an
ageing rate of 1 part in 10® per day. An
internal battery supply is provided in
addition to the normal mains supply. This
battery is kept continuously on trickle
charge by an internal charging circuit. In
the event of a power failure an emergency
power supply is available for up to five
hours. Radio Control Specialists Ltd,
National Works, Bath Road, Hounslow,
Middx TW4 7EE.

WW 302 for further details

Random noise generator

The NS110 uses a solid-state noise source
and wide-band amplifiers to produce an
output of 150mV r.m.s. (typical) from a
9V 12mA supply. The amplifiers are separ-
ate and connections are brought out to
terminal pins which allows the introduction
of a filter or attenuator. The output
amplifier presents an impedance of 600Q
for matching to standard equipment.
Spectral uniformity is + 1dB (model
NS110S) and +3dB (model NS110G)
over the range 60Hz—300kHz and +5dB
+ 10dB respectively over 20Hz to 3MHz.
The module measures 51X29 X 16mm.
ADM Electronics Division, Siliconix Ltd,
Morriston, Swansea SA6 6NE.

WW 307 for further details
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Printed-circuit switch

A miniature p.c.b. switch measuring 10.5 X
5X6mm has a breaking capacity of 12V
d.c. 0.5A to 24V d.c. 0.3A. The switch,
which has three switching options, is con-
structed from fibreglass, and the contacts
are plated with 0.5 microns gold on 2
microns nickel. The dielectric strength
between contacts is SO0V at SOHz with a
contact resistance for 2V of less than 20
milliohms, and a capacitance between
contacts of less than 1pF. A life of 5000
operations is quoted in an operating
temperature range of —40 to +85°C.
The 100-up price for the switch is 50p.
Souriau UK Ltd, Shirley Avenue, Windsor,
Berks.

WW 303 for further details

Ceramic capacitors

A range of axial, glass-encapsulated ceramic
ITT capacitors feature high capacitance
with stability over a wide temperature
range. Layers of the ceramic dielectric and
noble metal electrodes are stacked alter-
nately and fired at high temperature to
produce a fused monolithic structure. The
capacitance range is 220 to 33000pF with
rated voltages of 50 and 100V d.c. and a
rated temperature rangeof — 55to + 125°C.
ITT Components Group Europe, Standard
Telephones and Cables Ltd, Capacitor
Division, Brixham Road, Paignton, Devon.
WW 305 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.

40ns rectifiers

Fast recovery rectifiers rated at 6A for-
ward current and 100V repetitive peak
reverse voltage are now available from
GDS Sales Ltd. These stud-mounted
rectifiers have a maximum reverse recovery

time of 40ns making them suitable for use in
modern switching power supplies. Two ver-
sions are available, the EF100N6 with
cathode connected to stud, and the
EF100R6 with anode to stud. An addi-
tional feature of these epitaxial rectifiers

is the high surge current rating; peak for--

ward overload current is 125A for 20ms.
Supplied in the standard British SO-10
package, the EF100N6 and EF 100R6 are
available from stock.

WW358 for further details GDS

Three-phase 50A bridge
rectifiers

Semtech have introduced their Alpac R-50
SC3BKO05-6 series. Alpac, short for alu-
minium package, features insulated ter-
minals and efficient thermal design. This
construction secures and insulates the
internal components to temperatures above
300°C. Alpac-R50 is designed for utiliza-
tion in power supplies, a.c. to d.c. con-
verters, motor control circuits.

WW359 for further details Bourns

Schmitt trigger i.cs

New from Sprague are four trigger
threshold detector i.cs which will sustain
battery reversal indefinitely without dam-
age. Two single and two dual triggers are
available in eight-pin mini-d.i.l. plastic
packages. All circuits are capable of
operating over a supply voltage range of
2.2-6.0V and at temperatures between
—40 and +100°C, featuring high-output
breakdown voltage, stable switching levels
and input-to-output isolation. Type ULN-
3303M, a single Schmitt trigger with com-
plementary outputs can switch a 75nA
resistive load with less than SOnA input
current. Type ULN-3304M, also a single
Schmitt trigger, but with a zener diode
clamped output can control a 150nA
inductive load with less than 50nA input
current. The dual Schmitt trigger type
ULN-3305M contains two ULN-3303M
devices while the ULNO3306M has a zener
diode clamped output for driving inductive
loads and contains one ULN03304M de-
vice plus a second Schmitt trigger circuit
in one package.

WW360 for further details Sprague

Latching trigger module

An encapsulated switching device capable
of switching 1A continuous is actuated by
either a short or open circuit input and reset
by switching off and then on again. The
device operates from a 12V supply and has
a current drain of 2.5mA. The unit, which
was designed for use in burglar alarms,
measures 1.75X 1.15 X 1in and cost £2.90
plus VAT, plus 20p post and packing.
WW 350 for further details

Franken Systems

256-bit c.m.o.s. RAM

The type MCM. 14537 is a 256-bit static
RAM which has eight address inputs, one
data input, one write enable input, one
strobe input, two chip enable inputs and
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one data output. If the chip enable inputs
are used in conjunction with the address
inputs, four MCM 1453 7s can be connected
together to form a 1,024-bit RAM without
any additional circuitry being needed.
With a power supply of 10V, access time is
typically 700ns and power consumption is
10pyW (quiescent state) in a temperature
range from —55to + 125°C.
WW 351 for further details

Low-leakage tuning diodes

The SQ5461A-76A series of tuning diodes
cover a 6.8 to 100pF range in 16 types
with corresponding Q values ranging from
600 to 250 at 4V bias and at SOMHz. The
diodes exhibit a four nanoamp reverse
current rating at 30V which minimizes
spurious f.m. noise that originates from
reverse diode current in r f. circuits.

WW 352 for further details MSI

Motorola

Low-noise transistors

The K6000 series of low-noise transistors
for use in if. amplifiers exhibit maximum
noise figures of 1.0dB at 60MHz and 1.6dB
at 450MHz. Typical 1dB compression
points are + 16dB at both 60 and 450MHz
at SmA IC.
WW353 for further details

Microwave Associates

Current-regulated l.e.ds

A range of l.e.ds known as the red-lit C200
series, features an integral current-regula-
ting i.c. This ensures constant brightness
over a range of input voltages from 4.5 to
12.5V for the RLC200, and 4.5 to 16V for
the RLC201. The RLC210 is a miniature
version giving a constant intensity between
45and 11V.

WW 354 for further details Guest

Opto-couplers
A range of opto-coupler modules, manu-
factured by Morirca of Japan, is now avail-
able from Photain Controls. The photoceli
used is a cadmium selenide device which
provides a variable resistance directly pro-
portional to the light emission of the diode.
These devices can operate at voltages up to
200v a.c. or d.c. and have a power dis-
sipation of 125mW with a response time
better than 1ms in an-operating temperature
range from —30to + 80°C.
WW 355 for further details

Suppliers

Franken Systems and Supply Ltd, 18 Green-
acres Road, Oldham, Lancs.

Motorola Inc, Semiconductor Products Division,
European Headquarters, PO Box 8, 16
Chemin de la Voie-Creuse, 1211 Geneva 20,
Switzerland.

MSI Electronics Inc, 3432 57th Street, Wood-
side, NY 11377, USA.

Microwave Associates Ltd, Dunstable LU5
4SX, Bedfordshire.

Guest Electronic Distribution Ltd, Redlands,
Coulsden, Surrey CR3 2HT.

Photain Controls Ltd, Randalls Road, Leather-
head, Surrey.

GDS Sales Ltd, Michaelmas House, Salt Hill,

Bath Road, Slough, Berks.

Bourns (Trimpot) Ltd, Hodford House, 17/27

High Street, Hounslow, Middx.

Sprague Electric (UK) Ltd, PO Box 32, 159

High Street, Yiewsley, West Drayton, Middx.

Photain




Real and
Imaginary

by “"Vector”

ELECTRONICS;
THE ROAD
AHEAD?

Guglielmo Marconi, I see, once asked
“Have I done the world good or have I
added a menace?” Now, that’s what I call
a jackpot question. Perhaps, with his
vision, he saw what was coming to us,
like Wonderful Radio One; in which case
it wasn’t any wonder that the poor chap
got depressed.

I’m not really changing the subject, but
did you read about those recent experi-
ments at Yale University? If you didn’t,
the set-up, briefly, was that a volunteer
citizen was set down in front of an im-
pressive switchboard and a row of 30
switches labelled from 15V to 450V in
progressive steps. The object of the
exercise, he was told, was to see whether
electric shocks would prove to be an aid
to learning, and he was to be the “teacher™.
Another subject, “the learner”, was strap-
ped into a kind of electric chair; the
idea was that he should be asked questions;
if he answered incorrectly it was the
teacher’s job to operate the first switch and
administer a mild shock. Further incor-
rectly-answered questions called for pro-
gressively increasing shocks; the “teacher”
had first to call out the applied voltage
and then dish it out, right up to the 450V
maximum. Just to show him what it was
all about, he was given a sample shock
from the third switch. The whole opera-
tion was in the charge of a stern-faced
laboratory man with an authoritative
manner.

As if you haven’t guessed, the whole
thing was a “con”, with the teacher as
the guinea-pig. The victim in the chair
was an actor who got no shocks whatso-
ever but simulated an appropriate reaction
whenever he (intentionally) gave a wrong
answer. These reflexes graduated from
slight twitches through to grunts, agonized
screams, appeals to stop, pleadings of a
heart condition, on to a final stage of
incoherence and frenzied drumming of
his feet. Whenever the “teacher” showed
signs of wanting to give up, the experi-
menter in charge told him firmly, but
without threats, that he must carry on.

Forty people, chosen at random over a
cross-section of the social structure, par-
ticipated. Of these, no fewer than twenty-six
completed the exercise right through to the
final “450V™, inflicting, (as they believed)
considerable suffering. Sixty-five per cent.

Not hand-picked sadists; just ordinary
human beings. I don’t know how you react
to this but it quietly scares the pants
off me.

Are we, I wonder, losing our capacity
for compassion because of over-familiar-
ization with suffering at second hand? At
almost any hour of the day or night the
turn of a switch permits a retreat into an
escapist world—and, by and large, a
violent world it is, too. After an hour or
so of a gangster film it becomes difficult
to appreciate that those bodies lying in a
Belfast gutter aren’t actors too.

In warfare, also, electronics is steadily
divorcing us from reality. Aerial dog-
fights are in the museum; no longer is
the victor confronted with the horror of
an aircraft plunging earthwards with its
crew roasting alive. Miles away from the
hostile object an order is given, a button
is pressed and a target-homing missile is
on its way. A symbol disappears from a
radar screen and that’s that. Its the
difference between having to go into a
slaughterhouse and hack a chunk of meat
from an animal corpse and strolling into a
supermarket and selecting a nicely-
packaged chop. And who’s morally
responsible? The designer of the electronics
weaponry? Those who built it? The chap
who gave the order? The one who pressed
the button? Or who? The text-books don’t
tell us, neither do the technical journals.
And yet, the fundamental importance of
electronics, as Marconi foresaw, lies not in
the challenge of devising clever-clever
circuitry but in its impact on human
nature and relationships.

I hope I'm wrong, but the way elec-
tronics is developing could be conditioning
us towards acceptance of a computer-
controlled society. After all, shorn of their
emotive content, the problems which con-
sistently baffle Harold, Ted and Co. become
elementary arithmetic to a super number-
cruncher. How to make the UK self-
supporting? Simple. With a population of
around 60 million and a comfortable self-
sufficiency for only 10 million, a
computer’s amoral and unsentimental
memory-banks would merely order the
extermination of everybody over the age
of 50 and all those unable or unwilling to
work. And that’s just for starters.
Population-stability could be achieved by
introducing Pill-like ingredients into all
food, with permits issued to selected
breeding pairs enabling them to obtain
non-contraceptive foodstuff for a requisite
period. The realization of the materialist
millenium needs only the applied logic of
a computer.

The last time we met, if you remember,
the subject under discussion was the
crisis over the impending famine of raw
materials. If you don’t altogether fancy
the computer recipe for salvation (and
at least all readers over the half-century
mark will be agin it, I fancy), there are
fortunately other ways in which electronics
could help to stave off disaster.

For instance, we could re-deploy the
world’s research effort into tapping a vir-
tually inexhaustible source of energy which
is at present largely going to waste. |
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mean, of course, the sun. The whole of the
earth’s supplies of coal and oil were laid
down by the equivalent of three days of
sunlight. What’s the sense in scrabbling
dangerously for second-hand sunlight
when we could get our power supplies by
direct down-conversion from the 1.3kW
per square metre which is the mean rate
at which solar energy falls on the earth’s
surface?

As “Cathode Ray” reminded us in the
Feb. 1961 issue of WW there are at least
three main ways of doing this. One is by
magnetohydrodynamics (MHD), in which
a conducting fluid or plasma cuts a
magnetic field. In this application, sun-
energy could probably be used to heat the
plasma; thus, the approach would eliminate
fossil fuel, steam boiler, turbine and the
rotary aspect of the alternator. Another
approach is by thermionic generation. In
this a cathode is heated non-electrically
(sun-energy?) to a high temperature, boil-
ing off electrons which reach an anode
and create a voltage between it and the
cathode. The third method is by thermo-
electric generation, in which a current is
produced when one of the junctions
between two dissimilar metals is heated.

There are other means as well. Solar
energy systems for heating or cooling
houses and commercial buildings are now
coming into use—a new addition to the
RCA Building in New York is a recent
case in point. Solar voltaic cells could,
by intelligently-planned mass production,
be fabricated very cheaply and the
coverage of a hundred square miles or so
of presently-useless Sahara Desert could
provide the power requirements of Europe
and Africa.

Neither is direct sunlight our only bet.
The sun generates high-velocity winds,
and chains of wind-driven rotors of
advanced design could provide much
useful power. Tides and thunderstorms
have been neglected as energy sources.
The earth itself is a vast reservoir of heat
for direct conversion and in many places
it’s virtually on the surface. Hot spring
areas and volcanoes provide immense
power sources.

With direct-conversion systems, present
efficiencies are not good, but not so bad
as you might think, so that’s where con-
centrated research would pay off, particu-
larly in semiconductor areas. Just as a
multi-stage turbine extracts as much energy
as possible from steam, so too might MHD,
thermionic and thermoelectric “engines”
be combined into a highly-efficient three-
stage generator, with the waste heat from
the first fed into the second and then the
third. And, after all, the overall coal-to-
electricity efficiency of a large, modern
power station is only about 32% anyway.

But we shall probably go along the
same old tram-tracks, taking orders and
the line of least resistance simultaneously;
in that event, Guglielmo Marconi’s pre-
monition will be justified. The Science
Museum has called his centenary exhibition
“A Girdle Round About the Earth”. Perhaps
if Marconi could see the road we’ve taken
since his time he might want it amended
to “My Girdle’s Killing Me”.




Accurate measurement of radio interference and
field strength and determination of hazards caused
by microwave radiation

VHF interference measuring set .
type HFV 25 to 300MHz {continu-
ously tuned without band switching).
The techniques employed in this design
have been chosen to ensure full com-
pliance with the C.I.S.P.R. recommenda-
tions, while giving operational ease such
that accurate measurements may be
made by relatively unskilled personnel.
Special attention has been paid to
obtaining high image and I.F. rejection
and low intermodulation products, points
of special importance to a C.I.S.P.R.
measuring set. A built-in calibrator is
provided so that the unit can be quickly
and easily calibrated at any frequency.
An |.F. output is provided for con-
nection to other equipments.

The HVF can also be used as a selective
microvoltmeter or field strength meter,
F.M. and A.M. demodulation facilities
are provided. A.M. detection modes
are average, peak and quasi peak.

Noise voltage and interfering field
strength can be measured with the set
as supplied, interfering signal power
can be determined in conjunction with
the absorbing clamp MDS 20. This
combination is recommended by the
F.T.Z. (German Central Telecommuni-
cations Authority).

Other measuring sets and accessories are available to cover 25MHz to 1300MHz and a full range of microwave hazard measuring equipment
is available. Please contact

AVELEY ELECTRIC LTD

ROEBUCK ROAD, CHESSINGTON, SURREY.
01-397 8771

WW-—079 FOR FURTHER DETAILS



a brilliant new concept in modular hi-fi

Project 80 is going to be the ultimate in modular hi-fi
construction for a very long time to come. it combines the
qualities most demanded of any modern domestic system — good
circuitry, reliability and fine performance — with other features tc be
found nowhere else in the world. For example,

compactness — Project 80 control units are 3" deep x 2" high,
and each one is completely self-contained.

Elegance — all of Sinclair’'s design leadership has been
concentrated on producing designs of outstanding functional
elegance unsurpassed for styling and simplicity. Flexibility —

the size and styling of Project 80 modules makes them

the most versatile units ever. Combine them how you will,

where you will, the Project 80 System

of your choice gives you the best.

— | —— |
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Sinclair Project 86

technically
the world’s most advanced

Project 80 gives you choice from arange of 9
different modules for combining in a variety of ways
to suit your requirements. The Stereo 80 is a versatile
pre-amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring. high
sensitivity magnetic cartridge input. and of course,
individual slide controls on each channel for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economies can be effected
where stereo radio reception is not needed. Two
power amplifiers — Z.40 (18 watts RMS continuous
into 4 ohms using 35V) and Z.60 (25 watts RMS
continuous into 8 ohms using b0V) are available
with choice of 3 different power supply units. The
PZ.8 with its virtually indestructible circuitry is
particularly recommended. For the final word in
system building, the Active Filter Unit puts the
finishing touch of quality to what are easily the
world’s most technically advanced hi-fi modules.
Any further units likely to be added to Project 80
range will be compatible with those already available.

Guarantee

If. within 3 months of purchasing any product direct from us, you are dissatisfied with it,
your money wilt be refunded on production of rece pt of payment. Many Sinclair
appointed stockists also offer this guarantee Shou'd any defect ansein normal use. we
will service it without charge.

=Siriri=ir—

Sinclair Radionics Ltd
London Rd.. St. Ives
Huntingdon PE17 4HJ
Telephone

St.lves (0480) 64046

Stereo 80 Control Unit size- 260 x 50 x 20mm (10 x 2 x gins)
Finish — Black with white indicators and transparent sliders Inputs — Magnetic
pick-up 3mV RIAA corrected; Ceramic pick-up 350mVv Radio 100mV;
Tape 30mV Signal/noise ratio — €0db Frequency range — 20Hz to 15KHz
+1dB; 10Hz to 25KHz43dB Power requirements — 20 to 35 volts Outputs —
100mV+ AB monitoring for tape Controls — Press button tape radio and P.U.

Sliders on each channel for volume bass treble R.R.P.

(add £1-19 VAT £11 . 9 5

PrOJGCt 80 FM Tuner size - 85x50x20mm (34 x 2x 3ins)
Tuning range Dual varicap — 87-5 to 108MHz Detector — |.C. balanced
coincidence One I.C. equal to 26 transistors Distortion — 0-2% at 1KHz for
30% modulation 4 pole ceramic filter in I.F. section Aerial impedance — 75 Q
or 240-300 Q Sensitivity — 5 microvolts for 30dB S/N ratio Output — 300mV
for 30% modulation Power requirements — 25 to 35 volts £11 9 5

R.R.P. (add £1-19 V.AT.) .

Project 80 Stereo Decoder size - 47x50x 20mm (13x 2 x
3ins) One 19 transistor I.C. Channel separation greater than 30dB Power
requirements — 25V Output 150m\’ per channel R.R.P.

(add 74p V.AT) £745

Active Filter Unit Separate controls on each channel Size —
108 x50 20mm (442~ 3ins) VYoltage gain — minus 0-2dB Frequency
response — 40Hz to 22KHz controls minimum Distortion — at 1KHz — 0:03%
using 30V supply H.F. cut off (scratch) — 22 KHz to 5:5KHz. 12dB/oct. slope
L.F. cut off (rumble) — 28dB at 20Hz. 9dB/oct. slope R.R.P

{add69p VAT.} £6.95

Z.40 Power Amplifier size - 55 - 80 < 20mm (24 x 33 x #ins) 9
transistors Input sensitivity — 100mV Output 18 watts RMS continuous into
4Q (35V) Frequency response — 30Hz-100KHz+3dB S/N ratio — 64dB
Distortion — at 10 watts into 8 Q Iess than 0-1% Power requirements — 12 to

35 volts; built-in protection against overload. R.R.P.
(add 54p V.A.T.) E 5 40

Z.60 Power Amplifier size - 55x98x 15mm (24 x 33 x #ins) 12
transistors Input sensitivity — 100-250mV QOutput — 25 watts RMS continuous
into 8 ¢ (50V). Distortion — typically 0-03% Frequency response — 15Hz to
more than 200KHz +3dB S/N ratio — better than 70dB Built-in protection
against transient overload ahd short circuiting Load impedance E 6 9 5
—4Q min. safe on open circuit R.R.P. (add 69p V.A.T.) .

Power SUpply Units pz8 Stabiised. Re-entrant current limiting
makes damage from overload or even direct shorting impossible. Normal
working voltage (adjustable) 50V. R.R.P. £7-98+79p V A T. Without mains
rransformer PZ.6 35V. stabilised R.RP. £7-98+79p VAT. PZ5 30V un-
stabilised R.R.P. £4-98+49pV. AT

To Sinclair Radionics Ltd. St. lves Huntingdon PE17 4HJ

Please send post paid

forwhich | enclose Cash/Cheque far £ including V.AT.

Name

Address

WW—080 FOR FURTHER DETAILS
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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 anid Baxandall loudspeakers
—some of which have been accepted as
standard in the industry.

Wireless World, July 1974

high fidelity designs

£1 from newsagents and bookshops. A book from

WirelessWorld
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MAPLIN ELECTRONIC SUPPLIES "oy

P.O. Box 3. Rayleigh, Essex. Tel: Southend-on-Sea (0702) 44101 SERVICE
VA Please add 10% to the final total. Post and Packing
FREE in U.K. (15p handling charge on orders under £1)

First-class post pre-paid envelope supplied free with every order.

CATALOGUE

Send just 25p NOW! for our superb 80-page CATALOGUE. It’s packed with photographs, illustrations,
and pages and pages of detailed data on our complete range of transistors, diodes, 1.C.s etc., etc.
Secing exactly what you're buying inakes ordering so easy!

NE 555V
8-pin DIL

69p

MFC 40008

38p

MFC 6040

86p

LEAFLET MES 24: Describes a reverberation module with a choice of two different spring units. (Jusr send
s.a.e. please for leaflet.)

LEAFLET MES 51: Describes a complete electronic organ which can be constructed using our high
quality component parts. These are designed so that they may be used later as the basis of a series of larger

and more sophisticated designs. (Please send 15p for Leafier MES 15.) CA3046 14-pinDIL ... .. .69 SG1495D l4pin DIL .. ... £2.70
LH0042C TOS . . 5 - pee £4.25 S$SG3402N 14-pin DIL . .. £1.69
LM380N 14-pin DIL . .. £1.32 pA741C 14-pin DIL ... .45
ORGAN BUILDERS ) MCI303L 14-pin DIL ....£139  uA747C 14pinDIL .. ...£1.05
MES announce the very latest development in organ P @entutlon xglcﬂglpou'l"“ DIL :::;; H:;;?f_:op;l DIL ..... }«:23:3
circuitry. cooo & A i TS L. £2.
THE DMO2 MFC 9020 .. .. o1 e £).39 HAT96 (MCI496)T05 ... 95
13 Master Frequencies on ONE tiny circuit board. PROFESSIONAL MVR 5, 12 or 15V T°3 .- £160  ZN414TOI8 . ......... £1.20
LOOK AT THESE AMAZING ADVANTAGES % QUALITY NES61B 16-pin DIL . ... £4.48
* 13 frequencies from C8 o C9 * Each frequency Model 120

iugn?lly ftnved Fro'x_n a(hSlNGll:{%LhEr 8?&:\&30“5‘3{3
nitial  tunin for e W

SIMPLE ADJUETMEN’]‘ * Relative tuning NEVER lNSTRU MENT CASES
DRIFTS! * External control allows instant tune-up
to other musicians. % Outputs will directly drive most
types of dividers including the SAJI10. % And each 4 Models
output can also be used as a direct lone source. % Vark
able DEPTH AND RATE tremulant optional extra.
* Gold plaled plug in edge connexion. * Complete
fi if required) ONLY
3.7in. X 4. Sm t Very low power consumption.

pAT81C
8-pin DIL

36p

T05 or 14-pin DIL

75p

Modet 120 all-aluminium two-part
construction. Top and sides, blue
hammer finish, front, rear and
base: white. Others: mild steel

« EXTREMELY ECONOMICAL * Sae. please three part construction.
PRdI?II-Z % Ready buill, tested for full technical T"Pvp;sccl‘ ﬂ?'s:“d detathall;leh e

i teed. details. rear pancl, blue hammer. Detach- odel
g‘ u Y. g'z:?:ﬂ tremulant) ONLY clavs abie aluminium front panel finished in white. SYNTH E s l s E Rs
£14. 25 Trade enquiries “ . 3 =
DMO?2 (without tremulant} £12.25. welcome. Dimensions in inches. v SI(.)Ck fﬂl !h.e parts for the Elcc“'_omcs Today International
NI Dt oy (Rps T o, G Model w H D Price §ynlh95|ser ujncludmg al_l the P.C.B.s required and all the metalwork
Peckage. Smes o~ es&lquﬂmy wive mpus. alows of;em"on 128 8 24 6 £2.87 including a drilled _and_prm'wd frfmt panel for a truly professiopal finish.
from_almost any type of master oscillator including the Z%I 8 6 34 £3.78 Some of the circuits in this brilliant design are entirely original.
DMO2 (when 97 notes are available). Square wave g 0 8 6 9 4,97 Independent  authoritative opinions agree. the E.T.. International
outputs may be modified to saw-tooth by the addition 2 12 8 12 £8.42 N 5 N N P P N
of a few components. SAJI110: £2.63 each OR special Chassis for model 320 £2.34 extra. Synthesiser is technically superior to practically all synthesisers available
price for pack of 12: £25.00. S.a.c. please for data sheet. Please send s.a.c. for free illustrated leaflet. today. S.a.e. please for our detailed price lists.

WW—044 FOR FURTHER DETAILS

| Phoenix
Atleast £2,500 Electronics
for Closed Circuit (Portsmouth) Ltd

Py 139-141 Havant Road,
Tv En Ineers Drayton, Portsmouth, Hants PO6 2AA
g Full member of AFDEC—the industry’s association of

franchised electronic component distributors.

Dixons Technical need CCTV Our prices include VAT at the current rate—and carriage
Engineers with agood grounding in on all goods is free.
Philips (and a“'ed) systems. Send for our catalogue and price list—we’ll mail that to
We pay well. At least £2,500, you free, too.
more for more experience. And alot
of opportunities if you've got the ,
ambition. Plus 3 weeks annual THISMONTH'S BARGAIN OFFER—
holiday and all the benefits a big but / SR A AR NAEEA
friendly company can offer. ¢/ 1Na0Os. 1N5402, 1N5406. SCR
Phone Mike Biddie on 0.6A/200V, Bridge 1A/400V + 4
01-734 5668 or write to him at voltages of 400mW Zeners—cata-
' | lue £8.60.
gISXOOHNOSérSE:JiR IECAL’ ///' /4 g%];éaileN PACK PEP4—£6.40
LONDONW1.
(Today.) Please send your catalogue—free!
Name o e
AdAress ..o

WW-—083 FOR FURTHER DETAILS WW-—084 FOR FURTHER DETAILS
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IGHROMAS

MINITRON

—

Filoment [ndicators; 16 Pin DIL 10mm
Charocter Height .
0-9 Digit

2 1 Overflow/Polarity

NEW PRICE £1.29

Ref 3015F
Ref 3015G

151 . GRADE BRANDED PRRODUCTS

7400  20p 7442 8lp 7490 82p
7401  20p 7445 £1.20 7491 £1.10
7452 20p 7447 £1.45 7492 82
7403 20p 744745180 7493 82
7404 20p 7448 £1.50 74100 £2.37
7408  25p 7470 33 74121 45p
7409 29 7473 4lp 74122 88p
7410 20p 7474 4p 74141 £1.10
7413 31p 7475 83p 74154 £) 92
7420 20p 7476 44p 74192 £2.15
7430 20p 7486 4% 74193 £2.53
7441 8lp 7489 £4.75 74196 £1.73
PHOTO~DARLINGTON
INSTT7 W ¢

I,
E Vceo, Vebo 25v; Vebo 8v

/2 Veeo: Vebo 25v; VEBO 8¢

Il electronics

s

Red

Green
Yellow

Al Common Anode; Left Hand Decimal Point

Seven
Segment

MAN 71
MAN 51

MAN Bl

Character Height 0.3°

3%

S
Overflow
1
DL 707 DL 747
MAN 73 0.3 high choracter 0.6* high character
14 pin DIL L.H.Dec Pt
MAN 53
DL 701
MAN 83 (G
Common Anode Common Anode
Red Only Red Only

OQUR PRICE £2.65 each
DECADE DIGITAL

hfe 2500; te 250 MA ’7’

LP1186
LP1:i8S
LP1400

Diode - tuned Front End
F.M. | F. Amplifier
Stereo Multiplex Decoder

This trio make one of the most fobulous F. M. tuners
of oll time. Typicol chonnel separation 50 db .

£2.79 £2.89
VOLTMETER INTEGRATED CIRCUIT

This state-of -the-art MOS LS! chip contains
all the logic necessary for o 31 decade, dual
slope integrating, outomatic polarity detecting
DVM. Supplied with free dota ond circuit
booklet .

OUR PRICE ONLY £7.79

(booklet olone 10p)

Polarity reversal switch; Neon Mains Indicator; on/off switch; 41 head
Mulyi-Way output plug adaptor; Metal Case; Rubber Feet
£4-99 + p & p lép

DIODES

PRICES

WW—085 FOR FURTHER DETAILS

Back in stock again!
HC244R

The Stabilized Power supply
for which demond always exceeds supply
switched 3, 6; 74 & 9 volts up to 400 mA

STEREO TUNERS

Tronsistor .M. Tuner
Chassis, 9 voit
Operotion .

A1005S

OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH
VAT INVOICES ON REQUEST

56, Fortis Green Road, London, N10:3HN.
telephone:

Stereo Decoder
to match A1005M5 £6.20

ACI07 1ép AF239 4p BC 209 l4p  BF179 33p

709 @pindip)  34p MCI303L £1.89  TAA300 £1.79 AALIS 10p  BZX70 7p aCi2e 1% Asv26 33  BC22L l2jp  BFISO 3p
709 (TO-99) 40p  MC1306P 55p  TAA3IO0 £0.3 AAT20 10p Series AC127 13p 8C107 Tp BC213L 135 BFIBI 33
709 (14 pin dip) 35 MCI1310P £3.05 TAAI 9% | aa129 l0p  BZYSS ilp ACI28 13 BCI8 lip  BC2l4L 13p  BFIS4 28p
710 (8 pindip) 35 MCI1312P(see below) TAAS50 8lp | sal00 10p Series ACI76 15  BCI09 12 8C268 155 BFIBS 2o
710 (TO-99) 40p  MC1330P 88p  TAAS570 £1.65 8A102 27 OA47 Tip ACI87 22 BC117 2% BC407 Tép  BFI94 15p
710 (14 pin dip) 3%  MC1339P £1.29 BA110 45  0A79 10p ACIB7K  20p  BCI47 10p  BCY70 175 BF195 17p
7N (10-99) 45p  MCI1350 B3p  TBAS20 £2.71 BA115 19 0AB1 8p AC188 22 BC148 10p BCY71 22 BF196 16p
711 (4 pindip) 3% MCI3S] £1.10  TBAS30 £1.98 | galad Wp 0485 0p ACIBEK  25p  BC149 0p  BCY72 17p  BFI97 16
723 10-99) 96p  MC1352 £1.10  TBAS4O £2.00 BA4S 2% 0A%0 3 ACY17 3%  BCI57 13p  BD1I5 74p  BF200 3%
723 (W4 pindip) 95p MCI3ST7 £1.59  TBASSC £2.98 BA148 2% 0A9) 8p ACYI9 25 BC158 12p BD123 9lp  BF2448 27p
741 (8pindip) 4% MC1358 £1.68  TBA625A £1.04 BA154 0p  0A200 1p ACY20  22p  BCISO l4p  BDI24 82  B8F262 259
741 (TO-99) 45p  MC1375 £1.41  TBA6258 £1.04 BAI55 1500 04202 12p AD140 4% BC167 17p BD131 55p  BF263 250
741 (14 pindip) 43p MCI456CG  £1.75  T8A625C £1.04 BA156 16 25120 Bp AD149 4% BC168B  1ip  BDI32 6op  BF72 £1.21
747 (14 pindip) 92 MCI4S8CPI  £2.42  TBAGS] £2.00 | paxis 10p 75140 250 AD161 38 £Cley 125 BDIIV2PREI.I®  BFSYY 23p
748 ( 8pindip) 42p MC14E8G £2.52  T8A800 £1.59 | gpiod ap 25141 43p ADI62 3%  BCI7H 0p  BDI3S 4% BFSB 20p
748 (10-99) 459 MC1495 £ LBA810S) £1.70 | 881058 4% 75142 e | ADlsVE2MPTSE  BCI72 17  BD13s dp  BEWIO s6p
748 (4 pindip) 43p MC9%G £1.49  TBABIOAS £l .49 BY100 16 25170 10p AFIH 17p BC177 2% 8D201  £1.99 BFX29 ap

MC3302 £33 Y103 22 75270 p AF1i5 \7p BCI78 22p  BD202 £1.49  BFX88 2%p
AY-5-5310 £7.79 MC3401 77p  TCAM0 £2.64 BY105 T6 25274 ép AF116 17p 8C179 24p  BFIO9 750  BFYS0 22
BHA0002 £3.95 TDA1200 £2.15 | 8126 16p  Z5278 7% AF1I7 V7p  BCIB2L  1lp  BFNS 25  BFYSI 2%

MFC 40008 4% BY127 16 IN9I4 8p AFVIE 92 BC183L 12p BF160 255 BFYS0  E1.11
CA3046 9sp  MFCA0S0A 78 ULN211IA £1 59 BY133 23p IN916 10p AF124 33 BCIBHL 12p  BFI67 24p  BRIOO 43p
CAI065 §1 .56 MFCOO30A 83p BY164 53p 1N4009 7p AF139 35 BC187 7  BFI73 24p  BRY3? dp
CA3075 155 MFCO040 €110 ZN4OX £) 98 BYI76  £1.65 INaT4B sie | aF172 25 8C204 14 BFI78 2%  85X20 18p
CAI081 £1.64 o 9 ZN4O3E £T,ga BY182  £1.65 IN4448 l;

MM5314 g ZN44 £1.32 BY250 25p  1ZS Series
e PO hwsate g16.50 RECULATORS
1005 04
1036 €| 255 MVRSY £1.65 100mA 500mA * 500mA * 1A
1037 £1.65 MVRIV e (10-39) T0-3) (5OT-32) (10-220)
12 £1.65  MVRISV Bl TBAG25A L00sT1 1129 7805UC
1130 £1.65 0 £1.32 v 800mA 4A BA IMVRSV) TDA 1405
13l £1.65 : s

NE555 85p 30v  MCRI02 32 106y 3% £1.30 £1.65 £1.65 £2.42

NE556 £1.65 50y 1068 atp N4l B7p a4 TBA625B LO36T) 130 78120C
LM301 (TO-99)  60p  NES60B £4.92 6Oy MCRI03 asp (MVRI2V) TDAI412
LMI01 (B pindip) 53p  NES6IB 492 100, MCRIO4 4% 106A a8 £1.30 £1.65 £1.65 £2.42
LM307 TO-99)  &0p  NES628 £4.92 200 MCRI20 Slp 1068 53 2N4442 £1.06 v TBA825C L037T1 L3l 78150C
LM307 (8 pindip) 53p NES6S £2.80 400y 106D 67p NA443 £].45 (MVR35V) TDA1415
LM30BHTO-99) £1.29  NES66 £2.75 600 106M £1.50 2N4ddd £2.09 £1.30 £2.42
LM308 (B pindip} 9% NES67 £2.80
LM3I09K £2.41 TRIACS
LM339 £3.76 5414 £1.76 3
LM371 £2.08 SLd15 £2.29 12a A
Lm372 £2.48 51440 £2.89
LM373 £3 10 50 IN4DOT b IN5400 154 BYX61 - 50 £3.21 25v  2N&068 45p 50 20p 35 75
LM377 £2.97  5N75491 €1 49 100 INADOZ 73  IN5401 163 BYX61 -100 £3.43 | 500 2N606Y 52 | 100 200 40p 78
LM380 £1.40  SN75492 £1.69 200 IN4DOI % IN5402 17 BYZI3 58  BYXS1 200 £3.76 [ 100v  2N&070 S8p [ 200 22p 45 90
Lm3s! £2.31 400 IN4OO4 % INS404 2% BYZI2  66p  BYX6l 400 £4.29 | 200,  2N&D7) a3p | 400 25 50p £1.05
1M382 £2.24 MC 1312 CBS SQ 600 IN4OOS  llp IN5406 269 BYZI 73p BYX62 400 £4.29 | 400v  2N&073 68 [ 00 25 £1.20
LM3900 Decoder inc. all parts | 800 IN4GOS  13}p  IN5407 % BYZIO 8% 2N8075

8 lecflet  £6.49 1000 IN4OO7 16l IN5408 3p

P&P On UK. Orders min."t10p. Overseas Orders at Cost
L d

4 Red  28p each
/ Green 43p eoch
v, £ Yellow 99p eoch

Wireless World, July 1974

Dept. 5

D1--883 3705

SIEMENS

LIQUID CRYSTAL DISPLAY complete with
socket and removable reflective backing;

Ref AN4132R 13mm choracter height. Can

be directly driven by National Semiconductors
Alarm Clock chip MMS5314 .

OUR PRICE £76.50
LIGHT EMITTING DIOD

ia. TIL209 Type:
24p eoch;Yetlow 9% coch;
35 cach;

Red
Groen 41p soch;White

0.125* dig
Red (LED2) 26p ea

Green (LED4) 6% ca.

0.175* dio. green (LEDS) 75p ca.

0.2 dia. MLED 650/750/850 Type:

T092 style MLED 500 still only 17p (RED)

RED ( Led 7)
CREEN ( Lea18)
YELLOW ( Led21)

New Mini F.M. Tuner
+ 12 volt supply
£6.90
Matching Stereo Decoder
£7.76

BSX21 22 Z1X109 159 2N3706 l4p
BSY95A 4p ZTX300 12 2N3I07 12
BU10502£1.92 2TX301 13p 2N3708 10p
D3V 53p ZTX302 17p 2N3709 10p
D4ON3  6lp  ZTX303 t4p  2N3710 Np
MJ480 95p ZTX304 2lp 2N3711 1p
MJ481 £1.20 27X3Nn 10p 2N3772 £2.75
MJ4%0  £1.03 ZIX312 p 2N3791 £3.20
M4 £1.45 ZTX341 2% 2N3819 28p
MJS0O  £1.48 ZTX384 18p 2N3821 8lp
MJI000 £1.24 ZIX500 12p 2N3823 9%
MI2955 £1.82 21X501 13p 2N3903 163
MJ3055 £1.23 ZTX502 17p 2N3904 19
MJI4000 £) .49 ZTX503 l4p  -2N3905 23p
MJI4010 £1.99 ZTX504 43p 2N3906 25p
MJE340 52 2TX531 22 2N4056 13k
MJE350 p ZTX550 17p 2N4059 1%
MJIE295581 .92 2N897 16 2N4062 1ép
MJIE3055 92 2N706 13p  2N4289 19
MPFI02 273  2N708 top N4 87p
MPFI103 4lp 2N%14 24l 2N4442 £1.06
MPFI04 45p 2N930 2% 2N4443 £1.45
MPFI05  45p  2N1302 Wp  2N4ddd £2.09
MPFI06 49k  2N1303 Ap  2N4ST)  60p
MPFINT 22 2N1304 24p  2NAS0) £1.43
MPSU0S bdp 2N1305 24p 2N5067 £1.09
MPSUS6 780 2N1306 24p 2N5129 163p
ocs 50p  2N1307 27 IN5172 Np
ocas 50p  2N1308 35 2N3I91 78
oCis 50p 2N130% 35p 2N5194 92
oca Ydp 2NI71) 26p 2N5295 53p
OC4s Mp  2NI7IB £4.45  2NSMT  tép
ocC71 Hp 2N1893 52ip  2N3M49 1ép
oc72 4p 2N2218 22p  2N5457 47p
oc7s P 2N2219 3% 2N5458  44p
oc7s Tp  2N2646 S5p  2N5459  4dp
ocs1 T4p 2N289%4 Pp  2N5485 53p
oCes 25p 2N2904 I3 2N5777 4%
oCi170 28p 2N2905 3p 2N6068 45p
o7 33p 2N2924, 16p 2N6069 52p
OCF7) £1.57 2N2925 18p 2N6070 58p
ORP12 bop 2N2926G 10p 2N&071 63p
TiP29 540 2N3053 19 2N6073 68p
TIP3) 68p 2N3054 51p 2N6075 £1.49
TIPIIA &8p  2N3055 52p  2N&O7E 16
TIP32A 8lp 2N3375 £3.63 2N611 55p
TIPAIA  Blp  2N3442 £1.21 2N6288  6ip
TIP42A 9% IN3566 18p €.0
1543 36p  2N3638 p 8%
TisgRA 37 2N3702 13p 8%
TIS91 33 2NI70 55p
ZTXio7 10p 2N3704

2N3705

WiLL QUOTE
QUANTITIES
REQUEST
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AUDIGTRONIC Model ATM1

Top value 1,000
opv pocket multi-

B0/ 536 000

volt AC and DC.

DC current 0-1mA/
* 100mA. Resistence:

0/150k ohms.

Decibels: —10 to

+22d8B. Size 90 x

60 x 28mm,

Compiete with

test leads.

OUR PRICE £3.25

P&P 15p

and make no mistake

U4323 mu LTlMETER
20, v, Sim —
unit with audio/l I(\' =

oscillator. Smtabte
for general vecewar
tuning. Ranges:

0.5/2. 5/10/50/250/
500/1000V DC.
2.5/10/15/250/500/1000V AC. 0.05/
0.5/6/50/500mA DC. Resistance:
x10. x 100, x 1,000, x 10.000 (50¢),
500(), 5k(2, 50k() centre scale)
Battery operated. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plete with test leads.

OUR PRICE £7.0C

P&P 30p

MODEL HIOKI 730X

HIOKI 750X VOLT-0HM-
MILLIAMETER -

43 ranges: 0—
1 5/3/8/12/30/60/150/

1,200V DC. _ps
0 3/6/15/30/60/120/ P
300/600/1,200V AC
Current: 0-30/60uA/
1. 5/3/15/30/150/300
mA/6/12A, Resistence:
0 3/300k/3/30Mohms
to +17d8. Output: —
0 3/6/15/30/60/120/300V Accur-
acy + 3% DC, + 4% AC. Sensitivity:
50,000 opv DC, 5,000 opv AC. 4 inch
meter. Built in protection. Size: 57 x
102 x 153mm

OURPRICE £11.95

P&P 40p

KAMODEN 350 MULTIMETER
High sensitivit
100kohm/
AC 10kohm/V
mirror scale,
overload protect

5%/10/8672507
1000V DC. 5/10/
50/250/1000V
AC. Current:
0.01mA/0,5/5/50/
500mA/10A,
Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100M ohms.
Decibels —20 to
+62d8. Banag operated. Size: 180 x
140 x 80mm. Supplied complete with,
test leads etc.

OUR PRICE £17.50

P & P a0p

a53

MODEL AF.105 VOM
50,000 opv. Mirror
scale. Meter
protection.
0/:3/3/12/60/120/
300/600/1200V DC.
0/8/30/120/
300/600/1200Vv DC.
0/30pA/6/

60/300 mA/

12 Amp. 0/10K/
1m/10m/100

Meg Ohms.—20to +17dB.

OUR PRICE £12.50 PP 30p.

TMK 100K LAB TESTER
100,0000pv. 6%"
scale. Buzzer
short circuit check,
Sensitivity 100,000
opv DC. 5k/V AC
DC Volts: 0.5/2.5/
10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/10/
10/100/500mA/2. 5/10A Aesistence:
'Ik/‘IOk/‘IOOk/‘IO Mo% 100 Meg ohms.
els: —10 to +49d8. Pyastic case
wustg carrying handle. Size: 190 x 172

QUR PRICE £19.95 P&P 30p

LB4 TRANSISTOR

TESTER

Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V

batteries. Complete
with instructions etc.

CUR PRICE
£4.50 P&P 20p

370WTR MU LTIMETER

Features AC current
ranges. 20,0000

250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50uA/'I/10/100
mA/1/10A D
0/100mA/1/10A
AC. 0/5k/50k /500k/
/50 Meg.

5 M,
D el —20 to +62dB.

30.000 opv. Over-
load protection.
6/30/60/300/600/
1200V DC.12/60/
120/600/1200V AC.
60/uA/
30mA/300mA.
2K/200K/

2 Meg Ohm.

-10to 63dB.
OUR PRICE £7.50
P&P 30p.

AUDIOTRON!C Model ATM5

Jewel movement,
attractively mouided
case with edgwise
ohms adjustment.

Resistance: x 10 &
x100. —10to +16dB.
Supplied with battery
test leads and data

U4324 MULTIMETER

MODEL 500
30,000 opv with
overload protect.
tion, Mirror scale.
0/0.5/2.5/10/25/
100/250/500/

0/2 5/10/25/100/

250/501

AC. 0/50uA/5/50/
500mA. 12A DC.

0/60k/6 meg/60 megohms.

OUR PRICE £13.95

Carr. paid
Leather case for above £1.75

OURPRICE £19.95  par30p

U4341 Multimeter &

Transistor Tester

27 ranges. 16,71

Ovavload pvotac
Ranges: 0.3/1.5

30/50/150/300/900

1 5/7 5/30/150/

3oo/

Cu"ant 0 os/o 6/
6/60/600mA DC,

o 3/3/30/300mA AC,

08/
gs/zls/ZO/so/m ohms/z Mohms
attery
wlth vobes leads aannI | carryi
ize: 115 x 215 x 90m ving

UUR PRICE £10.50

P&P 30p

High sensitivity, over.
Ioad rotected.
TR
60/120/600/1200V
DC. 3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
0.3/3/30/300mA/
3A AC. Resistence:

25/500 ohms/0.5/5/50/500k ohms/S
Mohms. Decibels: —10 to +12d8. Size
167 x 98 x 63mm Supptied comp-

lete with test leads, spare diode and
instructions.

HIOKI MODEL 700X
100,0000pv. Overload
protection. Mirror scale.

0.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC
1.5/3/6/12/30/60/150/
300/600/1200V AC. »
15/30uA/3/6/30/60/ o
150/500mA/6/12A DC. |*
2k/200k/2M/20MOhms.
—20 1o +63d8.

8

o
®

OUR PRICE £14.95

P&P30p

KAMODEN 72,200 Multitester
High sensitivit

tester. 200,000 opv

Overload protected.

Mirror scale.

Ranges: —0/.06

3/30/1 20/500/

1200V DC. 0/3

12/50/3?0/1 1/200

+63d8, 0/2k/200k/ —
2 Meg/200 Megohms.

OUR PRICE £22.50

P&P 30p

S100TR MULTIMETER

TRANSISTOR TESTER
100,0000pv. Mirror
scate. Qverload
protection. 0/0.12/
0. 5/3/12/30/120/
600V DC. 0/5/ 0/
120/600V
0/12/500uA/12/
300mA/6/12A DC
0{)100k/1 Meg/

Meg.
—20 to +50dB.
0.01-0.2 MFD
Transistor tester measures Alpha, Beta
and 1CO. Complete with instructions,
batteries and leads.

OUR PRICE £19.95

P&P 25p

QUR PRICE £8.00 P&P 30p

booklet. Size: 121 x 73 x 29mm.

OUR PRICE £3.50

P&P 15p

MODEL TH12
20,000 opv. Overioad
protection. Stide switch
selector. 0/0.25/2.5/10/

S50uA/25/250mA DC.
0/3k/30k/300k/3 Megohms. —20 to

+50dB.
OUR PRICE £5.95

U435 MULTIMETER
20,0000pv. Overioad

250/500/1000V AC.
Current: 50uA/1/5/
25/100mA/0.5/2.5A
DC. 5/25/100mA/
0.5/2.5A AC. Resist-
ance: 0.3/3/30/300k
ghms. Size: 205 x 110 x 84mm. Sup-
plied complete with leads, crocodile
clips and steel carrying case.

Model HT100B4 MULTIMETER

=

Overload protected,
shock proof circuits.
9.5uA Meter with
mirror scale. Sensitivity
100k V. Polarity change
switch. Ranges: 0.5/2.5/
1- /50/250/500/1 000
Volts DC. 2.5/10/50/
250/1.000 Volts AC.
DC resistence’ 0— 20/
200k /2/20 Meg. ohm

DC current: — 10/250uA/2 5/25/250
mA/10A. AC current:~0-10A. —20
to +62d8. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79mm.

OURPRICE £17.50  p&p a0p

U4317 MULTIMETER
High sensitivity
instrument for field
and laboratory work.
Knife adge pointer,
mm mirror scale

ges 100mV/
05/ 5/10/25/50/100/2501500/1000
.5/2.5/10/25/5G/100/250/
500/1000 "AC. Current: S0uA/0.5/
1/5/10/50/250mA/1/5A DC. 0,25/
0.5/1/5/10/50/250mA/1/5A AC. Res-
istance:  0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: —5 to +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plete with leads.

OUR PRICE £15.00  pap a0p

KAMODEN HMG500
insulation resistance tester

Range 01,000 i
Megohms, 500V. | ~ — =
Battery operated. ¥ W
Wide range clear =
meter 4" x 4%"'.

Complete with |
deluxe carrying A g
case, batteries and instructions.

CUR PRICE £19.95 P&P 30p

OUR PRICE £8.75 P&P 30p

P&P 30p

HI0KI Model 720X VOM

A versatile,
accurate measur- [
ing instrument.

OUR PRICE

£5.97
P&P 30p

MOBDEL PL436
20,000 0pvDC.
8000 0pv AC.
Mirror scale
6/3/12/30/120/
600V DC. 3/30/
120/600V DC.
50/6001A/60/
8600mA.

10/100K/1 Meg/‘lO Meg Ohm.

—20to 46dB.

OUR PRICE £6.97

P&P 30p.

U4312 MULTIMETER
extremely sturdy
instrument for
general electrical
use. 6670pv.
0/0.3/1. 5/7 5/30/
60/150/300/600/
900V DC & 75m
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. 0/300uA!
1. 5/6/15/150/50/
600mA/1/1.5/6
DC. 0/1. 5/6/15/

60/150/600mA
1.5/6A AC. 0/200/3k/30k ohms. DC

MODEL AS.100D VOM
100.000 opv.
Mirror scale.
Built-in meter
protection.0 3
12/60/120:300
600/1200v DC.
0,6/30,120/300
600V AC.0 10uA
6,60,300mA/
12Amp. 0, 2K,
200K/2M/200 Meg
Ohin. 20to 17d8

OUR PRICE £17.50

P&P 30p.

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330 -
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale length:
165mm.
0/300/750uA/

1.5/3/7.5/15/
30/75/150/300/

7 '5/15/30/75/
50/300/750mA/
5A A

/3/7
0/75/150/300/750mV/‘|.5/3/7.5/15/
30/75/150/300/750V DC. 0/750mV/
1.5/3 /7.5/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-
lied complete with test leads, manual
and test certificates.

OUR PRICE £49.00  paPr sop

CI5 PULSE OSCILLOSCOPE
For dnspoJ of pulsed %
and periodic wave-
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensutmty at 100kHz
VRMS/mm: 0.1-25;
HOR. AMP. Band-
width: 500kMz.
Sensitivity ay 100kHz
VRMS/mm: 2&3—25
Preset triggered sweep
1-3000usec. Free running 20—200
kHz in nine ranges. Calibrator pi
220 x 360 x 430mm. 115—230V %

OUR PRICE £39.00  carr. paid*

RUSSIAN C116 Double Beam
0SCILLOSCOPE
5 MHz pass band.

Separate Y1 and Y2
amplifiers. Rectang-

ular 5” x 4 CRT.

Calibrated triggered

sw from Q. ;1 .}

to 1 milti-sec/cm. a A g

Fvee %nmq tnv’\"a &Af}l‘f_o
base, z—1MHz. -

Bmltm time base e

and plitude Calib
S d p! with all ies

and instruction manual.

OURPRICE £87.00  carr. paid

accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.

CQUR PRICE £9.75 P&P 50p

U91 Clamp VOLT
AMMETER

For measuring AC volt-
age and current without
breaking circuit. Ranges:
300/600V AC. Current:
10/25/100/250/500A.
Accuracy 4%. Size 283 x
94 x 36mm. Complete
with carrymg case, leads
and fuses.

OUR PRICE £10.50

P&P 30p

KAMODEN TT35
TRANSISTOR TESTER
High quality
instrument to

test reverse leak
current and DC
current. Ampli-
fication factor of
NPN, PNP, diodes,
transistors, SCR's
etc. 4" square
clear scale meter.
Operates from
internal batteries.
Complete with
instructions, leads
carrying handle

OURPRICE £17.50

P & P 40p

TE65 VALVE VULTM'ETER
28 ranges. DC volts
1.5-1500V. AC
volts 1.5—-1500V.
Resustance up to
Megohms,
200/240V AC
operation. Com-
plete with probe
and instructions.

OUR PRICE £17.50

Additional probes available:
RF £2.12, HV £250

P&P §0p

LB3 TRANSISTOR TESTER
Tests ICO and 8.
PNP/NPN. Operates
from 9V battery. '
Instructions supplied.

QUR PRICE
£3.95 P&P 20p

MODEL TE15
GRID DIP METER
Transistorised. Oper-
ates as Grid Dip,
Oscillator, Absorb-
tion Wave Meter and
Oscillating Detector.
Frequency rai
440kHz—2 Hz
in six coils. 500uA
metav 9V battery

evanon Size:

0 x 40mm.

UUR PRICE £19.95

P&P 30p

Also see following pages

ALL PRICES
EXCLUDE VAT




a54

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
mont, with buitt-in field

meter. Accuracy N
5% Im nce 52 Indic-
ator 100uA DC. Full
scale 5 sumon collapsible
antenna. Size 145 x 50 x
60mm.

P&P 30p

MODEl MG 100 SINE SQUARE
| WAVE AUGID
GENERATOR

Range 19-
220.000Hz Sine
wovn19 100.000 Hz Square Wave.
Output Sine or Square wave 10v. P. to P
Size 180 x 90 x 90mm.Operation
220/240v. A,

OUR PRICE £19 95

P&P §0p

AT201 Decade

OUR PRICE £4.25
ATTENUATDR
F range 0—

ator_

Hz ttonu
O—‘I‘l‘lt'iB 0.1d8 ) o 0
stops. ms. Input
maximum 30dBm. Size: 180 x
x 56mm.

OUR PRICE £12.50  pap 50p

TRANSISTORISED L.CR. AC.
BR/8" MEASURING BRIDGE

A new portable

bridge offering

excellont range and
sccuracy at low

cost. Resistance:
6 ranges: 0.1
obm-11.1 megohm + 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries + 2% Capacity: 6 ranges:
10p£f-1110 mfd + 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 + 1%
Bridge Voitage at 1.000cps. Opera-
ted from 9-volit battery. 100 micro-
amp meter indication. Size 7§ x

X2 QUR PRICE £25.00 pap 30p

PS200 Regulated POWER

SUPPLY UNIT

Solid state, Variable
output 5—20V DC
up to 2 Amp. Inde- %
pendant meters to =
monitor voltage and + o
current. Output
220/240V AC.

Size: 190 x 136 x
98m

OUR PRICE £19.95

P&P 50p

DT55G DIGITAL CLOCK
D> Ay ”*\.

MECHANISM
Features .
24 hour
alarm
settin -
on/of? F .
and auto
alarm ‘sleep’ swutcn Iltuminated rot-
ary dial with hours, minutes and sec-
onds. Au(omaucally turns off radio,
Tv, Ilrht etc, and with auto-switch-
ing ‘will turh on again when required.
240V AC operation. Switch rating
250V -3 Amp.

OUR PRICE £5.95

P&P 30p

SPECIAL BARGAIN !!

STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:

368 x 229 x
190mm, 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

QUR PRICE £12.95 P&P 50p

Wireless World, July 1974

HIGH QUALITY
CONSTRUCTION
KiTS

WE ARE
APPOINTED

STOCKISTS AT
ALL BRANCHES

All kits are complets with compre-
hensive easy to follow instructions snd
covered by full guarantee.

Past and Pecking 15p per kit

TE16A TRANSISTORISED
SIGNAL GENERATUR

the handy-man.
Operates on 9V
ba Wide

modutation.
Size: 149 % 149 x 92mm. Complete
with instructions snd eads.

OUR PRICE £8.97 P&P 30p

POWER RHEOSTATS
High quality ceramic
construction. Wind-

ings embedded in
vitreous enamel.

Heavy duty brush

wiper. Continuous
rating. Wide ra

availabie ex-stock.
Sinzn hote fixing. %’* diameter shafts.
Butk quantities available.

25 WATT 10/25/50/100/500/1000/
2500 ohms. £1.15 papP10p
50 WATT 10/50/100/250/500/
1500/5000 ohms.

£1.62 pap 10p
100 WATT 1/5/10/25/50/250/500/
2500 ohms. 300 Ohms

£2.34 pap 15p

FM TUNER CHASSIS
6 transistor =
high quality
tuner. Size
only 153 x
'IO'IFx 63mm

digeriminator.
Ampile output to feed most amplifiers.

tes on 9V battery. Covers 88—
1 Hz. Ready built, ready for use.
Fantastic value for money.

OUR PRICE £8.95 P&P 20p

Stereo Multiplex Adaptor £5.956 extra

LH02S STEREQ HEADPHONES

Light weight head- { \

phones with ded
ear pieces. 4/16 ohms
20-20,000Hz.

Compléte with 6
lead and plug.

OURPRICE £1.97

P&P 30p

Model A1018
FM TUNER

6 transistor high |

discriminator.

For use with moﬂ amplifiers. Covers
88— 108MHz. Powered by 9V bettery.
OUR PRICE £13.50 P&P 30p

Stereo multiplex adapter £5.98 extra.

MODEL TE20 RF SIGNAL
GENERATOR = =
Six bands. 120kHz—
280MHz. Dual output |
RF terminals. Sepsrate
variable audio output.

Accuracy £ 2%. Audio
t to 8V. Power requirements:
—126V, 220-240V AC. Size: 193

x 265 x 150mm. Complete with test

leads otc.
OUR PRICE £17.50  pap 50p

YAMABISHI VARIABLE

VOLTAGE TRANSFORMERS
Excollen( all at low cost. Input:
230V 50/61 tput 0—260V.

MODEL szso BENCH MOUNTING
P&P

MODEL SZROB PANEL MOUNTING
1A £10.00 &0p
25A £12.00 50p

DHO2SSTEREO HEADPHONES
Wonderful value
Sl gt

and excellent
OUR PRICE £2.25 P&P 30p

performance

|mpodence B ohms.

TE1035 Stereo HEADPHONES
rubber earcups. Adjust-

able hesdband. 8 chms

SINCLAIR “SCIENTIFIC"
CALCULATOR

Bdigit display. Four
functions plus
logarithms to base 10, |
antilog, sine, cosine,
tangent, arcSine,
arcCosine and
arcTangent.
Compiete with
instructions. case and
batteries. Rec. Price

OUR PRICE £44.50

P & P 25p plus VAT.

AE‘I to AE10 lilt.d bdo

OUR PRICE £3.30 (No VAT)
P&P 25p plus VAT.

impedence. Frequenc
sy 25H .q18kHyz

240° Wide Angle
1mA METERS

MW 1-6 60x60mm
£650 PaP 15

Complote with cable
nd stereo jack plug.

UUR PRICE £2. 60

combined. Adjust-
Low cost with exc-

able head band,
elient response. Foam
P&P 30p

SH8DV MONO/STEREQ

4/16 ohms

TE-200 RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz-500
MHz on 6 bands.
Dirsctly calibrated.
Variable R.F.
attenuator audio output, Xtal socket
for salibration. 220/240V a.c.
Brand new with instructions.

Size 140mm x 215mm x 170mm.
OUR PRICE £17.50 P&P 50p

CP110 CHASSIS PUNCH SET

Carefully machmed to vade sleel
Contains 1/2", g/dg

11/8" punchescompla(e with gnpper
and accessories.

OUR PRICE £3.00 P&P 40p

impedence. Frequency
ru:zdnﬂ 20Hz—18kHz.
Complete with 10ft.

coiled lead and jack plug.

OUR PRICE £4.97

HEADPHONES @

Volume control for
each
P&P 30p

BHO01 HEADSET and Boom
Microphone

Moving coil. ldeal
for language
teaching,
communi-

cations etc.

Headphone im| edanca 16 ohms. Mic-
rophone imp lence 200 ohms.

OUR PRICE £5.95 P&P 30p

TE22 SINE SQUARE WAVE
AUDIO GENERATOR

Sine

AC operation. Supplied brand new
mmnb.d with instruction manual

LANTERN L1901

A portable battery
operated lantern
ideal for home.
motoring. camping
etc. Approx. 10"
tall. Provides
brillient light from 9
1.5v batteries (not
supplied}.

our priCE £7.19
P&P 50p

-

HITACHI FLUORESCENT #

y

EMI LOUDSPEAKERS
Model 350 13 x 8" with iy
single tweater/crossover.
20—20,000Hz. 15 watts
RMS. Available 8 or

15 ohms.

OUR PRICE

SINCLAIR SYSTEM 2000
STEREO AMPLIFIER
AND TUNER

'r»" H%HS@ 9]

AMPLIFIER

Amplifier output 8 watts per
channel RMS. Distortion less than
0-06%. Silicon transistors. Two
pick-up ptus radio and tape inputs.
tape output and scratch filter.
Excellent Value.

OUR PRICE £28.50 P &P s0p.

FM TUNER

Excellent selectivity and sensi-
tivity. Twin dual-varicap tuning.
4 pole ceramic filter. 19 transistor
stereo demodulator giving 40 dB
separation. Distortion 0-2% output.
Fantastic Value.

OUR PRICE£28.50 pa P sop.

AE10 CCIR filter..

1021 Stereo Listening Smm
For balancing e

and gain Mon 3

of lou

OUR PRICE £2.25

AUDIOTRONIC

LOW NUISE CASSETTES

TYPE 10
£3.00

C60
C90 £2.24 £4.26
£5.17

€120 £2.73
AUDIOTRONIC
Cr02 CASSETTES
TYPE 5
CR60  £3.92
CR90  £5.32
AUDIOTRONIC

8 TRACK CARTRIDGES
TYPE
40M

£1 57

£7.72
£10.46

10
Bﬁp £4. 00 £7.50
£1.15 £6.40 £10.26

80M
SE\IIPER 10 of .ﬁﬁ'.?’p&?ﬁ?e?""

£7 .50 each P&P 37p !
Model 450 13 x 8’ with 3
twin twmer/crossover
55—13,000Hz. 8 wa =
RAMS. Available 8 or 15 ohms

OUR PRICE £3.62 each P&P 36p

OUR PRICE £24.95 PaPsop | KEG30 3 Station INTERCOM LIMITED QUANTITY!
' Tannoy 12" 0R/8

ARF 300 AF/RF SIGNAL = Spaskers
GENERATOR m".v';‘:'um P
LTI "'p.c""’“"""’ for Hi-Fi P.A
cporubl‘ 'x'lgysmo- . Group
Srawe 18Hz to 220 rﬁ:'"z';ﬂk':r"w’;}mggf"‘;. %:,"mf gz: ::'CE £12.50
:H.:; ?;H':‘:;':m lote wiga [;I‘(!;Ee E%d;;nsri” P
;E. ?";'?'::}8 3 are/ (;UR Z P&P 50p SPERC(I;?\L

R gl INCLAIR IC! BA IN!
Womamome INTEGRATED FERGUSON
e awactia T;'.‘.':& Complete | CIRCUIT 3406 HLFI
0 T AMPLIFIER SPEAKERS

OURPRICE £37.50 pars0p

SPECIAL PURCHASE q

SINCLAIR Project 80 Modules
240 Power Amp....... £5.45 P & P15p

e Sl
E\\U/4
complete with \ﬁ‘ -
printed circuit o

mounting board.

OUR PRICE £2.35

P&P16p.

High quality 2 way speaker sy:

25 Watts. 4—8 ohms. 40Hz— 18kHz
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts.

OUR PRICE £26.95 PR. P& £1

260 Power Amp ....... £6.95 P& P 15p
Stereo 80 Pre-Amp ,. . £11.95P & P15p
Active Filter Unit...... £6.95 P & P 15p
Project 805........ £26.95 P & P 50p
PZ5 Power Supply.... £4.98 p & P 30p
PZ6 Power Supply. £7.98 P& P30
PZ8 Power Suppl;.... £7.98 P & P30p
Transformer for PZ8. £4.05 P & P 50p

SINCLAIR Project 80 Packages
2 x 240/Stereo 80/PZ5...
2 x 240/Stereo 80/PZ6.
2 x Z60/Stereo 80/PZ8.
POST & PACKING 35p each.

MP7 MIXER-PREAMPLIFIER
5 Microphone
inputs each with
individual gain
controls enabling
complete mixing
facilities.

tput

OUR PRICE £8.97 P&P 20p

EA41 REVERBERATION

AUDIOTRONIC AHA101
Stereo Headphone Amplmer

Al silicon,

amphﬁer oper-
ates from mag-
netic, ceramic
or tuner
inputs with
twin stereo headphone outputs and
separate volume controls for each
channel. Operates from 9V battery.
INPUTS: 5mV and 100m

OUTPUT: 50mYV per channel

OUR PRICE £8.50 P&P 30p

AMPLIFIER
Seif contained,
transistorised,
battery op.rn.d
Simply plug in
microphone, guitar etc. and output to
your amplifier, Volume control and
depth of reverberation control. Beau-
walnut cabinet. 184 x 77 x 108mm.

OUR PRICE £7.50 P&P 30p

ALL PRICES
EXCLUDE VAT
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[SEW) CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640
Size: 85 x 64mm

*|tems with asterisk are Moving lron
type, all others are Moving Coil

CLEAR PLASTIC MODEL MR 65pP
Size: 86 x 78mm

50uA .. £3.95
100ua £3.85
200uA £3.80

A 3.75
50-0-50uA £3.85
100-0-100uA . £3.80
500-0-500uA .. £3.70
ImA .. .. .. £370
1-0-1mA £3.70
mA .. £37
10mA £3.70
50mA £3.70 d
100mA £3.70 d
500mA £370 d
1A DC £3.70 - o @ 5
5A DC £3.70 500v AC .. .. d
10A OC £3.70 S Meter 1mA .. .
15A DC £3.70 VU .
20A DC £3.80 A 3.
30A DC £3.85 .
50A DC £4.05 .
5v DC £3.70 h
10v DC £3.70 i
15V DC £3.70 .
20v DC .. £3.70 100mA AC *13.70
50v DC .. £3.70 200mA AC *£3.70
150V DC .. £3.70 500mA AC * £3.70

60uA . 3.80 CLEAR PLASTIC MODEL SD830
100uA 5 Size: 110 x 83mm
200uA . . 50uA . £4.30
500uA . . 100uA £4.25 1
50-0-50uA . 200uA £4.20 |
100-0-100uA : 500uA £4.15 .
1mA .. £3. 0-0-50u £4.25 A
5mA .. ! 100-0-100uA .. £4.20 e
10mA .. X 1mA . £4.10
50mA .. X . 5maA . £410
100mA ¥ . 10mA £4.10
500mA X . 50mA £410 10V DC £4.10
1A DC . . 100mA £4.10 20V DC £410
5A DC . . 500mA £410 50V DC £410
10A DC X . 1A DC £4.10 300V OC £4.10
5V DC £3.86 VU Meter £3.90 | 5A DC £410 15V AC .. £4 20
;?/ADDC £4.10 3‘{%“ . £420
£4.10 eter .. £4.40
CLEAR PLASTIC MODEL SW100
Size: 100 x 80mm CLEAR PLASTIC MODEL MR a5pP
= Size: 50 x 30mm
i | souA .. .
A 100uA . ! T |
= 200uA . i
S00uA . K T
50-0-50uA . e A
100-0-100uA ..  £3.10
500-0-500uA .. £2 95
150V AC .. £€4.45 | 1ma . £295
300V AC .. £4.45 | S5mA . £2.95
VU Meter £4.90 | 10mA . £2.95
Sg'r)nA . £2.95
100mA £2.95
EDGWISE MODEL PE70 500mA £2/35 300V AC .. £3.05
Size: 90 x 34m
ze: S0 x m 1A OC £2.96 S Meter TmA.. (295
50uA .. 5A DC £295 VU Meter .. £3.40
300un 10V DC £2.95 1A AC * £2.95
200uA | 20v DC £295 BAAC * £2.95
500uA . Sov DC £295 10A AC * £2.95
50-0.50uA 300v DC £295 204 AC * £295
100-0.100uA 15V AC £3.05 30A AC * £2.95
Ul % CLEAR PLASTIC MODEL MR 38p
VU Meter Size: 42 x 42mm
S0uA £3.10
MODEL ED107 EDUCATIONAL METER 100uA £3.05 =
Size: 100 x 90 x 150mm including terminals 2000A £3.00

A range of high quality

BAKELITE MODEL S80 Enlarged Window
Size: 80 x 80mm

300V AC ..
VU Meter

Py

CLEAR PLASTIC MODEL MR 52pP
Size: 60 x 60mm

maoving coil instruments £3.00 '
ideal school experi £2.80
ments snd other bench d
appl 3" mirror
scale. meter move-
ment is essily accessibie
0. demonstrate internal
working.
B0uA . £8.50
100uA .. £7.90
A £7.90
1mA oo £7.60
1-0-1mA £7.60
DC £7.60
6A DC £7.60
W D Do
16V D¢ 760 }SADSoe : _
. g.so gohgv AC .. 3.00
.80 eter TmA .. £2.80
LEAR PLASTIC MODEL MR 85P
L: 120 x 110mm 15V OC £2.80 VU Meter.. £3.20
A L. L £5 .45
£5.40

CLEAR PLASTIC MODEL SD460
ize: 59 x 46mm

Size: 59 x

10V DC .

20V DC £3.30
50v OC £3.30
300V OC .. £3.30
15V AC .. £3.45
300V AC .. £3.45
VU Meter .. £3.65

S0uA .. £3.70

100uA . £3.50

S500uA .. .. £335

50-0-50uA .. £3.50

100-0-100uA .. £3.45

TmA .. .. .. £3.30

SmA . £3.30

10mA . £3.30

S0mA . £3.30

100mA £3.30

500mA £3.30

1A OC £3.30

5A DC £3.30

10v OC £330

20v OC £3.30

50v DC £3.30

300v DC £3.30

15V AC £3.40

300V AC £3.40

BAKELITE MODEL MR 65 Size: 80 x 30mm

25uA .. o d

S50uA . d

100uA d

500uA d

50-0-50uA d

10-0-100uA 4

500-0-500uA .. d

mA .. .. . .

1-0-1mA . d

SmA .. .. d

10mA .. d

50mA .. d .

100mA d d

500mA K d

1A DC d d

2A 0C . .

5A OC i i

10A DC . .
15A DC K d

30A DC i '

50A OC i :
v OC 1 i

10V OC z 1 .

15V DC b £3.

£3.60 £3.76

5
100mv OC

ALL THESE

TO LASKYS AUDIOTRONIC HOUSE,
THEHYDE. LONDON NW96JJ

FOR MAIL ORDER

Please send me the following items

TOTAL PURCHASE PRICE

i F-“-q-“;Es' % - Please send me a copy of the latest price list
I NAME
Yes, Laskys are reducing all NAME
prices including Hi Fi during ADDRESS
the month of July by 10% ADDRESS . -

subject to the items being

currently in stock. Excluding
Quad, Armstrong and

Technics.

A member of the Audiotronic Group of Companies.

.

ww7z o

b

as5

CENTRAL LONDON
481 OXFORD ST. 01-493 6641
3 LISLE ST. wC2 01437 8204
34 LISLE ST. wC2 01437 §155
118 EDGWARE RD. W2 01-723 5789
193 EDGWARE RD. W2 01-723 4211
207 EDGWARE RD. W2 01-723 3271
31) EDGWARE RD. W2 01-262 6387
346 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST, EC4 01-353 5812
152/3 FLEET ST. EC4 01353 2833
10 TOTTENHAM CT. RD. 01-637 1232
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT. RD.  0)-636 3845
157/8 TOTTENHAM CT. RD.  01-580 2670
87 TOTTENHAM CT. RD. 01-580 3739

Is now our West End Sarvice Department

86 SOUTH ST. ROMFORD

KENT
$3/57 CAMDEN RD., TUNBRIDGE WELLS
-23242
LEICESTERSHIRE
45 MARKET PLACE, LEICESTER
0533.537678
SURREY
1046 WHITGIFT CENTRE, CRO'
0168} 3027

01-546 7845
01-948 1441

IS

iI

27 EDEN ST. KINGSTON
32 HILL ST. RICHMOND

116 CORPORATION ST., BIRMINGHAM
021-236 3503

CHEQUES TO THE VALUE OF £30
ACCEPTED FROM PERSDNAL
SHOPPERS WITH BANKERS CARD.
IN OTHER CASES AND FOR
AMOUNTS IN EXCESS OF £30,
PLEASE ALLOW TIME FDR
CLEARANCE. BANKERS DRAFTS
ACCEPTED.

Al prices correct at 13/6/74 but
subject to change

ALL PRICES
EXCLUDE VAT

We offer a speedy-and efficient service
y mail order. Remember to add 10%
VAT to total value of goods including
post and packing.

TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT I
Audiotronic House, The Hyde, London NW9 6JJ. Tel: 01- 205 5651/3735

B
[

lenctose
D cheque

{inc PBP and VAT} D
postal order

D money order
twish to pay by Barclaycard/Access
and my numbers

0

Signature. . ... 5

Registered i England No 347947 at12 Lower Grosvenor Place. London SW10EX  WWW7
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DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
Brochures on request

BUILD THE

ormer. Fibre Slast ot 37" 20 - 20WATT IC STERED AMPLIFIER

complete chassis work. Now As featured by Practical Wireless 1972 STEREO F M TU NER

available built and tested as well )
as in kit form. HIGH QUALITY
AND STABILITY ARE PRE-
DOMINATE FEATURES — DEVELOPED BY TEXAS
ENGINEERS FOR PERFORMANCE, RELIABILITY
ANDEASE OF CONSTRUCTION FACILITIES.

On/oft switch indicator, headph socket, sep
treble, bass, volume and balance controls, scratch
and rumble filters, mono/stereo switch, input seleclor; :
Mag. P.U., Radio Tuner, Aux. Can be altered for
Mic., Tape, Tape-head, etc. Constructional details
S?(f. No. 21 30p. Distributed by Henry's throughout

Now builtand used
by thousands of
satisfied custo-
mers.Featuresslim
design overall size

BUILD THE NEW

transistors,
lisers  Gardners
low fleld trans-

ly new high stereo FM
tuner. Features varlable cnpncuy dlode
tuning, stabiliser power supply, IC Decoder, high gain low noise. {F
stages, LED indicators. Tuning meter, AFC, eas/ to construct and use.
Mains operated. Slim modern design with fibre glass PC, teak cabinet
etc. Available as a kit to build or ready built,
Overall size 8" x 21" x6}". Produced to give high
performance with a realistic price. (Parts list
and constructional details Ref. No. 5 30p.)
Henry's are sole distributors UK and Europe.

Kit price

£21-00 (+VAT)

ORBUILT AND TESTED £24-95 (+VAT)

LOW COST HI-FI SPEAKERS

SPECIAL OFFERS

FREE — Teak cabinet wilh complete kit.

Kit Price £28-50

EARN YOURSELF EASY MONEY,
WITH PORTABLE DISCO EQUIPMENT

(+VAT450p carr/packing) or buiit and tested £35-88 (+VAT+50p carr/
packing), as illustrated.

DISCO MINI A complete porfable disco, EMI 13" x 8"—full range speakers (post 20p
fitted mixerjpreamp, 2 decks all facilities £96-50 each or 30p pair)

As above but with Slider Controis £118:50 "15°hTCr—8u°.=ms Twin Cone 10 watt £2:20
100 watt amplifier for above £49°50 S

SDLS180 100 watt mixer/amplifier with slider o:f,‘,’,;g,‘;;';f{r Twin Twesters 3, 8 or 15
controls £ EW 15 watt8 ohms Cjo Tweeter £5-25 each.
RS# 50 watt mixerfamplifier £49-50 or £7.40 per pair.

R100 100 watt mixer/amplifier £57-50 350 20 watt Cfo Tweelers 8or150hms £7-80 ea.

a::»s:'lgnc%n:'rm watt  mixerjamplifier £73-00 Carlsbro Rieverberat'l(on ll.lnll " f:'ﬂ:g “ Polished wood cabinet £4-60 post 35p.
Disco anti-feedback microphone i
400, 40 watt Mixer Amplifier £3750 Colt 150 watt liquid wheel prolector 235 P AER IS (Corate 520 N
800, 80 watt Mixer Amptifier £45-90 150 watt QI liquid wheei projector ea0'e0 203 8 0 watt
DISCO MIXER/PREAMPLIFIERS 150 watt QI cassetto whoel prolactor LINTON 2 20 watt
(OP for up to 6-100 watt amplifiers) sp;;eni:‘ms and Liauid cassettes large range £6-00 GLENDALE 3 S0Lwatt
SDLI (rotary controls) £49-50 6in.' Liquid wheels £5:58. Various Cassettes £500 ![()nglEEzALE 3 50 watt
SDLII (slider controls) £585¢ Mini spot bank fitted 3 lam £12 KEF KK3 £78-08 pair
DISCO VOX (slider controls) the complete Auto Trilite {minl with ﬂashers) £11 00
disco preamp £72 Bubblemaker with 1 gail. Liquid i £22'50
DJ198 100 watt power amplifier for sbove £4958 | Mixer/Misc/SpeakersiLiohting UK's largest range. TEST EQUIPMENT OTHER EQUIPMENT
DJ3SL Mk 11 3 channel, 3 kW sound to light £41-25 B RESLO/0 ) CARLSBROIEAGLE Mics, Stands.
DJ3L Mk |l Slider Controls £45-50 Mixers, Cabinets, Chassls and complete Speaker MUL'"METERS SE250B Pocket Signal Injector
DJ DISCLITE As 30L/l +Variable speed flash p3 Turntables, Public Address 1 - 52%5 c:{‘;kasp
- . meter z-
adiad omponens (carr, etc. 30p) s ZE:JmHzpﬂl'SO carr. 30p
- 1Ti-2 20K/V Slimline £5'95 TE40 AC Millivoltmeter
MINIATURE AMPLIFIERS FIBRE OPTICS 20K[Volt Slimline ) rees  L2mHz 1875 carr. 350
o
| o1 ctom: one Flament 538 2100 et e dolue vithcase B L
AMPLIFIERS (carr. etc. 20p) ‘-'-;l;“'q : #| SPRAYS 15mm. diam. Mares Talls, £950 WLETS ETMCRREETACL U eIl
T Uaza  FIFBAF-OSC  £7 % £18-95 carr. 40p
e ol POWER SUPPLIES AF105  50K[Volt £12-50 TE22D  20Hz-200kHz Audio
-y u43t3 ?Kl\llolt AC curze‘v;t.s. Generat%r“ s m
) teel case carr. 40p
:3:001' 0-3 watt 9 volt g;’: FOR EVERY U434t Plus Built In SE350A Deluxe Slnnal Tracer
+ 1 watt 8 voit £395 transistor lester 295 carr, 20p
e aiwatt ol an £1050 SE400 Vomlohmsm-c sub.f
e atiiz]volUne &% 1 PURPOSE Model 500 30K/Volt £1115 RF fld/RE gon.
608, 10 watt 24 voit ﬁg (All cased unless stated chassis) (case £2.25) arr.
410, 10 watt 28 voit A 470C 6/74/9 volt 300 MA (includes Multi- U-Adaplor for
i pmtlvolt S5 | Tave Recorders. etc. L2 p0st20 | NEW -REVOLUTIONARY
E1210, 2} + 2} watts 12 volt £3°25 c.r Lighter Voltage Adaptors 300mA (State vomoe
RESOO&TBl watt IC mains operated Amplifier with e v, BV) Ze;s. postg: SUPER TESTER 680R
controls H C202 A -25 carr. .
SAC14, 7 + 7 watt Stereo with controts £11-75 smé’é’;*é.'n'.‘:ﬁ praire £550 carr. 30p | The complete testing system
Lk sIwattiS tereolwith[conticls £14%5 | Psoa o voit 500mA £320p08t 200 | yoits AC=11ranges from 2V to 2500V
e 2240/ Stereo /P25 £59% | P1124 voit 500mA (chassis) £290post 200} o1t DC=13 ranges from 100mV to PRICE
2740/ Stereo 80/P26 e P15 26/28 voit 1 amp (chassis) £2:90 post 20p 2KV
PSD  2700/Stereo 80/P28 P1060 12v 1 amp (chassls) £470p0st 200 | ‘Amp DCa=12 ranges from S00A 1o 10A £18.50
Transtormer PZB £3.95 P1081 45 0-9 amp (chum) £7-80 post 20p Amp AC=10 ranges from 200uA to 5A
P12 44-12 voit 0-4-1 a £7-15 post :;gp Ohms=6 ranges from one tenth of ACCESSORIES
NEw S|NCLA|H PHO JECT 80 SE101A 3/6/9/12 VoIt 1’ .mp (Stab.) £12-75 pon: 20 Ohm to 100MQ e vt (aster AT
RP164 6/T4/9/12 1 amp (Stab.) £13-45 post 30p Reactance::l range ffrom g 1!0 }3540': ﬂw"?"lc voltmeter £::g
Stereo Pre- Amplifier £11'95 =86 ranges from (] p mpclamp k
Audio Fllter Ungt £695 GARRARD BATTERY a%ro':m 0 to 0-5uF and from 0 to Eemperatl:re probe 5::2
40 15 watt Amplifi £5-45 -000p uags meter !
gm 25 ::n A:‘\gl:ﬂz: £695 TAPE DECK Fr%qfuenc(y“=2 ranges from 0 to 500Hz g:‘gnal |sn]ector :::
PZS Mod. tor 1 on 2 Z40 £4°98 and from 0 to 5000Hz ase equence 3
PZ8 Mod. (3 Tap) 1 on2 240 €198 | GARRARD 2 speed 9 Output Voltage=9ranges 10V 102500V _EHT P £595
PZ8 Mod. (S Tab) 1 on 2 Z60 €198 | Yol tape Ao sciiin Bocibels = 10ranges from ~24te-+ J0dBShunts 25/5/100A £4°50
LIEAWNS;'(‘J %E:EROR 2] £ﬁ:g tor/Erase heads. Wind
STEREO DECODER €14 | and rewind comois: EXCLUSIVE TRANSISTORS/
All items post paid. S
e Brand “now _ comolets DECCA M SEMICONDUCTORS
- o U.K.'s largest range for every applica-
SPE(“AL PURCHASES £02) G b Bl KELLY g}ona SvEnall guur‘\;lltyddlz:::tlx:t:éuﬂ:g
ade, Export and Industri
UHF TV TUNERS TOP QUALITY MARRIOT SPEAKERS mrvuted Latest stock list (Ref. No. 36)
(B:’l::dn’:swl.g.ﬂi;l;gi:d — SLIOER CONTROLS TAPE HEADS ,2 watt_ speake Tweet" yate alasYonlrequsst®
tuners tor line Receiver IF 60mm stroke high quality | 4 TRACK MONOQ or 2 Domed HF radiator plus crossover
output. £2-58 post 20p. controls complete with TRACK STEREO, ‘17
* Kknobs t b 15 High Impedance £2-50. £12'50 per pair of systems (carr./pkg.
nobs (post, etc., 15p § [T38 H 40p) or built into veneered cabinets, HI-FI TAPE
any quantity). 18' Medium Impedance
Y Q ¥ AN ey size 18xX12x6}in, £19-50 pair (carr.
Singles Log and Lin | £350. 36" £500. RISOETS | Gy EQUIPMENT
New purchase of 4 button transistorised uht tuner, £3.50 5K, 10K, 22K, 50K, 100K, Erase, low imp, T5p pair
+ post 20p. 250K, 500K, 1 Meg, 45p | Erace'Hoads for 17 18 - - ,
each. nn?i ‘36" £1°00. ‘63’ 2 track Electronics suPlees U.K.'slargestrange with discountand .
All types offered subject to avallablllty Price correct at Ganged Log and Lin mono Hi imp, £1:75, ‘43’ Specialists in electronlcs for more demonstrations for caliers. Latest
time of proof, E.&O.E. 10K, 22K, 50K, 100K, Erase Head for *63' 75p. than 30 years. Trade and industry stock lists on request (Ref. No. 17)
notice, 10% VAT to be added to aH orders. Export 250K, €5p each. (Post etc., 15p any quan- supplies—every type of component Phone 01-402-4736 for Barclay/Access
Supplied. Compilete with knobs. tity.) and equipment. Card Direct orders and latest prices.

ALWAYS BARGAINS FOR

RADIO

LIMITED
EDGWARE ROAD, LONDON W2

308 PA - Disco

CALLERS

404-408 Electronic Components and Equipmeant 01-402 B381
Lighting High Power Sound 01-723 6943

303 Bargains Store [Callars only|
eriavnment O
120 Shattesbury Avanwe, London W1 01-437 3682

Burnt Dak Broadway, Burnt Oak, Edgware 01-852 7402

150-1584 Station Road, Harrow. Middlesax 01-663 7788,3
354-356 Edgware Road, Londan W2 01-402 58544736

All mail 1o
303 Edgwars Road,
London W2 1BW
es open -8 am o
& week
.u:r Eguipmand
Stock Lisr
Free ar alf slorés
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VERY IMPORTANT
cations. ALL others are not, Hen
TEXAS ... LT.T.... FAIRCH

's sell onl

HILD . .. SI6N
under spec.
need we say morel

Type 1711 12/2930/88 | Type 1111 12/20 30/99 T
£p &p £p £p Ep £p
SNT400N 20 01 7448N 1-50 1-27 113
NT401N 29 O TASON  0-20 018 0-18
NT401AN 038 N748IN 920 O 16
NT402N 29 7453N 020 018 010
N7403N 29 NT44N 026 0-18 010
NT4CIAN 838 400N 020 018 016
NT404N -24 @ NT420N 33 03 027
N7405N -20 NT472N (& X N3]
44 N74TIN 0-44 0.4t 037
-840 NT4T4N 048 048 042
-48 T47TSN 039 933 0N
-25 NT476N 045 030 9-32
-33 N7480N  0:00 0-70 050
-44 - INT4BIN 123 1-10 095
-28 - SN7432N 087 0-00 02
3 21 | SN74B3N 120 1:10 100
-28 -25 | SNT485N 187 1-87 183
-38 -33 N74B6N  0-50 050 0-44
-30 -25 N7489N 432 432 370
-T2 -63 NT490N 973 0-70 083
-39 28 N7491AN 110 100 0-00
-39 -25 N7492N 75 070 083
-2 18 | SN7493N 075 T8 083
-28 25 | SNT4MN 25 0-90 075
-38 -33 S 0-90 0-7S
-37 -32 90 000 083
-37 -32 -16 1-88 199
37 -32 -60 933 0-45
43 37 60 §-33 0-45
29 M 1 0-51 045
37 32 7 057 0-50
43 £ 88 075
7 0 50 6 216 1'38
43 0-43 037 N74118N 00 0-00 0-83
43 0-43 037 NT74118N 2 192 1-68
-57 9-57 0-50 NT4120N 05 105 002
20 0 L NT4I2IN -57 057 050
-85 079 073 NTH22N 80 0-88 070
sz’msmu ::.S :z , "l: SN74123N 144 144 126
Vi 1R 1R I8 | sy te e ee
SN744SN 216 2 89
SNTai8N 218 2 g9 | SN74122N 0T2 0 TR 083 | ¢
SNTMTAN 1 SN74136N  0-83 063 858

CAI.CULATE

SN7400 SERIES |
8 . SN74 .

Q.
SERIES IN STOCK .

SNT4184N

SNT4196N
SNMIIN

SNT4198N
NT4199N
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3648.
D ON THE TOTAI. NUMBER ORDIRID

HIGH POWER . SN74 . . . LOW POWER
SE ND FOR LIST 36, FREE ON REQUEST 'LOW PROFILE

INTEGRATED CIRCUITS

tiv

@ G G

33331 P AT
Nt bk A VN BN NN e b b

£

MDAt NI BN N Stk on h e R BN 09
BILLLNLLBEE

Wb mape P NN

Q
g 5 ScikiiveRes

U.K5 LARGEST RANGE 6F BRANDED AND GUARANTEED
DEVICES. (Quantity Discounts 10% 12+, 15%25+, 20% [00+)

{Any one type excopt where quantity discounts shaw) Min. Order £1.08 plesse, Pest10p.

a57

. ONLY branded 1.C's are to the FULL manufacturers specifi-
bnndod integrated Clrcuit

CS. So wty buy alte
dﬂlcu when you can purchase the uenulno article from us—ex stock . . .

. From
o3 OF

ype 1111 12/20 30/99
£p £p £p

NT4141N 100 0:00 0-00
N74142N 288 2:88 252
NT4145N  1:44 1-44 1-20
NT4147TN 230 2-30 1-83
SN74148N  2-01 201 183
NT74150N  2:30 2:30 201
N74181N  1-15 115 1-00
NT4153N  1-09 109 095
NT4I84N  2:30 230 201
1 1-15 115 1-00

1 100 100 1-00
N7415TN 109 1-09 085
41 244 244 214

1 58 1-38

1 58 1-38

1 58 1-38

1 -58 1-38

2 -01 970

-01 1-78

10 1-69

10 3-50

48 2-52

76 504

68 1-45

-89 187

-29 113

44 1-26

44 1-26

44 1-26

18 4-53

44 1-28

-89

90

87

-01

PO NPt =b ot = ) IO 1D LA <b ot o o b b b b A
FEFT T T 3T

o
"

EASY TO BUILD KITS BY AMTROM

—~EVERYTHING SUPPLIED

Modol No.

Radio controi recelver 320
4-channe! R/C transmitter

uperhet R/C recelver

Simpie transistor tester
8 watt Amplifier
12 watt amplifier
Stereo control unit
Mono control unit
Power supply for 115
Power supply for 120
Power supply for 2 x 120
AM/FM aerial amplifier

Beovsnnsosn-ne

DRELEB2I22888 BIRIARALIILRRYERaz 2 pgas

-
BRNE SN NWOSS

5755 Sq. wlvo Qenerator 20Hz-20Khz
STAB Powcf lupgoy 6-12v 0-25-0-1A
motor

Electronic Chaffinch

Acoustic switch

Metal Detector (electronics only)

Capacitive Burgiar elarm

Guitar preamp.

Delay car alarm
AP. Discharge Ignition for car engine
{-Ve Earth)

Scope Callbrator

Level indicator

120-180mHz VHF timer

Photo cell swifch

Electronic continuity tester

Photo timer 1

Acoustic Alarm for driver

Quartz XTAL checker

Signal injector

3 EEET 4

L]

=~

o
-

8REEE3I58Re

Vox

Testakit

Buffer Battery Charger
Capacitive Contact Alarm
Electronic Keyer
Electronic Digital Clock

-3
28

33

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY -
Prices correct at time of
preparation, Subject to
th notice.

EXCLUSIVE—SPECIAL OFFERSI

MWI/LW CAR RADIO + or — Earth with speakers and
fixings. £8-50 carr g ckx

§ TRACK CAR STE EO (— Earth) with speakers, i
pods and fixings £12-80 carr/pac kg

:ORTABLE BATTERY CASSETTE TAPE PLAYER

7-28
CAR LIGHTER PLUG and ADAPTOR for all cassette
and radio 6{74/9 voit output {state width) £1-85 each.
ROTEL STEREOPHONES RH630 £6:80; RH700 £10-25;

FREE BOOKLET

A types of Transisters

Restifiers—Hridges

SCR's—Triacs

lutograted Circuits

F.E.T.—Light Devices
OVER 1500 DIFFERENT DEVICES
ENTIRELY NEW 1874 EDITION

More Devices % New Prices

New Ranges

This is a must for all Semi-conductor

Users. (Ask for booklet No. 36.)

SEND FOR YOUR FREE COPY TODAY

—E
ARNS st
STROBE TUBE
ZFT4A. Sultabie for Dec.

TBASS S WATT IC
Suitabie aiternative

40630 5/30 volt operated, | J3PractElecttonics £3.00
816 OHM 5 watt output. | Cpisyiee SCR ©p
ith circuits and data ZFTe -89
—' ZIFTS £4-00

Uttrasonic Transducers
Operate at 40Khz up to 100
yds. ldeal remote switch-
ing and signalling. Com-

Sinclak I1C12 plete with data transmitter
with clrcuits and data. 6 and recelver new I.C
watt I with printed circuits. Per pair £5-80.
circuit board. 28 voit. TAS80 with socket £1-80
operated, £2-00
———
e}

IN&t4 IC )
Integrated circuit radio as 30SF 7 SEG.
featured by many maga- 1.C. size complete with
2ines (PW Jan. 73 Reprint deta price £3-70 each
Rel. Na. 16 for 10p). £1-20. diglital clock circuits ref.

T o. 31, 13p).

BINCLAIR
SPECIAL OFFER
Stereo 60 Pre-amplifier—
for use with most small

PP® ELIMINATOR KIT
Compiets module kit v,

amplifisrs, A output £1-95,
u_o ) Exclusive offer p. & p. 259
I TiL209 LED 24p ea. 22p ea. per 10 l

SOCKETS14PIN. .. up. 16PIN...17p. BPIN... 14p. RH430 £4-14.
WEIN Ws00 2&ﬂ:nvmmns CASSETTE
JE 73
TRANSISTORS A 5KrCT QN iR UL LIST SEND FOR PORTABLE CASSETTE TAPE
Player—for car or carry around. £7-25 carrjpachg 20p. n Mt
AAZI3 10p | BC182 12p [ BYZ13 35p [ OC36 65p | ZTX108 10p [ 2N3714 1-60 ;
85 OC44 10 ZTX 14 2N3TT 173 styrene contalner and taking abou
Ao o | BCvas ves | Gerivt 350 | SE45 185 | 27302 18p | 2Na7rs 225 | HANIMAX BCIM POCKET CALCULATOR WITH | 3 hours to blo—that's the Sincle
AC187 20p | BCYS5 250 | GET11578p [ OC71 15p | ZTX500 1Sp | 2N3790 225 | {ga NIMAX BCEIIM Memory Version £33-75 Cambridge  pocket calculator from
ACY17 35p | BCY70 1Sp | GET880 55p | OC72 25p | 2G301 40p | 2N3819 35p BC80 Koy £22- VeI o0 Henry's. Some of the many features
ACY39 85p | BCY7! 20p OCT7 55p |2N6ST 15p | 2N3866 750 | K BEMase o vor snd inciude Interface chip, _thick-film
AD1498 50p | BCY72 13p 1 OC81 28p | 2N706 10p | 2N3903 15p K BCMES0 % key and MEemOry £33-95. resistor pack, printed circuit board,
ADISl 39p| BO24 80p | MATIZI | | OCa3 250 |2N%30 200 | 2Nacoe Wb | A RN U X TR CORD PLAYER 2x7 | Slectionic components ~pack.  Size
AD162 3p | BO137 4Sp 25p | OC140 €5p | 2N8&7 45p | 2Nai2s 15p | 3T ERE MPACT RECORD X7 I 43~ long x 2* wide x " deep.
AP | BRI 25 | muEseo Sop | OCiT0 25 | 2N1t32 25p | oN4a7y 38p | Halts, Complete with speakers (List £54:50) Price § fgq of charge with the kit for the more
AFNS Seb| BFiso 33p | MaES20 6sp | OC200 55p | 2Nicos 22p | 2Ns457 3ep | £39°95 Plus free oair of stereo phones. advanced technologist Is a 32-page
AF139 33p | BF194 13p | MJE3055 C202 90p | 2N1613 20p | 2S001 3-00 booklet explaining how to calculate
AF186 40p | BFX13 25p 0 057 gCPn ;:0 gN;@n 1-00 gg%ﬂ 07:0 NEW RANGES Logs, Tangents, Sines etc.
AF239 44p | BFX34 55p | MPF10546p | ORP12 S5p | 2N2147 75p 3 709
ASvz7 30p | BEX8S 22p | NKT217 45p | ORFe0 45p | 2N2160 e9p | 40250 45p | BRIDGE RECTIFIERS SPECIAL OFFER
BALIS 100] BEYSO 200 | BKE‘™ son | Trioe 25 2N2026 106 | 40361 450 | FEATURES SMALL SIZE AND LOW COST. Sizes are P £13-60 < VAT Also available
B8C107 15p| BFYes 45p | OABY 10p | TIP20A 49p | 2N3054 45p | 40408 S0p | 2PProximate. rice = L) GG
8C108 15p | BFYS0 7sp 8A200 ‘ap p:soA ::p g"g"“ 45p | 40486 TSp 255:2':({);\ °UQ%T§R A':IP 232?0!" P.LV, o
y 440 ;
B&i0c ta B5Ya0 o OCTe” 155 | TiPata T4n Nawsd 110 | s0e0 sep [ BO2Si0 {EOR 1 | B2i0 100v aop | LIVING SOUND LOW NOISE TOF CErthod
8C113 16p | BU10S 220 | OC20 1-25 | TIP42A 80p | 2N3525 80p txixitd 82/20 200v 4sp | CASSETTES M o PESPECIALLY
BC147 12p| BY100 15p | OC28 #5p | TiS43 26p | 2N3614 S9p AME ‘.‘,""";'r"'gs o | B 0 AT AL L FO8T PAID LESS THAN
BC169C 14p | BY127 15p | OC3s sSp ' vaosa 2sp | 2N3702 11p yees kv % | b lil-lﬁ oy FOR HENRY 8. ALl PO EAWITH LIBRAR
805/10  100v 2p CASES.
%’33 % ;g" ‘B‘mlol’s Pu:oy s ‘3'07 6tor |10 tor | 25 for P
Stnd. 1] i v P P 5 e
TRIAcs with :::::u:‘v‘liol gLLé?:)FTERgONTROLLED B05/60 600v 27p B4/200 200v sop | C 60 ‘£|~|o £198 | £3-00 | £740 / iy
3 AMP RANGE | SC458 200v £1-15 HOL x g die. oo S Spdco |z1as|e2s0|cet)enas
1-11 | SCHD doov 145 | B8 awp cron) PV 1 [ LAMP PV, e | Bilm v cies | Cro | E1ee| E3es| €nsel ernas o STROR
Price 15 ASMPSO:::IGI: CRS 1/05AF 50v 30p gwo ;83: gp HH XL x & dia. Quantity and trade enquiries invited.
;::;;:AP.:‘.)\;. E::h ScoonT 100y £1.45 g:g ”;glA\; ;88: g: B1/60 -»: ¢ AMPS P.LV. LEARM A LANGUAGE—compIe(e with phrase book*
SC338 2000 85p | SCS0B 200v £1.85 CRS 1/40AF 400v asp inu.n!, dia. 86/05 S0v $5p pe han £138 per course
SC350 400v 90p | SC500 400v £1-95 CRS 1/60AF 600v 55p P P.LV. g;;g 100v u: £5 for any
SC3sE 500v £1-20 | SCS0E 500v £2:25 THREE AMP (To48) Wm to  sap | BSM0  doov %o | A SELECTION OF
- TRIACS CRS 3/05AF 50v 40p wo2 2000 32p | Bsisxo  600v  £1-00
S AMP RANGE | Additional Types CRS 3/10AF 100v 40p 3p | #Hx il x A" dia. INTERESTING ITEMS
SC40B  200v !S: 40430 TRIAC g: g’;"gﬁ: w ;’9 l l” Tubular 3025 Compact transistor tester ~ £6:95 p & p 15p
SC40D 400v £9-20 (T088)  5p ey g H - 04002  Photoelectric system £1370
SC40E 500v £1-50 | 40669 TRIAC FIVE AMP 600v P All prices correct E1310 Stereo mag. cart. preamp. £4:30 p & p 25p
(Plastic) 90p RS Sy t time of Easiphone D1201 telephone amplitier  £1:58 p & p 25p
10 AMP RANGE | 40486 TRIAC d T ett) (i op a Im\;AT |"°b’3 Dizos " Teleamp. with PU coli £44504p20
g SEVEN AMP (To04s oor intercomm. and chime 40 p & p 25p
SIEEES ) GRS Tos) 739 CRS 7/100 100v %0p 10% tahe US50 Ultrasonic Switch transmitter/receiver £1275
3 Amp 15 Amp CRS 7/200 T added to all 1 Kw Dimmer/controller £300 0 & p 10p
To48 To4s CRS 7/400 400v sp orders (UK only) 9" Twin spring unit  For £330 p & p 15p
CRS 7/600 600v 95p 16" Twin spring unit  Reverbs £685 p & p 25p
SIXTEEN AMP (Tm) Export & UK VHF 185 Aircratt Band Convertor £4:50 p & p 15p
g CRS 16/100 00V 70 Manufact / 82005 4 Ch. mic. mixer £4:20 p & p 15p
=T : CR w/zoo 200v 15’ nutacturers, B2004 2 ch. Stereo mixe £6:75p & p 15p
CRS 16/400 400v .5: Colleges supplied. Egg‘:ll Elchsoyzm own prmted circuits £1-95 p & p‘:zo:s.
LD T Gy~ GHO .80.E. C3043__50H 1-300 MHz £5.75
=
ELECTRONICS § zener oiooes SILICON RECTIFIERS
’ 400 m/w BZYS$/BIX83. From 3-3 volt— 1 amp series IN4001 to IN4007. From 6p ea
FOR EVERY 33 volts 10p each.
PURPOSE 1-3 watts 5% Miniature Tubulars IN4700 15 amp PL4001 to PL4007 from 8p ea
q series. From 3-3 volt—33 volt 18p each. 3 amp PLT001/IN5400 From 14p ea
EDGWARE ROAD w2 See facing page 10 watts. Stnd. Mounting. ZS series )
’ for addresses 68 volts—100 volts 5% 40p each, Send for fuil ligt 36.
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b BRIDGE RECTIFIERS
anbon L pESISTORS TRANSFORMERS )
CARBON FILM RESISTORS
also available § watt at 70°C E 12 range
;gn;x?ms"/tol above 470 K€2 10% tol, at 5 = . ONE AMP Price TWO AMP  Price
L AFETY ISOLATIN SOP.IV. 025 50 P.IV. 0-35
Prm}\‘ 120/240V. Sec 120/240VP Céntre Tap with screen ;88 ::v g;: ;% g:v g:g
AUTO (WATTS) No. Cased Open Post GO 030 400 P.1.V. 0-50
£ £ FOUR AMP SIX AMP
TRANS- £2 9 = S o) gg 100P.LV. 055 50 P.I.V. 0-85
FORMERS 200 B e Ta os2 dooplv. o8 200 PV, 0
Cased versions 350 153 Too e 080 cop.ly. 07 QB AE 980
Mains %0 ‘1 1000 B %n da 120 ELECTRO T
Volts,  smart 2000 158 0i95 Sives oA RONIC MAINS TIMER
steel cased . X 3000 159 79-63 7249 0.A. e & A reliable unit ideal for
units coated in tough resin with power lead, CASED VERSION in plastic coated steel case timing Bathroom/Tollet N
fuse and 115 Volt American type socket up to with Powerlead. Please state 115V or 240V output 30 VOLTS Ventilators, Stairway | ~ N
500V A, above 500V A cable entry. gnnsga;.)JAAénebrllcaEn toutlet sockets up to 500VA. PRIMARY 200/240V gloakmom 3Ibiahtlngd eltc‘ %
ver ntry. v ins. S
| VA (Watts) Ref. No. CP:IS(éED SF;IECNE o able ry isco"o‘kv 12, 15, 20, 24, gé:lgrseu: ;:witcr":;:: ’eo?,y. % 3
, . : ’ elay: 1-30 mins. = -
Ta;)ped at 115, 211:% 240 Volts T 022 MINIATURE & EQUIPMENT AMPS  Ref. Price Po£st ab|:_yM“ Lor:é?s‘ooaexs;r
20 13 132 02 Primary 240V with Screen 0.5 w"z |.£3 oo | 1000 Watts resistive.
75 64 263 030 MILLIAMPS TYPE PRICE Post i 79 Yo SE | Ivory Case: 3iin.x33in.x
Tapped at 115, 200, 220, 240 Volts. Sec.1 Sec.2 Sec.1 Sec.? No 73 2 3 319 038 2in. Fittings Instructions
150 4 329 0-39 30-3 ey 200 = 238 ‘_23 010 3 20 96 042 included. Trade Price:
200 65 5'56 396 040 0-6 06 500 234 13 o010 | 3 o i 582 | £580. Post 20p.
a0 g? o5 ::3 8:2? el 0-6 100¢ 1000 o9 168 022 | 5 51 580 052
1000 84 1592 1350 082 | o6 o9 30 a2 12 o S P o od MAINS KEYNECTOR
2000 95 29:70 25-30 1:50 0-8-9 0-8-9 500 500 207 2:28 022 10 89 10-00 067 The safe, quick, connec-
3000 73 3300 1-20 0-8-9 0-8-9 1000 1000 208 303 030 tor for electrlcal appli-
20VA version uncoated, no fuse:— 15-0-15 — w0 — 240 123 010 | 50 VOLTS ances, 13 Amp rating,
252 0-30 0-15 0-15 200 200 236 130 010 fused will connect a num-
20-0-20 — 30 — 1 123 010 PRIMARY 200/240V. ber of appliances quickly
0-20 0-20 150 150 237 130 010 SECONDARY 24, 30, 48, 60V. and safely to the mains,
POWER UNIT Type P6200 0-15-20 0-15-20 500 500 205 2.97 038 | AMPS  Ref. Price Post | ideal for testing, demon-
0-20 0-20 300 300 214 1-76 022 No £ £ strating, window dlsplays,
Supplying 6 or 9 Vott DC at 0-20 il 3500 No Screen 1116 300 040 05 124 210 038 etc., Warning Light, inter-
200 mA 20-12-0- — 700 _ 221 455 0-30 1 126 297 038 locked to prevent connect-
In moulded case forming a 2 pin 12-20 (D.C) 2 127 577 042 | ing when live.
S A mains plug. 0-15-20 0-15-20 1000 1000 206 380 038 3 125 715 052 Trade Price: £2:95, Post
2 metre output lead with 4-way 0-15-27 0-15-27 500 500 203 308 o038 | 2 123 935 067 | 25p.
multiplug giving 21 and 25 0-15-27 0-15-27 1000 1000 204 324 038 | 2 0] 1155 067
;\m soé:;e;ss a';:d 3'?omm plugs. g :g? ::g;l ?gg
rice £2:23. Post The. 12 and 24 VOLTS prmany ez vaue [ 13 12 18 |2 [ PLEASE ADD 10% FOR V.A.T.
AMPS PRICE Pos
g OB B | nyous,
QUALITY INSTRUMENT CASE ? 05 s 158 05 | CECONDARY 15, 25, 33, 40,
Strongly moulded in 2 1 Kl 2:09 022 50V,
High Gloss Grey Plastic . 4 2 18 2:75 038 AMPS  Ref. Price Post .
(Flame Retardant ABS). 6 3 70 356 0-42 No. £ £
Two interlocking halves 13 ; 1(7)3 2:; ggg 0;5 }gg §‘1’: 8gg
secured by four corner 19 o e S67 052 | 2 104 29 o4 | BYRE HOUSE, SIMMONDS RD.
nterlot 5*';2“ 4 3 ) 8. Rl bred $71 0% | WINCHEAP, CANTERBURY
ol it 2 0k E B |t m dw to) KENTCTIGRW
e g:)ssﬂ.‘)n 60 30 226 252 110 | 10 119 1760 o097 | Tel: Canterbury (0227) 52436
WWwW—086 FOR FURTHER DETAILS
P.P. P.P.
Collins TCS R/T 1-5-12 mes in 3 bands, v.f.o. plus crystals Dubilier Radio noise filters 9-20 amps 75p £0-50
25 WALE OUL .o eeevennneonnaasnncasrnsssnnnasnns £25-00 £2-00 Inverter 24 v. input out 28 v. 400 kys £3-00 £0-75
Frequency meter 125-20,000 kes w/calibration books Stand and 4 Plug-in Units—220 mcs. Good condition £60-00  £5-00
with A/C power supply .. ...coeeeiiiiiiiiaiiinns £35-00 £1-50 Beckman Digital Voltmeter Type BIE 2116 and Ratio
Solartron Storage Scope QD 910. : £3-00 MELEIS 1 vy e oo srmes s o®s amnimeseseogyisononesssses £25-00 £2-00
Cossor D/BRough ......ovniiiiiiiiiiiiiianens - £1-50 Vacuum Compressor Pump with 240V Motor......... £15-00 £1-50
Telechrome Square Sign Wave Generator ........... £1000 £1-00 RCA Marine Direction Finder and Radio............. £28-00 £1:00
Mullard TV Line Selector Type L190................ £10:00 £1-00 Telequipment Test Card C Generator............... £30-00 £5-00
Voltage Regulator Lang Thompson 220 or 240 out at Ferrograph 3 Speed Series 6........................ £50-00 £2-00
TOOBA . o2 5 rhdn e ceeoie e I e - 1835 & ffeT o Bineen s o T £45-00 £3-00 Frgquency Cm;nter Marconi TF 1345/2 Complete with
—— io Teleph tand and 4 Plug-in Units—220 mcs. Good condition £60-00  £5-00
PYe ohangers VHF Transistorised Radio Telephon®s /1000 100 | Beckman Frequency Time Counters Model 7360JH. ... £35-00  £2:00
UHF Marconi Signal Generators TF 762C 299-610 mcs.. . £40-00 £2-00 Output Power Meter TF 340 ....................... £10-00 £1-00
Wayne Kerr VHF Frequency Standard ............... £800 £1-00 Airmec Signal Generator 300 kcs to 30 mes 7 Bands. ... £20-00 £2-00
Avo Valve Voltmeter......cooiuiininneneeiaenennan £10-00 £1-00 Standard Signal Generator GRC (USA) Type 205/3
c ication R = Sk ider 500 kes-60 P 7Bands 9-5kes t0 30 MCS . . oot £35-00 £2-00
c:r:rr‘!;liltr:lc:uon eceiver Skyrider SSRGS L £16-00 £2-00 Spectrum Signal Analiser Model SB/I2 with Tuning
I 10 o TP ol A AR~ el 00 Gw D22 0 T ) ) Head 2 MCs-4UMGCS © o oovonvnnintoneiianeans .£150-00 £6-00
Test Card C Videcon .....oveiiiinieieiinnnennenns £10-00 £1-00
R Ty T i o e e e Ny WS £700  £0-50 Signal Generator TF 937 85 kes-30 mes 8 Bands Effective
Voltexion 4 Way Mixer.............o.ouieuieiienns £8:00  £1-00 L. Length of film Scale S0 ft..............oenne £40-00  £2:00
Aircraft Modulator Unit (Radio/Tel) 440-LRV 3B. .. ... £4-00 £1-00 Invertors Leland Airbourne Products
Radar Aircraft No Indicator .................. e £1500  £1-50 28v DC Input Output 115/200—115v 22 to 65 amps
Tape Cartridge Players Built-in 10 Watt Amp ........ £10-00 £1-00 400 cs 750/750 vg 3/1 Phase with Built-in Stabilisers.... £10-00 £2-00
Amplifier Clark and Smith IS5 Watt ................. £8-00 £1-50 600/I Electrical Gearbox High Torque 12-24v Electronic
As above with VHF Radio . .......covevieiiaenn £15-00 £1-50 Brake. Rough exterior..........cooveueenniinns £5-00 £1-00
Phamphomic 25 Watt Amplifier and 4 way Mixer with Racal Digital Frequency Meter Modul SA520. As new
Base TreblelControls mdie | Fiis ol i o S 1l n®melomels . £1500 £1:50 condition ...... PREERESREEEEREr REREPERERERESERE £48-00 £2-50
|~ Tube Oscilloscope Rack Mounting ................ £10-00 £1-00 Electrolytic Capacitors 60v Working. Brand New.
Delay Lines 1-300 Milli Secs Adjustable .............. £12-00 £1-50 Unused . .acst . clhe.  owes sime . savmbd.-Lbabis.. £0-45 £0-10
Marine Radio Telephone Rediphone £25-00 £2-50 Mixed Surplus Components Pack. Not less than 35
Decca Radar Marine Complete ..... : £5-00 useful components .............oeiiiiraaieeiennns £1:00 £0-45
Metrix Wobulator 1'220 mes .. ...l . £1-00 Modern Design Telephones ........ 9 £0-55
Resistance Bridge .. ........ .. ... ool k £1-00 Klaxon Horns 24v 240v 250v . . £0-40
Sperry Gyro's MK 4 ... ... ... i d £0-50 Capacitors -22ufF 12v Working £0-10
Mail order only to:
B&T ELEGTRONIGS (U.K.)
27 Upland Way, Epsom, Surrey Tel: Yapton (Sussex) 55 1115
24 HOUR ANSWERING SERVICE

WW—087 FOR FURTHER DETAILS
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TELEPRINTER EQUIPMENT LIMITED

Sales . . . Rentals . . . New . . . Refurbished . . . Installation . . .
Maintenance . . . Overhauls . . . Spare Parts . . . Prompt Deliveries

TELEPRINTERS Models 7B, 54, 75, 444
PERFORATORS 7PN, 85/86, PR75, 25

CREED EQUIPMENT 1, or READERS 654, 6S5, 656, 6S6M, 92, 35, 71, 72, 74
HIGH-SPEED TAPE WINDERS 80-0-80V POWER SUPPLY UNITS, etc.

TELEPRINTERS 15, 19, 20, 28, 32, 33, 35

TELETYPE CORP. all configurations
EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS
TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc.
SIEMENS TELEPRINTERS T100 and T-68 in various configurations
EQUIPMENT PERFORATORS T-LOCH 12, T-LOCH 15, A, B, D & F, etc.
OTHER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN,
EQUIPMENT CONTINENTAL, ARABIC and other layouts, 5-8 track.
SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J
SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC.
EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES,

SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS.
WW—088 FOR FURTHER DETAILS

COMMUNICATION AGGESSORIES & EQUIPMENT

LIMITED
G.P.0. TYPE COMPONENTS FOR PROMPT DELIVERY

JACK PLUGS—201, 310, 316, 309, 404, 420, 609, 610, 1603 — 3201

JACK STRIPS—310, 320, 510, 520, 810

JACK SOCKETS—300, 500, 800, B3 and B6 mountings, 19, 84A and 95A

PATCH PANELS & RACKS—made to specifications

LAMPS, SWITCHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10-way PO 19, 2C-way PO 17, Lamp Caps,
Holder No. 12

CORDS (PATCHING & SWITCHBOARD)—made to specifications

TERMINAL BLOCKS (DISTRIBUTION)—20-way up to 250-way

LOW PASS FILTERS—type 4B and PANELS, TELEGRAPH 71 (15 x 4B)

POLARISED TELEGRAPH RELAYS AND UNISELECTORS—various types and manufactures both P.O. and
miniature

LINE TRANSFORMERS/RETARDATION COILS—type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc.
FUSE & PROTECTOR MOUNTINGS—8064 A/B 4028, H15B, H40 and individual 1/3

COILS—39A, 40A, 40E, etc.

P.O.-TYPE KEYS—1000 and PLUNGER TYPES 228, 279, etc.

EQUIPMENT RACKS AND CONSOLES—made to specifications

RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS,

SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT.
WW-—089 FOR FURTHER DETAILS

MORSE EQUIPMENT LIMITED

The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment
for Morse Training Schools and fcr Automatic Morse Transmission. Models available include:

KEYBOARD PERFORATORS for offline tape preparation

AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m.
MORSEINKERS specially designed for training, producing dots and dashes on tape
HEAVY DUTY MORSE KEYS

UNDULATORS for automatic record and W/T signals up to 300 w.p.m.

CODE CONVERTERS converting from 5-unit tape to Morse and vice versa
MORSE REPERFORATORS operating up to 200 w.p.m.

TONE GENERATORS and all Students’ requirements

CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS, TRANS-
MITTERS, PRINTERS, MARCONI UG6 UNDULATORS, BUZZERS, ALDIS

LAMPS, etc.
‘WW—090 FOR FURTHER DETAILS

77 AKEMAN STREET, TRING, HERTS., U.K.

Telephone: Tring 4011, STD: 0442-82 Telex 82362, Answerback: Batelcom Tring
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YATES ELECTRONICS FLEASE ADD 1tp TO ORDERS UNDER £,

Catalogue which contains data sheets for most of the

( FLITWICK ) LTD. ?gmponenu listed v:ii" be sent free on request.
seamp 3 ated.
DEPT. WW ELSTOW STORAGE DEPOT P SamP Sppred
CALLERS WELCOME
KEMPSTON HARDWICK MON.-SAT. 9 a.m.-5 p.m.
BEDFORD PLEASE ADD 10% V.A.T.
RESISTORS MULLARD POLYESTER CAPACITORS C296 SERIES
%W Iskra high stability carbon film—very low noise—capless construction. W Mutlard | 400V: 0-001uF, 0-0015uF, 0-0022pF, 0-0033uF, 0-0047uF, 3p. 0-0068uF, 0-01uF, 0-0I5uF,
R25 carbon film—very small body size 7-5 x 2.5 m%iw 2% ELECTR?SlL TRS. 8022;:4 FF 0 033pF 34p. 0-0471F, 0-068yF, 0-1uF, Sp. 0-15pF, ép. 0-22uF, 7ip. 0-33uF, iip.
ues rice yn
watts Tolerance Range available 1-99 100+ J 160V: OOI F, 0:015uF, 0-022uF, 0-033uF, 0-047uF, OOGBuF Jp. 0-1uF, 3ip. 0:15uF,
4 59 34370—22"0 . 524 :.Jp Hp 44p. 0 m#‘Sp. 0-33pF, ép. 0-47pF, 74p. 0-68uF, i' uk. 3tp. .
% ol 25 ¥4 35 | MULLARD POLYESTER' CAPACITORS czao SERIES
10% 10-3- Ei2 1.3p 1-ip || 250V P.C. mounting: 0-0IuF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF, 3ip.
4 5%, 470~ 1M El2 1.3p lip § O |pF 4p. 0-15uF, 0-22pF, Sp. 0-33uF, éip. 0-47uF, 8ip. 0-68uF, Iip. 1-OuF, IJp.
Q4 wx', . 101 ' . El2 dlp 76 | 1-54F. 20p. 2:2F, 24p.
uantity price applies for any selecti gnore fractions on total order. MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
QOOF, 000247, 0-00%F, DOILFLOGLF, | - 100pF co 10,000pF, 2p each.
H -068y uF, 4p.
DEVELOPMENT PACK
0-5 watt 5% lskra ramors 5 off each value 4.7Q to IMR. ELECTROLYTIC CAPACITORS—MULLARD OI15/6/7
El2 peck 32?5 resistors £2-48. E24 pack 650 resistors £4-70. pF/v) |/63 1:5/63, 2:2/63, 3-3/63, 4-7/63, 6- l//40 6-8/63, 10/25, 10/63, 15/16, 15/40, 15/63,
g0 Toote (60 Y o St 0 o, U I L0 Sl ol SIS
4, 6p. , 100/40, | 3
POTENTIOMETERS 330/10, 470/6-3, 7p. 6863, 150/40, 220/40, 330/|6 1000/4, |op. 47%40 680/6:3,
Carbon track 5k to 2MQ, log or linear (log W, lin W). Asolw/“ 150/63, 220/63, 1000/10, I2p. 470/25, 680/16, 1500/6-3, 13p. 470/40,
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 28p. /|6 |5°°/| 1200/6-3, 18p. 330/63 680/40, 1000/25, 1500/16, 22°°/|° 3300/6-3,
2ip.
SKELETON PRESET POTENTIOMETERS S Ele) Ve BEAD CAPACITORS 12p
Linear: 100, 250, 50062 and decades to 5Mf. Horizontal or vertical P.C. mounting 001{"; 2-2uF 35V 2uF 16V
0 mrix), 01w, o 0.25W, 7 047E 3§¥ Sar v i o3y
Sub-miniature 0-1W, Sp each. Miniature 0-25W, 7p each. 1-0nF 35V 10hF 28v 100N 3V
SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI WEITILD oy (| e O e LG
The GD! is the world’s first semiconductor that can convert a concentration of gas or 24 x 3% 24p 20p Standard insulated 18 3.5mm insulated n_”
smoke into an electrical signal. The sensor deere;ses lt: :Iectrlul rutl,;unce whendlt 24 x5 28p 28p Stereo screened “: 3 Emm sereened “:
or ible gases such as hydrogen, carbon monoxide, 3 3 28p 2
h pr Icohol, North Sea gas, as well as carbon-dust containing 3ir or smoke. 3§: 5* Jz: J:'; g::::r:o:::t“ zfg ;g:: ::::°: ”’
This decrease is uwlll‘ydhr;: anohugdh to be utilized withoue amplification. Full details 17 x 24 85p 67p cke! P
and circuits are supplied with each detector. 17x3 120p 108p D.I.N. PLUGS AND
Detector GDI, £€2. Kit of parts for mains operated detector including GD! but excludi 17 x 3% (plain) 76p 52p 2 pin, 3 pﬁ, 5 ,,g 180°, 5 pin fgi'f,f‘;s,m
case, £5.60, Suitable case £1.50. Kit of parts for 12 or 24V battery operation, including | 17 x 2} (plain) — 4lp Plug 12p. Socket 8p. '
GDI and P.C. Board, £7.70. As above for PP9 battery £6.90. NOTE: The battery operated 24 x 5 (plain) - 12p 4 way screened cable, 25p/metre.
kits incorporate our patented circuit to minimise battery-drain typically 90mA for 24V. Pz* x 3% (plain) — llp 6 way screencd abie Jopimetre.
in insertion tool  62p 62p .
PRINTED BOARD MARKER 97p | Spot face cutter  52p 52p
Draw the planned circuit on to a copper laminate board with the P.C. Pen, allow to dry, | Pkt. 50 pins 20p 20p BATTERY ELIMINATOR £1-70
and immerse the board in the etchant. On removal the circuit remains in high relief. 9V mains power supply. Same size as PP9 battery.

Train for HART ELECTRONICS
television

Course commences 4th September, 1974

This is your opportunity to train as a
television and radio engineer on our full-time
Two-Year College Diploma Course specially
designed to cover the examinations of the

City and Guilds Radio, Television and r‘ U e s
q e D . gs . e ne
Electronics Technicians’ Certificate. : : O
Full theoretical and practical instruction on
Od H S 1 i F.M. TUNER This Ialest addition to our range will be in production late March ‘74. It is
a" tY'p €s Of m ern receiver InCIUd|ng desn'grg!d to offer the best ‘yvoss’:ble pe;formance allied t? nle eﬁase gf operation given by
pus! utton varicap tuning. We have taken great care to look after the constructors’ point
the |atest CO|OUI’ Sets. of view and there are no coils to wind. no IgF cgcmts to w:(re and no alignment is required.
. v . in fact the whole unit can be easily completed and working in an evening as there are
Minimum entrance reqUIrementS are Senior only 3 transistors. one IC and two ready built and aligned modutes compnsgung the active
q Y . . We have the of having a tuner as large as the amplifier
C»a-mbrldge or O Level, or eq u|Va|ent n and this new unit has a frontal size of only 13 in. X 4 in. It can be mounted on the side
N . U of our Balley;mplmer metalwork thus turning it into a tuner/amplifier whilst only increasing
t its width by 1
M'athem‘a'tlcs and EngIISh' Cost of n}lner chassis {no case) is £22 for mono. £25.46 for stereo. Metal case £2.86.
An extended wooden case to fit tuner and amplifier will be offered shortly.
N D SRS S SEN SEEND SN AN A— BAILEY/BURROWS/QUILTER PRE AMP. The best engineerad kit available of the
comb;,ned best of !hlgee prelamp designs. This |55\he kit with no wiring to the controls.
. 0 switches or_inputs complete and sophisticated 5 input signal processing stage for_any
Please Send fl'ee pl’OSpeCtUS tO. power' art;plgrr rsqulnng up to 13v input for only 228 ront end only? £10.44. Tone
control only
Name BAILEY 30 WA1T POWER AMPS. Our best selh&power amplifier, you can't better its
performance or the quality of the kit and at only £9, per channel, it's amazing value for
money.
Add STUART TAPE CIRCUITS Our printed circuits and components offer the easy way to
ress convert any suitable quality deck into a very high quality Stereo Tape unit. Input and
output levels suit Bailey pre amp. Total cost varies but around £36 is all you need. We can
offer tape heads as well if you want new one's.

All above kits have fibreglass PCB'’s. Prices exclude VAT but P&P is |ncluded
Further information is in our lists FREE if you send us a 8 in. X 4 in. S.A.E.

REPRINTS Post free, no VAT. Bailey 30W 18p.
STUART TAPE RECORDER All 3 articles under one cover 30p.

i BAILEY/BURROWS/QUILTER Preamp circuits. layouts and assembly notes 15p.

THE PEMBRIDGE COLLEGE OF ELECTRONICS
( Dept: WWI ) 34a Hereford Rd., London W2 5AJ

Penylan Mill, Oswestry, Salop

Personal callers are always welcome. but please note we are closed all day Saturday
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TRANSISTORS & DIODES

ype VvCBO FT MHz Price
BSY29 {SNPN) 300mw 15 20 Boaoooon e 15p
8D107 (SNPN} 115w 64 100 . =1 . . 63p
2N7118/2G106

SPNP) 150mw 18 120/150 Tot. Sw. Time 275 NS 43p
2N9B5 (GPNP) 300mw 15 Tot. Sw. Time 115 NS 95p
2N1304 {(GPNP) 150mw 30 6 5 . . 15p
2N1309 (GPNP) 150mw 30 15 Bha o g - 30p
2N1046 (GPNP) 50w 100 20 S . . S £2.50
2N1146A (GPNP) 90w 70 15 P . . @ 5 45p
2N1542 (G) 106w 100 0-35 o B0oocc0asnsno 50p
2N1547 (G) 106w 100 0360 e T d ek o 75p
2N1557 (G) 106w 40 035 . odicoosacaooa 50p
2N 1908 (GPNP) 150w 130 20 . P . . £6-00
2N2080 (G) 170w 70 02 ... : ... £110
2N2082 (G) 170w 40 02 o . . ... £110
2N2405 [SNPN) w 120 120 ... ... . = rw. 55p
2N3054 (SNPN) 29w 90 1-2 aaoo . . 40p
2N3055 {SNPN) 115w 100 . . 45p
2N3375 {SNPN) 11-6w 65 500 corboa ol 1o 6 £3-46
2N4427 (SNPN) 3.5w 40 700 . oo g g 4o a 52p
2N5322 (SNPN) 10w 65 325 . . . 50p
Type Price Type Price Type Price
ASZ16/0C26 . ... 25p 0oc83 . 25p RAS310AF ... 25p
o0C3s ... ... . aop GET110/NKT303 . 20p STC Wire End
0Caz ....... . 4o0p 0c702 ... . ... 10p 300PIVIA . . 4 for 50p
oc7t .. ... ... 12p 0AS L. 20p IN3193 ... ... 13p
CV7006/0C72 ... 20p QAl10 . ....25p IN3194 . . 14p
0C75 . 25p 0A81 L. ..20p IN3255 L 209

RAS508AF .. .. ..25p
RCA PHOTOMULTIPLIER 0310058 BRIDGE RECTIFIERS
Checked and tested. .. - ... 50 1B40KO6550v4da.. . ........... 95p
RECTIFIER STACKS SWITCHES

Edwards High Vacuum “‘Speedivac” model

VSK1B range 25-760 ton contact ratings
GEX541D2P1 . ... . 250v. 5a. volume 4-2 cu. cm. max. wortking
GEX541NB1P1 F . £600 pressure 15lb/sq. in. gauge net weight
GEX541HP3F ... .. £6-00 1702s. ... ... £6-20
SX751N1B1P1F .. .£6-00 Belling Delav hand resel L41 5 £110

INTEGRATED CIRCUITS Stackpole min. racker 125v. 10a. 250v.

GEX541B1P2
GEX541B1P1 .

TMC3544 ... ...£110 58. ...
MC353G ..........£2-:00 Tippalite Rocker 12v . .
MC358AG ..£5-00 Securex 5000 press button 250v. ac. £1 -20
MC365G . .. ...£500 DIGITAL COUNTERS
CA3020 ............ 93p Veeder Root Mech. Reset 4 dig. ......50p
0 C 1 & STABILIZED POWER SUPPLIES
gt Advance PMA7 0-15v.................. £18.50
CA3038A ...£214 ®
CA3055 ..........£124 RELAYS
CA3085 .. ...78p Varley Min. 70032 12v... ... ...
CDA4035AE .. £1-9 Siemens Min. 12/15v. .
CD4017AE ......£3:86 Magnetic Dev. Type S96E.
CD4047AD . . £3.86 BR Type M51 240v... ..
THYRISTORS KEYBOARDS
GE2N1774 200v. 5a.£1-20 ICT Numerical............ O g0 0 0 £3:50
CR1-021C 20v.1a. . .25p carr. 35p
CR10-101B 100v. ICL Alpha Verifier (PN7035130) ... £27-50
108, ... ... b £1-00 carr. £1:00
CR10-02110a. .... £1:00 ELECTROACOUSTIC UNIT
CR10-40B 10a..... £1:00 6 watt (peak) Amplifier 240v. AC, with
CR10-05110a. ... . £1-00 inputs for Radio, Tape Recorder, freq.
CR10-01710a... . £1:00 response 80-1Z,500Hz, bass and treble
BTX 92 1200R 16a controls, 2 speakers. Dimensions 265 x
1200v.. .. ... . Ridis £2-8 235 x 580 mm. Net weight 10Kg. ldeal for
STC 3/40 400v.3a.. . .50p education seminars etc. £12-00 incl. carr.

CONNECTORS

McMurdo Red Range. Plug RP24... ... ... Y IER AR SRR b4 56p
McMurdo Red Range. SKT RS32 5 ...90p
Eng. Elect. Edge. 36 way 0-2 inch ek @ -t .£1-00
Sylvania Edge. 48 way O:2inch . ... ... ... ... ... ....... ..pan £1-40
Ultra Gold-plated Contacts. 01 inch Tvpe10M 54631263C 38 wav -pair £2-00

0 way. pair £1-60

CAPACITORS
Daly Electrolytic 9000 uf 40v. 50p:; Wego paper 4uf 400v 60p; Dubilier
Metallised Paper Type 426 100uf 150v. DC 50p; R.I.C. type 1297 1.8uf 440v.
AC 35p. TCC Visconol 0-1uf 1500v. DC 50p.

MOTORS
E.E. $hp 230v. 50¢ 1ph 50¢.1440pm complate with cap 80/100uf 275v. . . .£13-00
carr. £1-00
3 phase 2HP motor 60/50c.. 1800/1500 RPM, 208/220/440v.. ... .. ...£21.50
incl. Carriage

FANS. CENTRIFUGAL BLOWERS
Alrmax Type M1/Y3954 (3 blades) Cast
Aluminium alloy impeller & casing (corres-
ponds to current type 3965 737) 230v.
1ph 50c 2900rpm Class A" insulation
425cfm free alr weight 9ilbs. incl. p.p.
£21:00.
woods Aerofoil short casing type “S°
2700rpm 220/250v 1ph 50c 6°'° plastic
impellerincl. p.p. £11-50.
woods Aerofoil Code 7.5 280K 200/250v.
1-0a tph 50c 2700ipm 74 impeller 14
blades inct p.p. £13-50.

Service Electric Hi-Velocity Fans, suitable for Gas
combustion Systems. Steam exhausting, Pneumatic
conveying, Cooling Electronic equipment, Air blast
for Qil burners. Secomak Model 365 (corresponds
to 575) Airblast Fan, 440v 3ph 50c 0-75hp 2850rpm.
continuous 160cfm 12 in w.g. nett welght 44lb

ptice incl. carr. £41.00. Secomak model 350 250v
1ph 50c 0-166hp, 2800 rpm continuous 50cfm 2 in.
w.g. net weight 34lbs, price incl. carr. £26-00.

Alr Controls type VBL4 200/250v 1ph 50¢c. 110¢tm
free air weight 74Ibs price incl. p.p. £14-50.

Type VBLS5 200/250v 1ph 50c. 172 cfm free air

Weight 1041bs, price incl. p.p. £18-50.

William Alday Aicosa Single Stage Vacuum Pump

Model HSPOB 8 HG. Rpm 1420. E.E. 3 phase

induction motor 1/3 hp cont 220/250v, 380/440v.
Class £ ins. £21-00 incl. carriage.

Gast MFG. Vacuum pump 0522-P702-R26X%.
Motor 110/120v. A.C. 1 ph. 60c 1725 rpm. Class E.
10cuft to 10in Mercury in 2 mins maintains vacuum.
635mm Mercury. Or as compressot 10psi int. or
15 psi cont. £25-00 incl. carr.

Where p.p. not advised add 10p per £ handlirg and post (in UK). Cash
with order. Pe:sonal callers welcome.Open Mon.-Wed. 9.30-5.00 Fri.-Sat.
9.30-5.00. Free Car Park adj. PRICES SHOWN ARE EXCLUSIVE OF V.A.T.

W. & B. MACFARLANE

126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL

WW—091 FOR FURTHER DETAILS

TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prl 120/240V  Sec 120/240V Centre Tapped & Screened
VA Weight Size cm. P&P
(Walls) ib ag

3222w uacn,
SLLBUYISR

ﬂ”n

AUTO TRAWSFORMERS
Size cm. Aulo Taps

58X 51X 45 0-115-210-240
§ 0-115-210-240
0-115-200-220-240

121 %11 2>(1( 2
14-0x13-4x12-:3
14-0x159x 123
17-2x16:6x1¢-0
21-6x13-4x1¢1
CASED AUTO TRANSFORMERS
115V 500VA cased transformer, with mainsz lead and two 115V outlet sockets, £9-49.
P &P 67p. A 20 Watt version. £2:02. P & F 22p.

LOW VOLTAGE TRANSFORMERS
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Amps. Weight Size cm. Secondary Windings P&P
12V 24V b oz
05 0-25
1 0 05

BES0oawna
RESBINLER

m

0-12V at 0- 25AX2

DBOPANWN ==t
-o -
RN ADERN A
LA
LROOOWS D
XX XX XX XXX

0-12V at 15A X2

0-12V at 30A X2
30 VOLT RANGE
Size cm. Secondary Taps

58x 48 0-12-15-20-24-30V
- -1

Seax®isdislan
FITRET EE T334

-
RRounmwwynaas
@
&

bbb bros
P Y- T
SO Uy 60 1 1y

LBt i

-
-

50 VOLT RANGE
Secondary Taps

0-19-25-33-40-50V

Sooswrnao
EE -1
T
wRZanaon,
[RELBIIRRZ

_‘
ROoauaun0
[-X-¥-¥-F-¥-¥-¥-N-Q]
QNM—.‘—A
RN WRONW
B8o8w3VBan
Rgngs
28289

17-2X14-0X 14:0
MINIATURE TRANSFORMERS WITH SCREENS
A b”beighl Size cm VOLT

oz

-
an

....
:\;8&6

&0 0a s

N -
R3fagsnaNas

P L L

0-15-27, 0-15-27
BATTERY CRARGER TYPES
PRIMARY 200-250 VOLT (Secondary 2V, 8V, 12V)
Ref. A Weight Size cr.
b

2"

Please note, these
units do not in-
clude rectifiers

-
11

*Carriage via B.R.S.
Also stocked: SEMICCNDUCTORS e VALVES
AVOMETERS e ELECTROSIL RESISTORS

PLEASE ADD 109, FOR V.A.T. including P. & P.

a6l

BARRIE electronics

3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST

WW—092 FOR FURTHER DETAILS
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The largest selection

AC107 022 AD161 & BC150 0-20 BD131 055 BF183  0-44 - 2G309 039 3N2194 0-39 aN3053 0-19 2Ns0ss o1 [ VOLTAGE ":“,
ACHIS  0-20 AD162 (MP) BCO161 82 BD132 0-68 BR184 088 MJIE3440 0-85 26339 038 aN2217 0-24 2N3064 0-51 2N4058 0-11 . w(“
ACHIS 0-22 075 BC162 019 BD133 072 BF186 033 MPF1032 0-48 263304 018 9N2218 0-g2 2NS055 0-86 2Ns060 018 § Ones) ifp e apW ¢
AC117K 0-82 ADT140 0 85 BC163 081 BDI35 044 BF187  0-30 MPF104 0-41 2G344  0-20 2N2319 0-28 N80l 018 aN4061 013 gf_‘d P e @
ACIS2 018  AFll4 027  BClsé 083  BDIG 044 BF188  0-44 MPF106 041 20 018 0-24 018 aN4062 018 e A
ACI125 018 AP115 027 BC157 0-20 BD137 050 BF1sd 013 ocle 088 2G371  0-18 028 016 2N428¢ 019 % o
AC126  0-19 AF118 087 BC158  0-18 BDISS 086 BF185 013 o020 070 2G371B 013 (5] 018 aN4gss (-19 f@erked. State vor
AC127  0-20 AF117 027 BCISY 018 BD13g 0-61 BF196  0-16 0022 058 26373 0-19 019 018 3N4285 019 [ roduired-
ACI28 020 AF118 039 BC160  0-50 BD140 0-868 BF197 0-16 oCc28 054 2687¢ 0.9 018 0-19 9IN4987 (1§ || Se——
AC133 016 AFl24 033 BC161 086 BD165 0-88 BF200  0-50 oG 082 26377 0-33 010 023 2N4288 0-19 18 amp POTTE
ACIS¢ 010 AF125 08 BC167 0-18 BD1756 0-68 BF222 108 0025 0-42 2G378 018 027 028 2N4389 019 BRIDGE RECTIN
40197 018 AFIZ6 031 BC16S 018 BD176 068 BF257 058 e 1 381 018 07 081 ANGI0 019 R
ACI41 020 AF127 031 BC169 0-18 BD177 072 BF258 068 o0Ce8 088 382 018 0-88 0-48 aN4291 019 on hoat siak.
ACI4IK 082 AF139 033 BC170 013 BD178 07 BF259  0-94 ocE9 068 2G401 023 023 017 2N4208 0-19 180PIV. 98p sa
ACI42 020 AF1 055 BC171 010 BD179 077 BF282 o0-61 0035 0-48 2G414 -£8 0-28 017 9N4883 019 M
AC143K -0-28 AF179 088 BD180 0-77 BF263 0-61 oCss 056 20417 -18 023 031 2N5179 018
ACIS1 @17 AF1 085 BD185 072 BF270 039 oCHl 082 2N388 039 019 031 2N6S94 0-60 | NNW LINE
ACI56 028 AF181 055 BCi7¢ 018 BD186 078 BF271 038 oC4s 087 2N388A 0-Q 0-£3 083 2N5457 0-85 J Piastio ted
ACIES ot AFL 0-85 BCI70 @24 BD187 0-77 BF272 088 004 017 IN404 022 028 02 2N5458 098 19 .mxg
AC1ss ofs AF239  0-41 BC177 041 BD1s8 0-77 BF73  0-88 008 014 IN4044 031 093 0-89 2N5458 0-44 ;rv—ﬁn Bp -
40167 087 ALl0Z 072 BO178 ¢ BDi1gs ¢8 BFITL 089 o070 o1l 2N524  0-48 -17 032 aN6121 078 ficov RMB 4y
10165 ofs AL 072 BOI79 081 BD1®0 083 BFW10 0-68 o011 oil 2N627  0-84 0-20 010 28201 085 JioovEME 4y
G109 ABYZ26 028 BC180 0-87 BDIsS 094 BPX® &30 ocTs 018 2NG98  0-88 - 018 2383024 048 § 400v RMB
Toared (] ASY27 033 BEO181 087 BD19%6 094 BFX84 084 oot o1 2N590  0-80 018 8309 048 f e 15 mm X 3
AC187 038 Y28 023 BC182 011 BD197 &9 BFX8s 088 pivcie- S T 2NEPs 0-M 014 28303 041
AC168 087 ABY29 023 BC182L 6-11 BD188 089 86 §-9% ocTe 017 aNg9? 0% 018 28304 E] e——
8 ABYS50 0-28 BC1SS 011 BD19S 108 BFX87 087 o017 088 2N698 087 018 28305 9-88
22 ABYSl 088 BC18SL 0-11 BD20O 108 BFX88 0-94 0081 17 3N6OR &3 014 28306 088 f UTHS. Eqvi. 32Ni
ACITT @27 ABY0R 0-28 BC184 013 BD205 088 BFYSe 028 oC8ID 617 3N708 06D 0-08 28307 0-98 §Eqvt- TI33. BEN
AC178 031 ABYSe 028 BCISL 018  BD205 088 BFYS] 088 ocss @17  IN70MA 019 010 |sm 042 each, 9599
AC179 031 ABYS5 028 BC186 031 BD20T 1406 o+ oCetD 017 aN703  0-M 018 28339 04 100 UP 25,
AC1L (2] ABYSS 028 BO1S7 031 BD%0S 148 BFYSs 618 ocss 082 2N711  O-EB 010 283794 048
AC180K ¢-28 ABYST O28 BO207 018 BDYS0 110 BP 094 oC138 088 aN717 0% 031 28323 062 foaAnmiuM CEl
AC181 622 ABY5S 028 BCZ08 018 BFLIS 687 BAXiS 017 oClé0 082 aN718  0-& 0-55 28324 077
ACISIK 938 ABYTS 028 BC309 013 BP117 088 BSXS0 017 oC169 028 2N7184 0-65 089 98828 @77
24 ABRZ31  0-4 BCIlIL 012 BFI18 077 BEYSS 017 oC170 998 aN728  0-: 08 28326 y;',] ORP13 48p
25 BC107 018 BC21SL 018 BF119 077 BYSS 017 o1 o8 2N727 0-8 081 7 0
b BC108 018 BO214L 016 BFI21 0-50 B8Y27 017 00200 038 aN743  0-22 0-38 28701 046 | QENERAL PURP(
2% BClo9 018 BOE2S 028 BF123 0-88 BSYSS 0-17 ocR01 081 INTM4 09 oxl 10361 064 [ g¥N SILEOON SWR
28 BC113 011 BCI26  0-39 BF126 0-80 B8Y29 017 00208  0-81 2N914 018 030 40362 050 ime WRARS. W
-28 BCll¢ 017 BCS01  0-80 BF127 083 BSYSS 0.9 0Cz0s  B-28 aNg1s  0-38 SIK. 0 SE70R. 1
£3 BO11S 017 BC302 0-27 BF152 041 BY3D 0-29 00304 028 3NvID 023 SIEIMWA. ALT w
2 BO116 017 BCS0S 088 BF153 060 BSY40 031 00208 039 2N030 023 oalo o1 § SNl o e
2@ BCI17 029 BCSO4 -89 BRS¢ 0860 BSY4l 681 OCs00 o6 s o028 047 008 [ corana. 41RO AV?
ACY22 018 BC118  0-11 BC440 034 BF185 077 BSY®S 014 oCPTI 08 2N1132 0-# 0A70 068 FARLE in PNP 8im
ACY2T 20 BClI9 083 BC480  9-40 BF156 0-83 BSYS5A 014 OEP13 048 aN130% 018 OA79 008 RaNgecs, BOY70. W
ACY28 @21 BCI20 0-88 BCYS0 087 BF157 06 Bulod 388 " 2N1308 013 0-40 0481 008 Nordering  pleass ¢
ACY29 0389 BCIZ5 013 BCYS0 087 BF183  0-61 Cl11E 088 P20 0-88 2N1304 0-18 0-39 0A85 010 | preference NPN or F
ACY30 081 BC126  0-20 BCY31 0-29 BF159 0-66 Cc400 033 P31 080 2N1305 0-19 0-53 0490 007
ACYSI 031 BC132 018 BCYS2 0-33 BF160 0-44 Cc407  0-28 P346A 028 2N1308 0-23 0-33 0A91 097 20 For
ACY34 083 BC134 0-20 BCYSS 0-24 BF162  0-44 C4%¢ 23 P97 048 2N1307 0-83 0-28 0A% 008 50 For
ACYSs 023 BC135 013 BCY34 028 BF1§3  0-#4 C425 -68 B8T140  0-14 2N1308 083 0-44 oasoe 0-¢7 | 100 For
ACY36 08! BC136 017 BCY?70 016 BF164 -84 0426 -9 8TI41 019 2N1309 0-24 0-39 0a202 0-¢8 I 500 Por
ACY40 019 BC137 017 20 BF165 -84 438 22 TI848  0-33 2N1613 0-23 039 8D10  o-e¢ [ 1000 For 1
ie 18 o= £ iR S PR oo ok ML IR o B o |
BCl40 O - - H >
AD1s0 @42 BCi4l 083 s g;{n 0-:.4 o a gg;;: :1: ggxm 0 (0AS1 Eq.) }gm 00" L. wo.r. nm;r
ADL&0 083 BClez 083 - 77 . 1 - C
AD14 083 BCl43 0338 o8 BF178 MAT100 0-81 2G302  0-21 IN3L4T 07 1 INSI4 008 § yoprv(Min) 100
AD143 Qa® BO1 80 88 BFI79 018 MAT101 @-28 26303 021 2Ng148 063 (OA70-0A79) 1N918  @-08 Min. 800.
AD49 088 BC167 011 8 .BF180 083 MATI20 ¢-21 26504 027 INS160 §-0% 007 1K4148 006 § Full Tested 1,000,
ADLI61 @ 39 BCl48 11 'l BFiSl 0-88 MATIS! 022 26308 04 aN2192 68 OAB 0-39 18021  0-11 § 1dent for Organ Buik
AD162 039 BCld9 013 BF1§2 944 -9 20308 039 ANS193 089 OASBL 0-23 186851 007 || emeemm—
TRIACS
1) g
KING OF THE PAKS  Unegualied Value and Qmality | QUALITY TESEED SENIGONDUCTORS NEW LOW PRICE TESTED S.C.R.'s  JVBom2s a1 1
i PIV 1A 3A B5A G5A 7A 10A 16A 30A 1
SUPER PAKS NEW BI-PAK UNTESTED|q, 1 nes o soomnrwe b| ,, 195 Tow Toss 0 10w Tois Tow Tos faoo B B |
. - i i - : . d 300 e
e — Sl
Satistaction GUABANTEED in Every Pak, or money back. g: 2 e transistors 0044/45/81/81D . 8. 032 042 080 062 067 088 077 189
Pak Xo. Deseription PrisefQe 5 OC 78 transtators. ..l D98 e o 0T 0T UM 10 0M w [FOR UBE W
T jL20 glam oo Mio. Gepers Purpos Gormanion Do DB 4 AC 130 oo bnp et 0 S| St it LB LELLE S IRy
¥ . - O D ¢
U 2 60 Mixed Germanjum Transistors AF/BF ... ... .. ....... -85 39 7 OC 81 type tramaistors . " o8t POWER TRANS BONANZA| BR100 (DS2) 35p
US 75 Germantum Goid Bonded Sub-Min. like OAS, 0A47 ... 088§q10 7 1 type translstors . .............. 55 GENERAL FURPOGE QERX. PP
U4 40 Germaniam T Vike OC81, AC128 066 ghl, g:g }ﬂ/.lzs mﬂmﬁ 8-& Coded G2100. BRAND NEW TO-3 CABE. POSSIBLE FREE
B B "k 1 H = b
T e e i ———————o s | Q13 3 AF 117 tybe transistons .. 0'85 | S 406 45000 45455, TI0I 5035, SN20A IN40A- | Ome 500 Puk at 3
U 6 50 Bil. Planar Trana. NPN like BSYS0A. 2N706 . OBl 350171 HIP type transistors o8t . g own ochaice free 1
P. STIIRTIIE 457A-458A, 2N511 A & B. 2G220-222, ETC. VCBO 80V e
U 7 16 Bil. Rectifiers TOP-HAT 750mA VLTG. RANGE up t010000-56§ Q156 7 2N2926 8il. Epoxy transistors mixed colours 0-88§ VCEO 80V IC 10A PT. 30 WATTS Hfe 30-170. orders valusd 84 or o
U 8 50 Bil. Planar Diodes DO-7 Giass 200maA like 0A200/202 .. 058 g}g ‘g gg:&go Io;r :l:lfe&%emgﬂotnndmn.. gg:‘) PRICE “1.24 25.99 100 up m
x BT. x BT. s § each 44p each each
U 9 20 Mixed Voltages, 1| Watt Zener Diodes ::: QI8 4 MADT'S 2 x MAT 100 & 2 x MAT 120 088 D P 40p mm.. =
U10 20 BAYS50 charge storage Diodes DO-7 Glass Ql9 3 MADT'S82 x MAT101 & 1 x MAT121.... 0-86 SILICON High Voltage 250V PN Coded and guaran
UIL 26 PNP Sit. Planar Trans. TO-5 like 2N1152, 2N2004 655 ggo :23:;10:;';'&“3% mmmm . g-ﬁ TO-3 case. G.P. Bwitching & Amplifier 2“3055 Pak No. EC
licon Rectifie 500mA - 0 1 e am LL B ‘88 § Appiications. Brand new Coded R 2400 ¢
Uiz 12 81 s Epoxy up to 800 PIV _55 Q22 20 NKT transistors A.F. BF. codeq . 052 | VEBO 250/ VCEO 100/1C 84 30 Wetts, % g 2G3713 g
U138~ 30 PNP-NPN 8il. Transistors OC200 & 28 104 .. ... . 055§ 533 10 OA 202 Bilicon diodes sub-mto. 088 HFE tyos S0/T SMRZ D1374
14160 Mixed Silicon and Germanium Diodes. .. — . 005JQ24 8 OAS)diodes........... L " 0-52| OUR PRICE RACH: PRIl 8 Rl <8
Ul 25 NPN 8il. Planar Trana. TO-5 like BFY51, 2N697 ... ... 0-55§ Q25 15 1N914 Bilicon diodes 78 PIV 75 ... 0-8E81-24 25 98 100 up § 550" mACH. TS 8 20382T O
1810 3 Amp Bilicon Rectifiers Btud Type up o 1000P1V 086 gg‘; o rman i dodes Tt AN oy - O18) S 50p 44p T6 8 2G344B O
U17 30 Germanium PNP AF Tranal TO-5 iike ACY 17-22 0551 Q38 2 Bilicon power rectifiers BYZ13 ... ... 0-5&j GILICOR 60 WATTS MATCHED NPN PNP ;g g ggg:gn g
U188 6 Amp Bilicon Rectifiers BYZ13 Type up to 600 P1V 065 Q20 4 Sllicon translstors 2 x 2N696, 1 x 2N697, BIP 19 NPN TO-3 Plastic. BIP 20 PNP. Brand new. |79 § 2G399A 2N1
U9 25 Billoos NPN Tn e BCIOS — 056 1 X NGBS, ... - 0-55§ VCBO 100/VOEQ 80/IC 10A. HFE type 100/t 3mHZ l 110 8 26117
T20 12 1.6 Awmp Bilicon RectiBers Top Hat dp to 1000 P1V o880 1 o e o N roe abn ' S8JOUR PRICE PER PAIR: All 55p each pak
U321 30 AF. G :mmcon AlL ';:ns‘::on 23200 Beries & OCTT. 083 8§§ g ?‘3;“"3.??‘"‘”“m.£° nzamoguzgsur 15 iy (LN Zopr tle 120 pr, 02
. Qe am Alloy R R con e X . X |
D55 _50 MADTs tike WHG Serice PRE Tommaislors ./ 9884 153 3 Ailieon NPN tmnsisiors 281711 oo AD161/162  pyp | TUMBO COREORENT | FCODE DY
021 %0 Germanium 1 Amp Bectlfiers GIM Berbes up Lo 300 FIV_0-B88 054 7 gilicon NPN re 2N2369, S00MH:z M/P COMP GERM TRANS. MIXED TEXAS. Our price
U256 256 300 Bz NPN 8Silicon Transiators 2N708, BRY27 ...... 0-85 (code P397) . oo e 0 OUR LOWEST PRICE OF ELECTRONIC each.
U26 30 Fam Bwitching Bilicon Diodes Iike IN®14 Micro Min..... 085§Q35 3 Bilicon PNP TO3, 2 x 2N2004 & 1 x p PER PAIR COMPONENTS —
U237 12 NPN Tom AF Trana TO-1 like AC127 056 QN2B0S! -/ afom Bdm it o oo e 6 -aloe e kel .. 088 E. good vatue § 120 VCR NIXIE DRIV
= ‘ Q36 7 2N3646 TO-18 plastic 300 MHz NPN 0-85 § SILICON PHOTO R | Resistors,  capacitors, § TRANSISTOR. 8
U298 101 AmpEEE 8 TO-S can, up to 800 PIV CR81/25-600 1.10 Q37 4§ 2N3063 NPN Silicon transistors .. 055§ TO-18 Lens end NPN Sim. to f pots, electrolytics and | B8X21 & C407, 2N1
U30 15 Plastie Billcon Planar Trans. NPN aN2928 _........... 0-86§ Q38 7 PNP transistors 4 x 2N8703, 3 x 2N3702.. 0-55 ] BP x 20 and P21. BRAND jcoiis pilus many other§ FULLY TESTED A
U3l _ 20 Bilicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 _0-85J Q39 7 NPN tranatstors 4 x 32378-;, 3 x 2N3705.. 0-5§ gﬁlw. le:;m avallable :&ully '3‘1’.,"2"..,‘5‘&’2& CODED ND 120, ;
- 7 NPN transistors 4 x 2N3707, 3 x 2N3708. 0 y guaranteed. each.
U33__ 26 Zener Diodes 300mW DO-7 case 5-18 volts mixed ...... 0-55 g:‘l’ U ph Lo RN R & FRETD o-g Qty. 1-24 $5-99 100up | Price tncl. P. & P. £1.65 | 26 up 17p eath,
U33 15 Plastic Case 1 Amp Bilicon Rectifiers IN4000 Beriea . . 055 Q42 8 NPN transistors 2N5172 . 0-56 § Price each 49p  44p 38p ounly. e s g s
U34 30 Bilicon PNP Alloy Trans. TO-0 BCY28 28302/4 . . 055 843 ; leri‘":DT Nl::;m:mlang i g:: F.ET ,s 8il. trans. suitabie
U35 25 Silicon Planar Transistors PNP TO-18 ... 056894 transistors 4 x , 3 x Whooo LA gollo P.E. Organ. Metal TO
T36 25 Bilicon Planar NPN '.:.1_0 = T0S ::3:3751‘52 085§ Q% 3 BC1I3NPN TO-18 transigtors. .. .......... 0-8849N3s19 31p 2N3820 65p ©2N3821 39p 2N3823 3lp | Eqvt. ZTX3006p eu
[ o Q46 3 BC 115 NPN TO-5 transistors .. ... ... 0-858oN5a58 35p  2N5459 44p  BFWI10 68p  MPF105 4lp § Any Qty.
U37 30 siticon Alloy Transistors 80-2 PNP 0C200, 29322 .. .. 0-850Q47 6 NPN high gain transistors 3 X BCl167, =
038 30 Fast Switching Silicon Trans, NPN MHz 2N3011 056 e ngY l}gllgs_n RooseBaggRonoacony g-:: SILICON RECTIFIERS
U39 30 RF. . PNP Transistors 2N1303 5 . - W e ey i E1iV 300mA  750mA 1 Amp 15 Amp 3 Amp 10 Amp 30 Amp
T 10 Du‘,o.::n'! o Eend m_fg;;ﬁ;’{,“ © 3.: Qid 4 NPX transistors 2 x BFYsl, 2 x BFY52.. 086 (DO 7) (30 16) Piastic (80 16) (80 1;) (80 10) (TO 48)
= CEELAEN QSORNINBANZSINENfswitch]trausistorsiT.OLSEELELL0; 50 agic, 0:05 008 1N4001 005 008 015 021 060
A1 25 RF Germanium Transistors T0-5, OC40, NKT72 . ... 0-55§Q51 7 BSY 95A NPN transistors 300MHz 0558 100 005 0-07 1N3002  0-06 010 017 023 078
U42 10 VEF Getmanium PNP Transisior TO-1 NET667, AF117_065 [ 452 8 BY100 type silicon rectitiers ... 1408 400 0-08 010 1N4003 007 012 022 02 £100
043 25 Sil. Trans. Plastlc TO-18 A.F. BOILG/14. ... 085 | 253 29 Bil. & Germ. trane. mixed all marked new.. | 100 008 015 IN4004 008 015 030 038  £135
T o ; 600 009 017 IN400> 010 018 036 045 £1-90
4420 Bil. Trans_ Plastic TO-5 BCII5/NPN .. 055 8th EDITION 250 800 012 010 IN406 011 020 038 055 £2.10
Ua5 7 3A BCR. TOG6 up to 600PLV .. ... ... ... . . .. .. . 110 pages 1000 014 030 1IN4007 012 025 048 085 $2:50
TRANSISTOR EQUWALENTS BOOK. A complete cross§ {200 035 0-30 0-58 0-75 23
Code No's. mentioned above are given as a gulde to the type of device in [jreference and equivalente book for European, American and § A1l 8tud Silicon Rectifiers are available lu reverse Polarity, i.e., Stud being Anode
the pak. The devices themselves are normally unmarked. Japanese Transistors. Exclusive to BI-PAK £1-83 each. When ordering 8tud Anode type, please request ‘Reverse Type’.

A LARGE RANGE OF TECBNICAL
AND DATA BOOKS ARE NOW

AVAILABLE EX. STOCK.
S8END FOR FREE LIST,

COMPETITIVE PRICES—

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE
RANGE OF ELECTRONIC COMPONENTS AND ACCESSORIES AT

18 BALDOCK STREET (Al0), WARE, HERTS.
TEL. (STD 0920) 61593.

OPEN MONDAY-SATURDAY 8 a.m, to 5.30 p.m.,
ALL PRICES INCLUDE VAT
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-the lowest prices!?

a63

I o B oefee B PEAK (25w R.M.S.) PLUS
BI-PAK STILL LOWEST IN PRICE FULL SPBCINFICATION 1
GUARANTEED. ALL PANOUS MANUFACTURERS ¥HERMAL PROTE_CE_ION d
i ST 7451 : oy BN74145 sxlsb n‘zgs l‘t;o:‘ C NE AL lw- ! Audio
aN7400 018 012 o016 | BN 018 017 018 4 : g a HY H
BN7402 018 017 I BN74564 - - 0-16 . E g N
Svies o8 o o | svum ol o1 oo | sviss ma gL Q] QD m ST | O e 1o
8N7404 018 012 O BN7470 - 0- -27 54 #1 1 : mency 0 Latest Design Imi ts
BN7¢05 018 017 016 | SN7472 032 029 027 | BN74156 £1:50 8145 8135 to 100KHs ° s o
8N74086  0-30 o-z o-gx1 8N7473 g-ﬁ 8'2 038 gg;c:gg ggg ﬁ-g ﬁg @ 0-19 Distortion @ Load—3, 4, 8 or 16 ohms
8N7407 089 O 0 BN7474 - - 0-35 4 ) L : o Signal to noise ratio 804B
sNtaor 088 O O | RNji)s o0 o048 o | SN7ileo 210 4poo 100§ @ Dispiom beier thaa 1% : e e x
8N7¢09 020 019 018 | BN74768 044 0438 o042 | BN74l61 #2120 £200 LBOY o oo g o-uill . 2
svigo o1 gL ol | SN M O 2% | Shiddes mae s s = = s
8N7411 d -0 - E . . - - - g
SN7412 03 034 08l | BN74s2 096 088 0-6 | BN74le4 £220 £210 £300 T L O e e e D O G s
BN7413 038 0-31 0-30 BN7483 81-20 4118 £1-05 8N74165 £2-20 £2-10 £2-00 :fl::]gmp::rerm mueZ'}npnnier'ﬁcﬂﬂoﬁ“.&ﬂﬁmmm
8N7418 048 084 049 | BN7487 £110 M08 £100 | SN74166 8320 8310 £300 ) g nenusiast.
sl G4 Gi ik | st am Be am | Duwi B8 G888
8N7490  O- 01?2 016 - oM O - d i
SN7422 OS5 058 050 | BN7480 8400 8376 350 | BN74176 186 5178 8188 FULLY BUILY—TESTED and GUARANTEED
8N7488 038 088 030 | BN7480 076 071 o064 | BN74177 S188 £178 £168
BN7425 OB8 058 080 | 8BN7401 #1-10 42106 4100 | BN74180 8150 8140 £1-30
8N426 O 048 046 | BN7493 074 071 0-04 | BN74181 8500 450 8400 STABIL|SE NWER
8N7427 080 048 044 8N7403 0-74 0-71 0-64 B8N74182 #2800 £180 4176
BN7428 086 088 050 | BN74B4 g-g 082 07 :g;ulu l‘gg :g}g ggg
8N7430 018 017 016 | BN7485 - oge 07 4190 42 i i .
o de GH RS SR OIS 08| mn 2w DR B8 WODULE SPME0 £325
BN7438 O . H 110 L . - X A -
S SR om gm | muds moomw 48| S0 2% En B3 T e e L AT
SNTLG 918 oL %10 BNT1105 3481 7QuNRI 04 JN41,00 SNTaRyes 08 :}“ :igg t!lrcnlt pm‘t-ect.lon. a\:"]‘:;m:ddmon of tl;:"h‘;nlm Transformer M";‘lgg
BNz 0-_7! 0 0-_0‘ BRI () 0:4! 0:40 BNTeL n'.- ,1.22 £1-85 the unit will provide outputs of up to 1-5 amps at-35 volts. Bize:
SN7442 006 071 064 | 8N74110 060 056 050 | BNT497 81 63 mm x 106 mm X 20 mm. These units enable You to build Audio
BN7445 48130 A118 £110 | BN74111 £1-33 4127 M8 | 8NYT4198 8500 #4735 4450
. 76 8450 Systems of the highest quality at a hitherto unobtainable price. Also
BN74¢4 #1890 4£1-15 S0 | BN74118 £110 81-08 #1-08 | BNl £5-00 4 e e o ot ietons. theludung: Disco Syatems. Pablic
BN7445 £1-98 4196 #1980 | BN74110 4150 #£1-40 £1-88 | Devices may be to qualify L S e Rl ding: D - .
sxie % M G0 | ENAAL 0K S8 bl | ik b avaiabie for the ' ‘n '
447 g q E B8N74122 2150 g -0 onty LIS o g 3
BNT448 8110 8107 106 | SN74125 #3500 $290 8380 | above series of 1.C.'s in book form. TRANSFORMER BMT80 £2-15 p. & p. 25p
8N74500 018 017 016 | 8N74141 085 08  0-79 | Price 38p
M
INTEGRATED CIRCUIT PAKS .
Manufactarers ""Fall Outs’* which inclode Functional and Part-Functional Units. Theee are classed as ‘out-of- -
spec’ from the maker’s very rigid spectfications. but are ideal for fearning about 1.C’s and expertmental work.
PakNo. Costents  Price Pak No. Coatents Price Pak No. Contests Prise "PE PA1 00
gonuene el | pos-tw o | HRE R
=18x740 § =8x 4 - § Bulit to and NOT a price. and yet stil] the greatest value on the market,
AT xre0s 0:85 I L N ic s 988} e PL100 steroo i ifer has boes fom the latest circult techniques.
gw-g:zm 2: ggls:ll?)i?l:g}l g: g'llg-g:?l:ﬁ 0-88 Designed for use with the ALBO power amplifier system, this quality made Lu;mt
- ; - i - less than silicon planar transistors, two of these are specially
UIC05 =13 X 7400 088 UECS4 = 19 X 7404 088 UI096 =5 x 7496 088 fflcorporaten 0 o e o e wae [n the Input stages. Y
UT008.268 X/7406 088 U1080 219 X760 a8 UICH6 =5 x 7498 058 By e switched stereo inputs, and rumble and scratch filters are features of the
UIO0T = 8 X 7407 088 UICTO =8 X 7470 G55 UI0100 =5 X 74100 058 | 51 60, which also has & STEREO/MONO switch, volume, balance and continuously
UTC10=12 X 7410 085 UICTS =8 X 7472 a8 UIC131 =5 x 74181 o-8b s Dass and treble
gt | mehthaw e ) EANSHOM S oecmcaon:
-]12X E -8 X | -0 X X H
UIC40 = 13 X 7440 0-88 UIC768=8X 7476 c-sb UIO184=5 x 74154 0-88 | Froquency response 20Hz—20kHz +1dB Bass control ilbdg a: gggzh
UICH: =58 X 7441 0-56 UICS0=5 X ¢-88 UIC198 =5 X 74198 058 on better than 0-1% Treble control $15dB af
UIC48 =8 X 7443 (2] UIO81 = 5 X 7481 -85 UIC199 =5 X 74198 0-88 || Inputs: 1. hpemhnd 3%3:‘?; t?:) ;(ain Filters: lg::g; :mah p;;::) 81]??{ ZHz
Uwu:::;m 8:: &g:::;ﬁs’ 812 UICXI ~25 Amorted 74's 1-55 3. stic P.U.  1-6mV Into B0EQ Signal/nolse ratlo better than +65dB
U040 =8 x 7440 088 UICS6 =5 x 7486 o All mput voltages are for an output of 250mV. Input overload -26«11? i
Tape and P.U. inputs equalised to RIAA curve Supply 435 volts ut 20mA
Packs cannot be eplit, but 25 aasorted pieces (our mix) is avallable as PAK UIC X1. within 41dB from 20Hs to 20kHz. Dimensions 292 x 82 X 35 mm
SPECIAL COMPLETE KIT COMPRISING 2 AL50's. only £1 31 5
LINEAR I.C.'s—FULL SPEC. DTL 930 SERIES ?,‘,’:.t;',';'”"‘ 1 SPM80, ) BMTS0 & | PAI00 ONLY £25.30 FREE p.&p
Type No. Case 136 100+ } | OGIC 1.C's
72702 DIL 14 050 048 0-45 . 14 & 18 Lead Bockets for use with
72700 DIL 14 035 0% 0380 § F7B° }‘ 5 1006 | DUAL-IN-LINE 1C's. TWO Banges AL|0/AL20/AL30 AUD'O
72710 DIL 14 045 043 0-40 30 0 1 PROFESSIONAL & NEW LOW COST.
el DIL 1 o om o | B gle i 018 | promTvreNoiaae 100w AMPLIFIER MODULES
U0 105 8 048 0@ 040 dBryz 018 018 o4 O i T 95 Ry S50 27D
41 038 038 034 s o D
BP936 o186 ols 04
T2748P DIL 8 038 038 034 : : . TS8O 24 pln type 76y p 68p its are
sigoic 105 s oso o4 ow|BRY 030 93 0 | Bssmupe i 1 b T e i appenmanee and m thelr
SLiOIC TGS 8 080 045 040 fppes 015 ol4 o018 b Resido oo e upeification. | However, careful
SL7o2C  TO5 8 00 045 o0l petl 03 oes 025 | Apale | 100 L o gley Selection of the plastic power device haa
¥ﬁ§g; ?g‘z‘i l:i zggg g;g g% BP951 0-70 0-65 0-60 BES 16 = A7p e Lip R 30 resuited in & range of output powers from
P g . } . BP962 015 014 013 3 to 10 watta R.M.8.
TAA350A TO3 10 8185 21-80 £1-70
y . . BP9093 045 043 040 NUMERICAL The versatillty of their design makea them
t:;ggg ?g.g g 8: 820 gg: BP0094 0-45 0-43 0-40 INDICATOR TUBES ideal for use in record players, tape recorders,
wA7L T0-6 10 046 oﬁ 040 BPH007 0-46 0-43 040 § Type Description stereo amplifiers and caasette and cartridge
ZN414 TO-18 4 #1-20 BP2099 046 043 0-40 § 3015F  Minitron 7 Segment tape players In the car and at home.
MAN 3M L. ;‘nld;c?g:zgmem 180
3 TERMINAL POSITIVE Bl pAK Display 0.127" High Parameter Conditions Performance
VOLTAGE REGULATORS . cpes  miPAmeEn 11-90 e | —
Ty Piaaic Encapmiation O'F 15 Amps. | CATALOGUE & LISTS Trpe Tube 10 mm, 17 | ARMONIC DISTORTION - =
AThNs 19V (Rauiv. to MVRI2Y) 8176 | Send S.A.E. and 10p | %118 S Vienng e v COAD/IMEEDANDE 8160
T DAN f-1KHz 100 kQ
s [The STEREO 20 e |
CABINETS for: e FREQUENCY RESPONBE =+ 3dB Po—2 WATTS 50 Hz-25KHz
The ‘Stereo 20° lifier § , read —— +— - - -
STEREO 20 tested on a oan’;:"wS”chiSZ“.‘:.‘f.:’.“ﬁng’gK“:.:‘“,? SENSITIVITY for RATED Q/P Ve—25V. R1--8Q {=1KHz | 75mV. RMS
TC 20. £3.95 p&p 30p § 14 cm. x 65 This compact — = -+ - -
MK 50 KIT e whth SmIo sl vt contaut, DIMENSIONS X2 X1
comple on/of volume control, — .
balance, bass and treble controls, Trans-
TC 100. £6.50 p&p 309 tformer, Power aupply and Power amps. The above table relates to the AL10. A120 and AL30 modulea. The following table
ivelyiprinteditiontipancliacdimaich- outlines the difterences in their working conditions.
£.M.1. LEX 350 Loudspeaker ing control knobs. The ‘SBtereo 20 has been
o Y designed to fit into moset tarntable plinths
System Enclosure kit in te without interfering with the mechanism or, Parameter AL10 AL20 AL30
P 1 al vely, into a separste cabinet. o
'n'n."' il pri "t"s 50 . Output pm{'er 20w peak. Input 1 (Cer.) Maxlmum Supply Voltage 25 30 30
ec. retail price £45.50 per | 5o0mv into 1M. Freq. res. 25Hz-25kHaz. — - —
pr. OUR SPECIAL PRICE J Input 2 (Aux.) 4mV into 30K. Harmonic Power output for 2% T.H.D. 3 watg; 5 watts 10 watts
£35.50 per pair P. & P. £1 distortion. Bass control +12dB at 60Hz (RL=#Q {-1 KHz) RMB Min, RMS Min, RMS Min.
; P -8 P E1. 0 plcally 025% at 1 watt. Treble con ff [ 4.4
ONLY WHILE STOCKS LAST! | 4+14dB'at 14kHz. PRICE 2220 £2-58 £33

FRONT PANEL, 1 knobs, Headphone Socket,
onfoff ewitch and neon for PAL00O/MK50. FPK100
£2.85.

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 pre-amplifier has been designed to match-into § Frequency response—
most budget stereo systems. It is compatible with the 20Hz-50KHz (—3d8

TRANSFORMERS

T461 (Use with AL10) £1-88 P. & P. 15p.
T538 (Use with AL20) £1-93 P. & P. 15p.
BMTS80 (Use with AL30 & AL50) £2-15

P. & P. 25p

AL 10, AL 20 and AL 30 audio power amplifiers and it § Baes control

can be supptied from their associated power supplies. 4+ 12dB at 60H
There are two stereo inputs, one has been designed for use § Treble control-—

with *Ceramic cartridge while the auxillary input will +14dB at 14KHz
suit most tMagnetic cartridges. Full detalls are given In §*Input 1. Impedance

POWER SUPPLIES

P8 12. (Use with AL10 & AL20)
SPM 80. (Use with alko AL30 & AL50)

88p
£3-25

the specification table. The four i Meg. ohm
controla are, from left to right: PR|CE Hensitlvity 300mV
bags and treble. Bize 152mm X £4°35 30 K ohma
84mm x 38mm Sensitivity 4mV

Volumne and on/off switch, balance, 4Input 2. Impedance
FRONT PANELS FP12 with knobs £1-20

Al prices inclusive of V.A.T. Ciw No. 388 - 7006
Pleose send all orders direct 1o warehouse ond despatch department

I-PAK

P.O. BOX 5, WARE - HERTS

Postore ond packing add | fp. Overseas add extro f re
Minimum order §5p. Cosh with order please

Guaranteed Satisfaction or Mongy Back
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Type  Price (£ Type  Price (£ T Price (£
TRANSISTORS s TR | e P | Tme b | THYRISTORS, TRIACS AND TRIACS
Type - Price | Type Price | gEi27 030 | BU207 300 | on3sis o35 | WITH TRIGGER
ACIl07 035 BCl48 012 BF158 0-25 BU208 3:15 IN3823 145 . ] R
ACIIT7 024 BCI49 0-14 BEI59 027 BU209 255 NI o1 F VRM: 50V 100V 200V 400V 600V
ACI26 0-25 BCI52 0-25 BFl60 022 CRSI/40 045 NI05 o8 1'6A  20/—/— |23/26/27 | 25/28/30 | 35/38/40  45/52/55
AP otas BCIS3 0-20 CRS3/40 055 N 3A —/—/— |—/28/30 | —/34/36 | —/50/52 = _/66/70
BCI54 020 BFl6l 0-45 ME6002 017 2N3906  0-I5 4A 26/ —/— |30/—/— |38/—/— | 60/—/— | 75/—/—

AcCl28 0-25 BCIS7 015 BF163 045 MES00I  0-18 2N4036 052 6A  29/—/— |33/44/46 | 42/56/58 | 68/80/84 | 80/100/105
ACI4IK 027 BCI58 0-13 BFI67 0-25 MIE340  0-68 2N4046 035 BA  32/—/— |38/50/52 | 47/64/67 |75/92/97 | 90/114/120
ACI2K 019 BCI59 0-15 BFI73 025 MIE34] 072 2N4289  0-20 10A  36/—/— (42/60/63 [51/74/78  84/104/109 |100/128/134
ACI54 0-20 BCI67B  0-15 MIE370 065 IN4291 018 16A  —/—|— |—/82/90 | —/88/95 | —/132/140 | —/175/185
ACI76 o325 | BCless ou3 | BEIZZ. 030 | MiEs0 o085 | an4292 020 '
ACI87 0-25 BG169C 013 BFI79 0-33 MJES21 0-95 2N5296 0-37 Notes: All prices are in pence per unit. First price in each
ACI88 025 BCIl70 0-15 BFI180 0-35 MIJE295S 1-20 2N5298 0-38 group is thyristor, second is triac, third is triac with trigger.
AC193K 0-30 BCI7! 015 BFI8I 0-33 MJE3055 0-74 2N5457 0-30 Encapsulation depends on current rating and device type.
AC194K 032 gg:g ?nl,: BF183 0-44 gE;IBOZ gz‘s) 2N23;3 gz: Colnnectié:n data supplied with each device. Quantity enquiries
AT e | BCize  om BEld 026 | (OC3g 058 pu . e

: BCI77 0-20 0-26 C44 0 . .
ADi2 o052 | BEVT 030 | grgs  gus [ SSH 015 | ZENERS THIS MONTH'S SPECIAL OFFERS :
ADI49 .0-50 BC179 0-20 BFI95 015 ©¢70 o5 Rotary potentiometers (with printed
ADI6! 0-38 BC182L o1 BFI96 0-15 oc71 o8 400mW 3-0-33V. 12p each. circuit mounting tags which can also
ADI62 0-38 BC183 ol BFI197 017 ocn oI5 IW 3-3-100V 18p each. be used for direct soldering)—
AFl14 025 BCI83L o1l BFI198 020 o675 028 standard AB 24mm. carbon.
AFLIS 025 BCIBIL 013 BF199 025 ocel 015 Dual Ganged 25k log: Dual Ganged
AFl16 0-25 BClas 025 BF200 0-35 OCBID 03 MINIATURE 100k lin: 1+ 45p; 25+ 38p; 100+
Afle 9.0 | BCier  os EE222 18 | oC139 028 AT TP (mote chis has sh

. ) BF2. 0-20 ! ingle in (note this has short
AFip o | St e | BEA 930 | ocim  oas BRIDGE RECTIFIERS epiadiels 14 1pe Saby g Toort
AF147 0-35 BC2I4L 015 BF244 018 ON236A  0-65 PIV 2A 4A 6A 7p; 500+ 5p. X
AF178 0-55 BC26( 0-28 BF256 0-45 R2008B .05 50V 0-35 0-38 0-43 MFD IpF, 440V (a.c.) capacitors:
AF180 0-55 BC263 0.25 BF257 0-49 R2010B %,,o 100V 038 0-43 0-49 1+ 85p; 25+ 80p; 100+ 7ép;
QB&’, ‘,"fg BC300 0-58 gggg 0-66 TIP3IA 065 388¥ 0.4l 0-48 0-60 500+ 69p.

: . 0-93 ) 0-45 0-60 071
ALz rto | BE0T 040 | Bpgy  ggp | TIERA e PLEASE AOO 10% FOR V.A.T.
2'0'1%33 lI £ BC309 015 B;ggz 0-35 2NT06 o2 P.&P.: /L\JI.K. goﬁ] KER 8SR$ER

3 . B 070 . OVERSEAS AIR MAIL: AT C
lelt.’:? ol:g ggaysag g;z BFI'43° 0-5; ;’”;?SA g;g 'NTEGRATED CIRCU'TS All items advertist;:i" ex-stock on

- . BFWI 05 . B q magazine copy date. prices subject
Bclos o2 [ BDS 985 | gy 03 G, H Trbe Price (£) | Type Price (£) to availability. Please send S.A.E.
BCl08B 013 BD!24 0-80 BFX30 0-35 2N1305 0-21 CA3065 1-90 TBAS30Q 198 for lists. Please see May issue or
BCI109 013 BDI3I 0-45 BFX84 0-25 IN2646 0-53 MCI3I0P 2-94 TBAS40 220 enquire for diodes, etc. Closed for
BCI03C o014 BDI32 0-50 BFX85 0-26 IN2904  0-22 MCI35I1P 075 | TBAS40Q 221 staff holidays September 2-16th inc.
BCI13 013 BDI35 0-40 BFX88 0-24 IN2904A 026 MCI358PQ 1-80 | TBASS0Q 329
BCIl4 0-20 BDI36 0-46 BFY50 025 2N2905  0.72 MC305/P 058 | TBAS60C 271 EAST
BClIS 0-20 . BFYS! 0-23 TAA300 146 | TBAS70 |17

: BDI37 0-48 2N2926G  0-13
BClle 020 BDI38  0-50 BEYS2 023 | 232926y .12 TAA320 094 | TBA673  1-80
BCH7 0-20 . BFY90 0-70 TAA350 1-54 TBA700 1-90

: BDI39 0-55 2N3019 075
BCI25 022 BPX25 1-65 TAA450  1-85 | TBA720Q 220
BCI26  0-20 BDi40  0-62 BPX29 1-60 2N3053 021 TAA570  1-39 | TBA750Q 1-54
BCI32 015 BD234 075 BPX52 i-50 2N3054 0-55 TAAS50 0-49 | TBA8BOO 175 co M PON ENTS
gg:g; g-}g gDisl: 1-45 gsk;rsaf o~;g 2N3055 0-60 TAA630Q 3-29 TBAg;gQ g-g

B D 2-55 0 d 3-30 | TBA -
BClly  o30 | sovie 17 | BSYE  os maos oo | TAmso  ted TeAMOQ 328 CALLINGTON,

i - { : TADIOO 142 | TC .
BCI3® 020 | BOYZ0 099 | giio55) g5 | N7 170 TBA240A 088 | SLBI7B - 380 CORNWALL, PLI7 8PZ
BCl42 0-30 15 0-20 BUIOB 325 2N3772. 1-90 TBA480Q 124 | PA263 1-63 Telephone: Stoke Climsland
BCl43 0-35 BF121 025 BUI26 1-93 2N3773 290 TBAS520Q 272 | ZN4l4 1-25 (05797) 439. Telex: 45457 A/B
BCI47B 013 BFI23 028 BU204 1-98 2N3790 415 TBAS30 198 | MFC4060A 070 MERCURY CALGTON.

THE NEW NELSON-JONES FM TUNER

PUSH-BUTTON VARICAP DIODE TUNING
(6 Position) CWW' JUNE °73)
Exclusive Designer Approved Kits

What are the important features to look forin an FM tuner kit ? Naturally it must have an attractive appearance when built, but it must also embody
the latest and best in circuit design such as:—

MOSFET front end for excellent cross modulation performance and low noise. PHASE LOCKED Stereo decoder with Stereo mute, see below

3 GANG tuning for high selectivity. LED fine tuning indlcators.

VARICAP tuning dlodes I n back to back configuration for low distortion. PUSHBUTTON tuning (with AFC disable) overthe FM band (88-104).
CERAMIC filters for defined IF response. 1C STABILISED and S/C protected power supply.

INTEGRATED circuit IF amplifiers for reliabiiity and excellent iimiting/ AM rejection. CABINET double veneered against warp.

The Nelson-Jones Tuner has all of these features and many more, and more importantly the design is fully proven not just with a few prototypes but with many thousands
of working tuners spread across the world. Typ. Specn: 20 dB quieting 0.75uV. Image rejection —70dB.I.F. Rejection —85 dB

Basic tuner module prices start as low as £11.40, with complete kits starting at £24-95
(mono) + PP 60p. and of course all components are available separately.

Ouriow costalignment service is available to customers without accesstoasignalgenerator.
Piease send large SAE for our latest price lists which detail all of the many options and
special low prices for complete kits. All our other products remain available.

PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest
distortion P.L. decoder available. THD typically 0.06% (at Nelson-Jones Tuner O/P level) |
Supplied complete with Red LED.

Price £6.50 when bought with a complete N-J tuner kit or £7.68 if bought separately
(P.P. 19p.)

PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available for this
purpose.

TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the
Texan amplifier (see photograph). Complete designer approved Texan kits are available at
£28-50 plus p.p 50p including Teak Sleeve.

4

Access NEW LOW COST STEREO TUNER

PLEASE PHONE OR WRITE FOR FULL DETAILS

No alignment required. Mullard LP1186 front end module used with Ceramic IF and
IC amplifier. Push button tuning (6 position) with Interstation Mute, restricted TYP. SPECIFICATION
You can order these goods b range AFC, single LED tuning indicator, phase locked IC decoder, and complete 21V for 3_0dB S/N
Telephone on A 9 Sim Iy metalwork and veneered cabinet. Complete with IC regulated PSU and full assembly Image rs_jection 40dB

P ccess. imply instructions. (Mechanically identical to N-J Tuner.) IF rejection 65dB

Q0% your Access Number PRICE: Complete Mono kit £22.40  Complete Stereo kit £26.32 p.p. 60p.
V.AT. Please add V.A.T. at 10% to all prices for U.K. orders.

INTEGREX LIMITED, P.0. Box 45, Derby, DE1 1TW Phone Repton (028389) 3580
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ELECTRONIC COMPONENTS FOR THE
WIDEST POSSIBLE RANGE OF APPLICATIONS

EVERYTHING BRAND NEW AND TO SPEC % GOOD DISCOUNTS % FREE POSTAGE (U.K)

ELECTROVALUE “SPECIALS"

Amongst an range of sp
components which we stock are
Magneto Resistors
Liquid Crystal Displays
Halt Effect Probes
Touch Switch |.C.s
Magnetically operated |.C.s
Photo-etectronic devices

FERRITE COMPONENTS
Pot cores in a wide range of useful sizes:

Double Aperture Cores:
Ring Cores

alectronic

TRANSISTORS

Very wide range of types is shown together with grouped
and tabulated specifications for each one. Qutlives are
illustrated. and there is a full range of supporting hardware.
Also near-equivalent tables are given.

1.C.s )

Here too a wide range of TTL types are shown. together with
linear and special purpose types. Qver 60 circuit and connection
diagrams as well as much other useful information is included.

MINITRON DIGITAL INDICATORS

3016F Seven segment filament. compatible with standard
logic modules. -9 and decimal point; 9mm characters in
16 lead DIL. £1.-20
Suitabie BCD decoder driver 7447 £1-15
3015G showing + or — & 1 & dec. pt. £1.20

CAPACITORS
POLYESTER C.280

Radial leads for P.C.B. mounting. Working voltage 250V d.c.
001, 0015, 0-:022. 0-033. 0-047 ea. 3p
0-068. 0-1, 016 ea. 4p
0.22. 5p; 0-33. 7p: 0-47, Bp: 0-68. 11p: 1.0. 14p: 1.5, 21p:
2-2,24p

TANTALUM BEAD

0.1, 022, 0-47. 1-0 mF/35v. 1-5/20V ea. 14p
2.2/16V. 2-2/35V. 4.7/16V. 10/6.3V ea. 18p
4.7/35v. 10/16V. 22/6-3 2. 18p

.3V e
10/25V. 22/16V. 47/6-3V. 100/3V. 6:8/25V. 16/25V ea. 20p

POLYCARBONATE

Type B32540 Working Voltage—250V d.c.

Values in mF: 0-0047: 0-0068: 0-0082: O-1: 0012:
0-01 ea. 3p
0018; 0.022: 0.027: 0-033: 0-039: 0-047: 0-056: 0-068:
0-082: 0-1 ea. 4p

Working voltage 100V d.c.

0.1;0.12;0.154p; 0.18 5p: 0.22 6p
0.27 7p: 0.338p: 0.39: 0.47 9p
0.56 12p: 0.68 13p

SILVERED MICA

Working vo/tage 500V d.c.

Values in pFs—2-2 to 820 in 32 stages ea. 6p
1000. 1500 7p: 1800 8p: 2200 10p. 2700. 3600 12p:
4700. 5000 15p: 6800 20p: 8200. 10.000 25p

CERAMIC DISC
1000pF/500. 2000/500. 5000/500. 0-01mF/50. 0-02mF/50.
0-1mF/3—each 2p; 0-05mF/50V —3p

CERAMIC PLATE
in a range of 26 values from 22 1o 6800pF/50V d.c.
each 2p

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers for good
contact and long working life

P.20 SINGLE linear 100chms to 2.2megohms ea. 14p
P.20 SINGLE log. 4-7Kohms to 2-2megohms ea. 14p
JP.20 DUAL GANG lin. 4-7Kohms to 2-:2megohms ea. 48p
JP.20 DUAL GANG IoE. 4-7Kohms to 2-2megohms ea. 48p
JP.20 DUAL GANG Log/antilog 10K. 22K. 47K. 1 megohm

only ea. 48p
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra.
Decades of 10, 22 and 47 only available in ranges above.
Skeleton Carbon Presets Type PR. horizontal or vertical

6p each.
SLIDER
Linear or log. 4-7K to 1 meg. in all popular values ea. 30p
Escutcheon plates, black. white or lighlgrey ea. 10p
Control knobs. bik/wht/red/yel/grn/blue/dk. grey/l: grey ea. 7p

JACKS AND PLUGS
SOCKETS

2 circuit unswitched $1/SS 12p
2 circuit 2 break contacts S1/BB 15p
3 circuit unswitched {(Not GPO} $3/85S 17p
3 circuit with 3 break contacts S3/BBB 20p

2 circuit with chrome nut and btack/white/red/green or grey
unswitched $5/SS QGp
with 2 break contacts S5/BB 20p
Miniature 3.5mm 2 circuit, (black} 2 break contacts S6/B8  9p

PLUGS
2 circuit screened top entry P1 24p
side entry SEP1 36p

Line socket mono 231 40p
Line socket stereo 244 45p
3 circuit unscreened, black/ rey/white P4 48p
2 circuit, unscreened. black/white/red/black/green/grey P2 18p
3 circuit screen top entry P3 53p
side entry SEP3 55p
Miniature 3-5mm 2 circuit screened P5 13p
Miniature 3-5mm 2 circuit unscreened various colours P6  10p

INSULATED SCREW TERMINALS

In moulded polypropylene, with nickel plate on brass.
With insulating set. washers. tag and nuts. 15A/250v
In black/brown/red/yeliow/green/blue/grey/white. Type
TP.1 ea. 14p

DIN CONNECTORS

2 way loudspeaker Socket 10p Plug 12p
3 way audio Socket 10p Plug 12p
§ way audio 180° Socket 12p Plug 15p
5 way audio 240° Socket 12p Plug 15p
6 way audio Socket 13p Plug 15p
RESISTORS
Code Watts Ohms 1109 10t099 100 up
{see note below!
C 1/3  47-470k 13 11 0-9 nett
C 1/2 4.7-10M 13 11 0-9 nett
© 3/4 oM 15 1.2 0-97 nett
C 1 4.7-10M 32 25 1.92 nett
Mo 1/2 M 4 33 2:3 nett
wWoo1t 0.22-390 9 9 8
ww 3 1-10K 7 7 6
ww 7 1-10K 9 9 8
Codes

C = carbon film, high stability, low noise.

MO = metal oxide. Elactrosil TR5. ultra low noise.

WW = wire weund. Piessey.

Values: All E12 except C }W. C §W. and MO iwW.

E12: 10. 12. 15, 18.22. 27. 33. 39. 47. 56. 68. 82
and their decades.

E24: as E12 plus 11. 13. 16. 20. 24. 30. 36. 43, 51.
62. 75. 91 and their decades.

Tolerances:

5% except WW 10% + 0-050 below 100 and MO W 2%.

Prices are in pence each for quantities of the same

ohmic value and power rating. NOT mixed values.

(lgnore fractions of one nny on total value of

resistor order.) Prices for 100 up in units of 100 only.

ZENER DIODES

Full range E24 values: 400mW: 2.7V to 36V. 14p each:
1W: 6-8V to 82V, 21p each; 1.5W: 4.7V to 75V, 67p each.
20W 7.5V to 75V 94p. Clip to increase 1-5W rating to 3 watts
{type 266F). 5p.

20W 7.5V to 75V 69p each

VEROBOARD

Copper clad 0-1 matrix—2:5 X 3:75 ins. 27p: 3-75 X 3.75
ins.—30p: 2.6 X 5 ins.—30p; 3-75 X 5 ins.—33p. Copper
ciad 0-15 in. matrix 2.6 X 3:75ins.—20p; 3-75 X 3-75ins.
30p; 25 X 5ins.—30p: 3-75 X 5ins.—36p.

Vero spot face cutter {any matrix) 43p.

0-040 pins {for 0-1 matrix) per 100 35p.

0-052 pins {for 0-15 matrix) per 100--35p.

CATALOGUE 7

SECOND PRINTING (green & yellow
cover)

112 pages. thousands of items, illustra-
tions. diagrams, much useful technical
information. The 2nd printing of this cata-
logue has been updated as much as possible
on prices. It still costs only 25p post free
and still includes a refund voucher for 25p
for spending when ordering goods list
value £5 or more.

COVERS & HEATSINKS

Many types including:

TO3 Transistor cover, clip-on 7p
HEATSINK

Type 6Wi Extruced aluminium 1° CAW, undrilled 60p
drilled 2 X TO3 78p

KNOBS

Alt for 3" shafts in a very wide range of types from utilitarian
to modern solid aluminium

S-DEC

Unsurpassed for “breadboard work™ can be used indefinitely
without detericration. Components just push into plug holes
and connect automatically. Slot for control panel. 70holes £1.98

T-DEC
For more advanced work with 208 contacts in 38 rows. Will take
one 16lead carrier. £3-63. {Carriers supplied separatety.)

DESOLDER BRAID

6 ftstrip 66p

25mtr.reel £7-15
ELECTROLYTIC CAPACITORS
Axial Lead
qF 3V 63v 10V 16V 25V 40V 63V 100V
047 — 11p 8p
1.0 = 11p
2.2 1Mp — 8p 9p
4.7 11p 8 9p 8p
10 = 8p 9p 8p 8p
22 8p 9p 8p B8p 10p
a7 8p - 9 8p 8p 8 10p 13p
100 9p 8p 8p 8p 9% 10p 12p 19
220 8 8p 9p 10p 10p 11p 17p 28p
470 9p 10p 10p 11p 13p 17p 24p 45p
1,000 11p 13p 13p 17p 20p 25p 41p —
2.200 15p 18p 23p 26p 37p 41p
4,700 26p 30p 3% 44p S58p —
10.000 42p 46p —

This is EV Service
GIRO ACCOUNT No. 38/671/4002
DISCOUNTS

Available an all items except those shown with NETT
PRICES. 10% on orders from £5 to £14.99. 15% on orders
£15 and over

FREE PACKING AND POSTAGE

in UK. for pre-paid .mail orders. For mail orders for £2 list
value and under there is an additional handling charge of 10p.
Overseas orders—carriage charged at cost.

GUARANTEE OF QUALITY

All goods are sold on the understanding that they conform
to manufacturers’ specifications and satisfaction is guaranteed
as such—no rejects. ‘seconds’ or sub-standard merchandise
is offered for sale.

Prices quoted do not include V.A.T. for which 10% must be
added to total nett value of order. Every effort is made to
ensure the corectness of information and prices in this
advertisement at time of going to press. Prices subject to
alteration without notice.

APPOINTED DISTRIBUTORS FOR SIEMENS FINE QUALITY PRODUCTS

ELECTROVALUE LTD

Every effort is made to ensure the correctness of information
and prices in this advertisement at time of going 1o press.
All postal communications. mail orders. etc.. to Head Office
at Egham address. Dept WW5 S.A E. with enquiries requiring
answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telephone Egham 3603, Telex 264475
Shop hours: 9-5.30 daily, 9—1 pm Sats.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA

Telephone (061) 432 4945

Shop hours: Daily 9—1 and 2—5.30pm; 9—1pm Sats.

invited to contact

U.S.A. CUSTOMERS are
Swarthmore PA 19081.

ELECTROVALUE AMERICA, P.O. Box 27

abs
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E.H.T. POWERUNIT. 110/240v. 50Hz giving 5 K.V. at
50 m/a. METERED QUTPUT. £17-50.

COPPER LAMINATE P.C. BOARD

11 x 3§ x 75 in. 12p sheet. 5 for 50p.

10 x 4 x 4 in. 12p sheet. 5 for 50p.

103 x 51 x 1% in. 15p sheet. 4 for 50p.

10 x 7 x 4% in. 18p sheet. 3 for 50p.

Offcut pack (smallest 4 x2 in.) 80p 300 sq. in.
P&P single sheet 4p. Bargain packs 20p

TELEPHONE DIALS (New) £1 ea.
RELAYS (G.P.O. ‘3000’). All types, Brand
new from 373p ea. 10 up quotations only.
EXTENSION TELEPHONES (Type 706)
Various Colours £3:50. P.P. 25p. Excellent
condition.

RATCHET RELAYS. (310 ohm) Various
Types 85p. PP 5p.

UNISELECTORS (NEW) 25 way 12
Bank (Non Bridging) 68 ohms. £6.
P.P. 30p.

PRECISION A.C. MILLIVOLTMETER (Solartion) 1-5m.v.
to 15v: 60db to 20db. 9 ranges. Excellent condition.
£22-80. P.P. £1-50.

HIGH CAPACITY ELECTROLYTICS

2,200uf. 100v. (1 1 x 4in.) 75p. 3,150uf. 40v. (11 x 4in.) 60p.

10,0001f. 25v. (1% x 4}in.) 60p. 12,000uf. 40v. (2 x 4in.)

75p. 16,000uf. 16v. (2 x 4in.) 60p. 21,000uf. 40v. (2} x

4in.) £1. 2,800uf. 100v. (4 x 2in.) 80p. 15,000uf. 63v.

(4% x 24in.) £1. 35,000uf. 40v. (3 x 4}in.) £1. P. & P. 8p.

H.D. ALARM BELLS. 6 in. Dome 6/8 volt D.C. £2-25

P.P. 50p.

HIGH VACUUM DIFFUSION PUMPS (Metrovac

093C). New condition. £40. P.P. £2. A.E.]. P10. ION

Pump Control Units. £17-50.

OVERLOAD CUT-OUTS. Panel mounting (12 X 1% X }in.)
800 M/A/1-8 amp/10 amp. 35p ea. P.P. 5p.

BULK COMPONENT OFFER. Resistors/Capacitors. All
types and values. All new modern components. Over 500
pieces £2. (Trial order 100pcs. 50p.) We are confident
you will re-order.

REGULATED POWER SUPPLY. Input 110/240v.

Output 9v. DC. 14§ amp. 12v. D.C. 500 m/a. £4. P.P. 30p.

| U.K. ORDERS 10% V.A.T. SURCHARGE

TRANSFORMERS

ADVANCE “VOLSTAT TRANSFORMERS. Input
242v. A.C.

CVB0. 38v. at 1 amp: 25v. at 100 m/a. 75v. at 200 m/a.
£2 ea. P.P. 40p.

CY/75. 25v. at 2 amp. £2:50. P.P. 50p.
CV100. 50v. at 2 amp: 50v. at 100 m/a. £3. P.P. 50p.
€CV250. 25v. at 8 amp: 75v. at { amp. £5. P.P. £1.

CV500. 45v. at 3 amp: 35v. at 2 amp: 25v. at 3 amp.
£7. P.P. £1.

L.T. TRANSFORMER. Prim. 240v.
1:5 amp. 75p. P.P. 15p.

L.T. TRANSFORMER. Prim. 240v.
1% amp. £1:20, P.P. 20p.

L.T. TRANSFORMER. Prim. 110/240v, Sec. 0/24/40v.
1% amp. (Shrouded). £1.50. P.P. 30p.

L.T.TRANSFORMER. Prim.200/250v, Sec. 20/40/60v.
at 2 amp. (Shiouded). £2-25. P.P. 40p.

L.T. TRANSFORMER (H.D.) Pim. 200/250v.
Sec. 18v. at 27 amp: 40v. at 9-8 amp: 40v. at 3-6 amp:
52v. at1 amp: 25v. at 3-7 amp. £15. P.P. £2.

H.T. TRANSFORMER. Piim 110/240v. Sec. 400v.
100 m/a. £2. P.P. 50p.

E.H.T. TRANSFORMER. 240v. Sec. 1800v. 50 mA.
£2:50. P.P. 50p.

1000W. ISOLATION TRANSFORMER. 220/240v.-
242v. (‘C’ Core type). £12. P.P. £1-50.

1000W. STEP-DOWN TRANSFORMER.
wound) 240/110v. 50 HZ. £12. P.P. £2.

L.T. TRANSFORMER. Prim. 240v. Sec. 16/0/16v. at
2 amp. £1:60. P.P. 20p.

L.T. TRANSFORMER. Prim. 110/240v. Sec. 23/0/23v.
at 1.8 amp: 50v. at 300 m/a: 3.15/0/3.15v. at 300 m/a.
£1:-75. P.P. 20p.

L.T. TRANSFORMER. Prim. 200/240v. (‘C’ Core).
Secs. 1v./3v./8v./9v. all at 1.5A: 50v. at 1 amp. £2.
P.P. 25p.

L.T. TRANSFORMER. 110/240v.
13.5v. 4A.: 39v. at 2A. £2°50. P.P. 25p.

L.T. TRANSFORMER. 110/240v. ('C’ Core) 1v./
3v./9v./20v./20v. all at 2 amp. £3. P.P. 35p. Same
Secondaries but st 4 amp. £4-25. P.P. 40p.

L.T. TRANSFORMER. 110/240v. ('C’ Core). Secs.

1v./3v./9v. all at 10 amp: 35v. at 1 amp : 50v. at 750 m/a.
£5-25. P.P. 50p.

Sec. 13v. at

Sec. 24v. at

(Double

('C’ Core). Sec.

HIGH-SPEED MAGNETIC

COUNTERS. 4 digit (non reset) 24v.

ot 48v. (state which) 4 x 1 x 1 in.

40p. P.P. 5p.

5 digit (non-reset) 6-12-24-48v.

(state which) 78p. P.P. 5p.

3 digit 12v. (Rotary Reset) 23 x 13 x 1% in. £1 each
3 digit 12v. (Reset) 33 x 1 X 1 in. £2:28. P.P. Sp.
5 digit (Reset) 12v. £3. P.P. 5p.

MULTICORE CABLE (P.V.C.).

6 core (6 colours) 3 screened, 14/0048. 1Bp. vd. 100 vds.
£12-50.

20 core (2 screened) 17p yd. 100 yds. £15.

24 core (24 colours) 20gp. yd. 100 yds. £17-50.

30 core (15 colours) 22}p. yd. 100 yds. £18-50.

Minimum order 10 yds

RIBBON CABLE (8 coilours)

£1-25

10m.

8 cores. 7/:-mm. bonded side by side in ribbon form.

SMALL MOTOR (1/50 H.P.) 900 R.P.M. 230/250v. A.C.
£1-50. P.P. 30p.

£10

100m.

RELAYS

SIEMENS/VARLEY PLUG-IN. Complete with transparent
dust covers and bases. 2 pole c¢/o contacts 38p ea ; 6 make
contacts 40p ea.; 4 pole c/o contacts BOp ea. 6-12-24-48v
types in stock.

12 VOLT H.D. RELAYS (3x2x1 in.) with 10 amp. silver
contacts 2 poie c/o 40p ea.; 2 pole 3 way 40p. P.P. 5p.

24 VOLT H.D. RELAYS (2x2x2 in.) 10 amp. contacts.
4 pole c/o. 40p ea. P.P. 5p.

240v. A.C. RELAYS. (Plug-in type). 3 change-over 10 amp.

contacts. 756p (with base). P.P. 5p.

P.A.R. BISTABLE RELAY (Latching) 24v. D.C. 4 c/o

contacts 65p. P.P. 5p.

SILICON BRIDGES. 100 P.1.V.1 amp. (§X $x § in.) 30p

200 P.1.V.2 amp. 60p.

24 VOLT A.C. RELAYS (Plug-in).
3 Pole Change-over 60p.
2 Pole Change-over 45p.

PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM79DD

Range: 15KHzto
30MH2. Output
[ § 0.4pVv 10 4V at
13 or 75 ohms.

§ -lmpedance with
termination

‘\ ({supplied}. Built
in crystal check
facility with
handbook. £138

T.F.801D/1/S A.M. SIGNALGENERATOR.
Freq. range: 10 MHz to 485 MHz. Built-in
crystal _calibrator. Internal and external sine
a.m. External pulse modulation. Calibration
Accuracy: Using crystal calibrator, within
+0-2% over entire frequency range. R.F.
output level 0-1pV to IV source e.m.f. £249.

OA.1094A/3 H.F. SPECTRUM ANALYSER
with  LF. extension unit type TM6448
Freq. range: 100 Hz to 30 MHz. Measuresrela-
tive amplitudes up to 60 dB. Spectrum width
0-30 KHz. Sweep duration: 0-1. 0-3. 1. 3,10,
30 sec. and manual. Full spec. on request.
£695.

OA.1094A/S H.F. SPECTRUM ANALYSER.
Freq. range: 3 MHz to 30 MHz in nine steps.
spectrum width O to 30 KHz. Sweep distortion:
0-1.0-3. 1.3.10.30secs. and manual. Full spec.
on reauest. £445,

B TFT

LY

T.111 ROBAND TRANSISTORIZED
SUPPLY. Mains input 110V or 230V. output
0-50Vv at 5 Amperes cont. variable. overioad
cut-out. £49.

REMSCOPE S01/740 STORAGE
OSCILLOSCOPE.

Fluorescence: Yellow. resolution: 40 lines/cm
E.H.T.: 8kV. display time: 10 mins—1 hr approx.
storage time: 1 week approx. £128.

CD 1212 WIDE-BAND GENERAL-
PURPOSE OSCILLOSCOPE.

Employing plug-in pre-amplifiers for single or
dual trace displays.

Wide-band pre-amplifier CX 1251. Bandwidth:
DC —40Mc/s (-—3dB_+ 1dB): 2 5c/s—40Mc/s
AC coupled {(— 3dB + 1dB). Risetime 8 nanosec
approx. Sensitivity: 50mV/cm—50V/cm in nine
calibrated ranges with fine gain control.

Dual trace pre-amplifier CX 1252, Bandwidth:
DC —24Mc/s (—3dB + 1dB) AC coupled. Rise
time: 14 nanosec approx. Sensitivity:
50mV/cm-50V/cm in nine calibrated ranges
with fine gain control. Full specification on
request. £1%8.

T.F.801B/3/S A.M. SIGNAL GENERATOR.
Freq. range: 12 MHz to 485 MHz in five bands.
Built-in  crystal
request. £220.

JOHN CRICHTON
Electronic Equipment
558 Kingston Road. London. S.w.20

calibrator. Full spec. on

B - TEKTRONIX 5458 OSCILLOSCOPE.
1A = MARCONI Accepts  multi-trace  differential, sampling
@s ¢ r' TF 867 spectrum analyser and special-purpose plug-in
A - wd SIGNAL units. Bandwidth: DC to 33MH2 at 3dB down,
" GENERATOR  depending on plug-in unit. Rise time: 11ns,

|

depending on plug-in unit. Delay line: permits
viewing leading edge of displayed waveform.
Price and full specification on request.

TF.937 F.M/A.M. SIGNAL GENERATOR.
Freq. range B5 KHz to 30 MHz. The carrier
freq. can be standardized against a built-in
dual freq. crystal calibrator, which is complete
with miniature loudspeaker as an aural beat
detector. £87.

TF.114H/S SIGNAL GENERATOR. Fre-

quency range: 10 KHz-72 MHz. Stability:
0-002 High discrimination. plus crystal
calibrator. Good r.f. waveform at all fre-

quencies. Protected thermocouple level moni-
tor. Full spec. on request. £220.

TEST SET DEVIATION FM No 2. The
carrier frequency range extends from 2.5Mc/s
to 10Mc/s and from 20Mc/s to 100Mc/s in a
total of eight bands: the deviation ranges are
O to 5kc/s. O to 25ke/s and O to 75ke/s £48.

RACAL UNIVERSAL COUNTER/
TIMER SAS50 (CT488)
8 digit in-
line read-out

——
Facitities .7, 3
include:  dir- § — s

rect frequency JE D = .h L X

measurement | L I 1™

up 1o 100 1T B B .

MHz: pulse, ¥

perlod, ratio, IR R

time interval g = ® % .
and totalising “‘\“4
measure

ments. Input sensitivity variable from 300MV
to 9V, three independent inputs, self-check

etc. Full spec. on request. £145.

AVO MULTIMETER Model 7X {Panclimatic).
£19-80.

AVO MULTIMETER Model 8X (Panclimatic).
£32. Cases. prods and leads extra.

CT. 373 TEST SET. Oscillator: 17¢/s—
170ke/s  +1%, +1c/s at ambient temp.
0°C—45°C. Distortion Meter: Freq. range:
20c/s to 20kc/s. distortion range: 10%. 30%,
100% f.s.d.’ 0.5% readable. Signal input:
approx. 500mV to 130V basic range. 250mV
to 1300V  extreme limits. Full spec. on
request. £98.

AVO MODEL 3 VALVE TESTER. Enables
comprehensive characteristics to be plotted
or measures valves on a simple good/bad

.basis. £685.

AVO CT 160 VALVE TESTER. As above
but in portable valise form. £65.
Viewing by appointment only.

Inland V.AT. add 10%. Prices include
P. & P. Carriage extra for overseas orders.
Please phone 01-540 9534

TRAMIBLS

MONEY BACK IF NOT SATISFIED l
all brand new, full spec. Top grade.
Free fabulous NEW catalogue. Send SAE. —7
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red+F o in L] ° ———’.
datalsosurpceLEU S '7’! Tl'209&clip22p {

BIG'4paneiclip &RED LED 28p, GREEN &clip59p
INFRA REDLED £1. ICphoto amp44p.& amp/swichssp

Digital Display (WS AT o B

Minitron type 0-9arDIL £1-19. SOCKETS 13p.

WC DIGITAL CLOCH cypes.

Texas etc with 4 displ £12.6disp! hi
Mostek dalte&allagr:yc ips witlhs% 3¥ssgi§ys'p831 pcbEH49) :
Hit: All parts & case. National chip. 4digit £20. 6x£23]

ith & w1 Q O 1GAS
wrintegrated circuitsfissy
741:8pin 29p, 1099 & 14pin27p 748 33p 709 2lIp |fully €8
710 35p 723 595. timer 79p ZN414 rx.£110[built
703 rf if 28P mc1310& led £2:76 mc1339£1-20 TADIOO& if£2

IAMP+ REGULATOR 7 805,5(&7-20)V. also 12 & ISV £1-49
AUDIO AMPS:mfc4000 50p; 1&2WEL19;3WE£129;6W...

gates 7400 etc I6P 7413 32P_7447 £1:25 190 TTL

7470/72 32P 7474/76 39P 7490 63P .
?\149%\(],?5 7412149R&al|0gl(1)e/r; incat. 7/ low prices.

pin counter/driver 90/47 £2-25 <b.PEN 69p.
DIL SOCKETS: Professional /goldP.Pinthlix};-% llgrofile: 8,l4,|6pPinl3P

2N3055 33p.four £1. BC107,BC108,BC109 all 7p ea
IN914 3p ZENERS BZY88 8p.1A RECTS 50v 33P 400v Sp.BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p 4416E 25p BC182/3/4 10P
BC212/3/4 11p BCY70 13p BD131/2 35p ea. BFYS5Y23 ISpTIS43 25p
2N2926 Oy_7p 2N3053 15p 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea
2N3904/6 Thp HEATSINKS 5f/T05 18f/TC18 Sp.TO3:4YL 29p TV3 1lhpy
CAPACITORS 23V710,50,700uf 5p.DISCS 4p.PRESETS 5p.CARBON -
POTS 11P.Switch+] 1P.Dual 3 SP. ULTRASONIC TRANSDUCERS £2ea

L U
'r———' FLUORESCENT LIGHTS,8W. 13" 12VOLT £2-59
'Empus ADD 10Z VAT TO PRICES. P&P 10P CWO.

alasironics PO. BOX 29,BRACKNELL,BERKS.

Calculator
batt/mains

from£25




Wireless World, July 1974 . a67
n
Blackwood Hall, I6A Wellfield Road,
* London, SWI6 oBS  Tei: o167 2k suda B
Telex: 946708
VALVES ECF82 040 | EF98 075 | EZ80 0A2 040 | PD500 1-30 | PYS2 0-35 | UCH42 0-75 0-40 | 6BW7 0-90 | 6V6GT 0-50 {30C15 106|807  0-50
ECH35 1-26 | EF183 0-30 | Ez81 ogg OB2 040 | PEN4SDD | PY83 0-38 | UCHSI 0-40 3v4 070 |6C4  0-35 | 6X4 -40 |30C17 1-10 | 6080 228
AZ31 0-55 | DY802 0-37 | ECH42 1-00 | EF184 035 | pzgy o040 | 024 045 076 | PY500 1-00 | UCL82 0-35 | SR4GY 0-80 | 6CD6G 1:30 | 6X5GT 0-45 | 30C18 090 | 6146  2:00
AZ41 060 | EABC80 ECH81 0-30 | ER80 0-85 [ cooo "o | PSS 060 | PFL2000-85 | PY801 0-50 | UCL83 070 [ 5U4G 040 | 6CH6 140 | 7BS 75 [30F5 1-10 | TUBES
CBL31 1-00 0-38 | ECH83 0-45 | EL33 1-75 PCB8 060 [ PL36 063 [ 8P4l 3-00 | UF41 0-75 [ 5V4G 0-50 [6E5  1-00 [ 7B7 70 |30FL1 0-80 | 2AP1 400
CL33 150 | RAF42 075 | ECHS4 0-45 | EL34 0-60 | GZ30 045 | pCoo0 0-48 | PL38 1-25 | 8P61 0-75 ( UF89 0-40 | 6Y3GT 0-45 (6F23 1-05 | 7C5 30FL14 0-90 | 3BP1  3-50
cY31 0-50 010-50 | ECL8o 0-55 | EL37 250 | G232 0-50 | PCC84 0-40 | PL81 0-50 | T4L 100 [ UL4l1 0-85 | 6Z4G 0-45 [6J5G 045 | 7C6 76 |30L15 1-06 | SDP1A 3-50
DAF91 0-30 | EBC33 100 | ECL82 0-35 [ EL41 090 | Gz34 0-65 | PCC89 0-50 | PL82 0-45 ( U25  0-85 | UL84 0-43 | 6/30L2 0-90 | 6J6GT 0-45 | 7H7 70 [30L17 0-85 | 3EG1 10-00
DAF96 0-50 | EBC41 075 | ECL86 0-40 | EL42 090 | go3  g.gg | PCC1890-60 | PL83 045 | U26  0-85 | UY4l 0-48 | 6ALS 0-26 | 6J7GT 0-45 | 787 -25 | 30P12 1:05 | 3FP7  1-50
DCC90 1-85 | EBC81 0-38 | ECLL800 EL8¢ 0281 - PCF80 040 | PL3s o-40 | U191 0-75 | UYS5 0-40 | 6AQ5 0-45 | 6K6GT 0-75 | 7Y4  0-76 | 30P19 1-00 | 36P1 8-50
DFo1  0-30 | EBF80 0-40 320 | EL91 0-50 70 | FCFB6 060 | pyopo .89 | U404 070 | VP4B 125 | 6AS7 0-85 | 6K7GT 0-85 | 12AC6 0-70 | SOPLI 0-95 | 5BP1  4-00
DF96 0-50 | EBF83 0-40 | EF37A 1-20 [ EL95  0-40 PCF8010-60 | 0 oo | USOL  0-80 | VR75/30 6AT6 0-45 | 6KBGT 0-80 | 12AD6 0-85 | 30PL131-20 [ 5CP1  5-00
DK91 0-45 | EBFSp 0-32 [ EF39 1-20 | EL360 1.25 | HN399 1-50 | PCF8020-80 UABCS0 048 | 6AU6 0-30 | 6P25 1-75 | 12AEG 0-85 | SOPL141-25 | 5FP7 8-00
DK92 070 | EBL31 1-50 | EF41 0-65 | ELL80 125 | KT61 1-76 | PCF8050-90 | PL508 080 0- VR1056/30 6AV6 0-45 6Q7GT 0-50 12AT6 0-40 | 35L6GT0-75 [ 88D 1000
DK96 060 | ECC40 100 [ EFs2 125 | EMB0 0-45 | KT66 250 | PCF8060-76 | PL509 1-55 | UAF42 0-75 040 [ 6BA6 028 | 68G7M 0-45 | 12AT7 0-40 | 35W4 0-50 | CV420 2200
DLO2 0-40 | ECC81 040 | EFR0 025 | EM81 0-60 | KT81 (7C5) | PCF80A0-90 [ PL801 100 | ypeoq1 o.75 | VR150/30 | 6BE6 0-35 | 68J7GT0-30 | 12AU6 0-45 | 3523 0-76 | OV960 8-00
DL94 0.48 | ECC82 0-83 | EF85 0-35 | EM84 0-35 1-30 | PCL82 0-35 | PL802 095 | ycH42 075 0-40 | 6BH6 0-75 | 6BL7GT0-48 | 12AU7 0-88 | 35Z4GT0-70 | DG7-5 8-00
ECC83 083 | EF86 030 | EY51 0-40 | KT88 290 | PCL83 066 | PY32 068 | npoo o a0 [ Y63 160 |6BJ6 0-55 | 63N7GT 12AX7 0-33 [50C5 0-80 | DG7-610-00
DL9  0-58 0-40 | EFS9 0-28 | EY86 0-40 | KTW611-00 | PCL34 0-45 [ PY33 0-63 1R5 045 | 6BQ7A 0-55 048 | 12BA6 0-45 | s0cDEG VCR1388-00
DM70 060 | ECCSS 0-40 | EF91 0-37 | EZ40 0-756 | KTW621-00 | PCL85 0-60 | PY81/800 UBFS89 040 | 185  0-30 [ 6BR7 1-00 | 6U4GT 0-75 | 12BE6 0-50 120 [ VCR139A
DY86/70-36 | ECF80 0-35 | EF92  0-50 | EZ41 075 [ N78  2-75 | PCL86 0-45 0-50 | vcess 045 [ 1T4 030 | 6BW6 0-90 | 6USG _ 0-75 | 12BH7 0-50 | 80 0-60 00
TRANSISTORS 9N3709 010 | AF116 0-25 ; BF195 0-18 | CR83-40 GJ7M  0-50 | NKT128 NET403 OA95 007 [OC26 0-40 | OC71 0-15 | OC84 0-30 | ORP60 0-45
9N3710 0-11 | AF117 0-20 | BF196 0-16 055 | K8100A0-20 0-45 0-70 | 0A200 0-08 | OC28 070 | 0OC72 0-25 | OC123 1-10 | ORP61 048
IN21  0-17 | 2N708 0-15 [ 2N3711 0-11 | AF139 0-33 | BF197 0-16 | C810B 3-50 | MATI101 NKT211 NKT404 04202 010 [OC29 065 | OC73 0-50 | OC139 0-40 | 8X640 0-75
IN23  0-35 | 2N1302 018 | 2N3819 0-35 | AFZ12 1-50 | BF361 0-25 [ CV1e2 0-25 0-25 0-25 060 | OA210 0-20 [OC30 0-40 | OC74 0-30 | 0C140 0-85 | 8X642 0-60
1N4001 0-06 | 2N1303 0-18 | 2N4286 0-15 | BC107 0-12 | BF898 0-25 | CV103 0-18 [ MAT120 NKT213 NKT7130-30 | OA211 0386 |OC35 0-55 | 0C75 0-30 | OC141 0-80 | 8X643 0-75
IN4002 0-07 | 2N1304 0-22 | 2N4289 0156 | BC108 0-12 | BFY50 0-20 | CV233 1-00 0-20 0-25 | OA5  0-60 | 0AZ2020-45 | OC36 0-85 | OC76 0-30 [ 0C169 0-20 | Z821 0-30
IN4003 0-08 | 2N1305 0-22 [ AC126 0-25 [ BC109 0-12 | BFY51 0-20 | CV2154 2:00 | MAT121 NKT2140-24 | OA6  0-12 | OAZ2100-40 | OC41 0-35 | OC77  0-55 | 0C170 0-25 | Z822 0-25
1N4004 008 | 2N1306 0-28 | AC127 0-28 | BC115 0-20 | BFY52 0-20 | Cv2155 2-00 025 | NKT216 OA7 020 | 0AZ211040 | OC42 0-40 | OC78  0-25 | OC171 0-30 | 28170 0-10
1N4006 012 | 2N1307 0-28 | AC128 020 | BC116 0-20 | BTY79/ CV7108 8-§0 | MJE3700-68 0-40 | OA9  0-20 | 0AZ2420-15 | 0C43 0-70 | OC78D 0-25 [ OC200 0-55 | 28178 0-40
18111 025 | 2N2147 0-75 | AC176 0-25 | BC117 0-21 100R. 0-75 | CV7109 8-80 | MJE5200-85 | NKT217 OA10 040 | 0AZ2440-25 | OC44 018 | 0C79 030 [ OC201 0-80 | Z8271 0-18
18131 0-13 | 2N2218 0-28 | AC187 0-20 | BC169 0-14 ' BY100 0-15 | DD000 0-15 | MJE2955 045 | OA47 0-08 | 0AZ2460-15 | OC44M 0-17 | OCS1  0-28 [ OC202 0-90 | ZT21 0-25
18132 0-13 | 2N2444 1-99 | AC188 0-20 | BCY34 0-45 BY126 0-14 | DD006 0-28 110 | NKT218 0A70 0-10 | OC16 100 | 0C45 0-18 [ OC81D 0-28 | OC203 0-85 | ZTX1070-12
20220 0-63 | 2N2646 0-50 | ACY17 0-35 | BDI21 100 BYI127 015 | GET1020-50 | MJE3055 113 | 0A71 0-20 | 0C16T 1-00 | OC45M 018 | OCBIM 0-20 | 0C204 0-85 | ZTX1080-10
2G301 0-40 | 2N2926 0-10 | AD140 0-50 | BD123 1-00 | BZY88 GET1030-40 076 | NKT301 0A79 010 | 0C19 050 | OC46 0-27 | OCS1DM 00205 1-00 | ZTX3000-14
2G302 0-40 | 2N3702 0-11 | AD149 0-80 [ BF115 0-22 | Beries 0-10 | GET1160-85 | MPF102 085 | 0A81 0-10 [ OC20 2-00 | OC57 0-60 0-18 [ 0C206 1-10 | ZTX3040-28
2N696 0-16 | 2N3703 012 | AD161 0-38 | BF173 028 [ CR81/05 GRT8750-40 0-40 | NKT304 OA85 0-16 [0C22 100 | OC58 0-60 | OC81Z 0-45 [ OC207 100 | ZTX5000-15
2N697 0-15 | 2N3704 0-14 | AD162 0-39 | BF180 0-85 . GX66 1-28 { MPF1030-38 075 | 0As6 015 [ 0C23 125 | 0cs9 0-60 | OC82  0-28 | OCP70 0-80 | ZTX5030-16
2N706 010 | 2N3705 0-15 | AF114 0-25 | BF181 0-35 CRSI-40 GEX541 MPF104 NKT401 0A%0 007 | OC24 110 6 0-50 | 0C82D 026 | OCP71 1-00 [ ZTX5310-25
aN706A0-12 | 2N3707 0-18 | AF115 0-28 | BF194 013 0-45 0-75 0-35 076 | 0A91 0-07 | 0c25 040 | 0C70 018 | 0C83  0-25 | ORP12 0-55
523 12E1 815 5726/ 6923 cvas CV4a04 CV2325 CV4043 E180F GXU2 ME1403 8108/45
Industrial Valves | {7, 12K14 828 6ALSW | 6939 cv31 cvals Cv2361 | Cvioas | E1810C | GXU3 ME1604 | Q8150115
1B3GT 3B28 13D1 829B 5727/ CV4b Cv4l6 CV2466 CV4046 E182CC GXU4 ME1500 Q8150/30
1B24 3B29 6AF4A 13EL 830B 2D21W | 7193 cv53 Ccv417 CV2516 CV4048 E186F GXU50 ME1501 Q8150/36
1B35A 3(:22 6AKS5 28D7 860 5749 7203 cv73 cva2s Cv2519 CV4053 E188CC Q8150/40
1B63A 6AMS 2801 866 5750 7360 Cv74 Cv434 CV2520 CV4056 EA50 KT66 0A2 QB8150/45
IN21 3024/240 6AM6 B3KU 866A 5751 7586 cvss Cvde7 Cv2522 CV4059 EA52 KT67 0A3 Q8150/80
1N21B 6ANS 75B1 8G6E 5802 CV118 CV449 CV2721 CV4060 EA76 KT88 Q81200
1N23B acx100A5 6ANS 76C1 B%TA 5814 8013 Ccv12l CV466 CV2901 CV4062 ECC36 0A4G Q81202
1IN23CR 6ARS 8341 881R 5823 80254 cvi24 CV469 CV3523 CV4063 ECF804 M8079 Q81203
1X2A 3J/121E 6AS6 85A1 8¢1R 5840 cv1es Cv488 Cv3929 CV4064 EF50 M8080 0OB2 Q81205
1X2B 3J/160E 6AU4GTA | 8542 5963 9001 CV131 CV491 CV3986 CV4079 EF54 M8081 OB3 QU3?
3J/170E BAUSGT | 90AG 954 5965 9002 Cv132 Cv492 CV3988 CV4501 EF56 M8082 OD3 QV03-12
243 3Q/150E 6AU6 90AV 956 9003 CV133 CV493 CV3991 CV4602 EF804 M8083 063 Gvoe-7
2A816 3Q/195E 6AVSGTA | 90C1 956 6005/ 2004 CV135 Ccv717 CV3998 CV4503 EFP60 MB8091 0z4 QV05-25
2C26A 384 6AWSBA 90CG 967 6AQ5W | 9005 CV136 CV808 CV4001 CV4504 ELSI M8096 OZ4A QV08-20
2034 3V/340B 6AXSGT | soCV 6021 9006 CV137 CV1072 CV4002 CV4507 EN30 M&097 QY3-125A
2C39A 3V/390A 6B4G 9541 1625 6057 ) cv138 CV1076 CV4003 CV4508 EN31 M8088 OT15 QY4-250A
2C43 3V/390B 6BASA 100TH 6068 132014 CV140 CV1092 CV4004 CV5060 EN32 M8100 QY4-400A
2021 6BK4 150B2 2050 6069 Cv144 Ccv1219 CV4005 CV6004 ENS1 M8136 QA2400
2D21W 4-125A 6BK7A 150B3 2050w 6060 A1834 CV160 CV1343 CV4006 CV6008 EBU74 M8137 QA2403 R10
2E26 42504 6BL7GTA | 150C1 2051 6061 A2087 CcV173 CV1475 CV4007 CV6045 EBU76 M8140 QA2404 R17
2J31 4-400A 6BN6 150C2 6062 A2134 CV187 CV1476 CV4008 DA3O E8U77 M8141 QA2406 R18
2433 4B32 6BR7 150C3 40034 6063 A2293 CV188 CV1477 CV4009 yett Y M8142 QA2407 S11E12
2750 4C36. 6B87 150C4 4219D or E | 6064 A2426 CV190 CV1478 CV4010 DA42 0050 MB144 QB3/300 8130
2754 4CX250B | 6BX7GT | 260TH 42424 6065 A2521 CV220 CV1794 CV4011 DA100 ME149 QB3-5-750 | g130p
2J564 4E27 6BZ6 328 4513C 6067 A2900 Cv261 CV1480 Cv4012 DET22 ) M8157 QB4-1100 | gTyago/40
2K25 4350 6CB6 329 43284 6072 ACTS Cv273 CV1481 CV4013 x M8161 QF41 8TV280/80
2K26 4352 6CH6 631-P1 4687 6073 ACT9 Cv284 CV1482 CV4014 ES6L F x“’ M8162 QF45 8U41
2K28 43524 6CL6 5644 6074 CV286 CV1787 CV4016 ES0CC eaas M8163 QQV02-6 | gras
2K 45 4353 6CW4 7054 5545 6080 BIC 1E CV287 CV1832 CV4018 E80FC X221 M8167 QQV03-10
2X2A 4X150A 6DK6 715A 6097C B880 CV3156 CV1833 CV4017 E80F G1/371K | M8179 QQV03-20 | TD03-10
4X130D 6DQ6B 716B 5642 6130 BB166 Ccv329 CV1835 CV4018 E80L G120/1B | M8190 QQVv03-20 | TT15
3A/107A 4X250B 6EAS 723A/B 5644 6136 BTS Cv337 CV1994 CV4019 E80T G160/2B M8196 QQV03-20A | TT21
3A[108A 6F33 7254 5651 8189 BT35 CV342 CV2000 CV4020 E810C G180/2M | M8204 QQV04-15 | TTR3IMR
3A/108B 5B/251M 8H6(metal) 5670 8197 BT45 CV345 Cv2131 CV4022 ES1L G240/2D M8212 QQV06-40 | TZ40
3A/109B 5B/252M 801 5672 8201 BT79 Cv354 CV2154 CV4023 E82CC G400/1K | M8214 QQV08-40A
3A/110A 5B/254M 803 5676 6202 BTS3 Cv359 CV2155 Cv4024 E83CC GN4 M8223 Q870/20 u1?
3A/110B 5B/256M 805 5687 6203 CV360 CV2160 CV4025 EB3F GTIC M8224 QB75/20 u19
3A/146J | 5B/256M 807 5696 6206 cic CV371 CV2179 Cv4028 E88CC GTR120W | M8226 QB75/40 vt .
3A/167M 5B/257M 808 5702 6360 C1K CV372 CV2235 CV4033 E900C GTR150MS | M8232 Q875/60 VL8631
3A5 5C22 811 5718 6442 CAA322 CV378 CVv2237 CV4035 E90L GU18 M8237 Q883/3
3B/240M 5D21 811A 5719 6463 cv5 cv3sl CV2238 CV4038 E91H GU20/21 | M8245 Q892/10 Z300T
3B/241M SR4GY 8124 5725/ 6550 cvas CV395 Cv2253 CV4039 E82CC GUS0 ME1400 Q895/10 Z759
3B24 5U4GB 813 4AB6W | 6807 CV326 CV387 Cv2289 CV4040 E180CC GXU1 ME1401 Q8105/45 | Zsosu
|,. 0-20 7437 . 0-45 7476 . 0-45 74107 0-51 74157 109
e e sB | dpioCoas | omel Dope | oaw oogm ) oam o m
i R 482 . - 4111 - 4 p
;& o 83 0-30 7441AN 085 7483 . 1-26 74118 1-00 74175 129 LOW PROFILE
7403 . 0-20 0-30 7442 085 7484 . 100 74119 1.92 74176 1-44 SOCKETS
7404 | 0-20 0-80 7450 . 0-20 7486 . 15 74121 .. 057 74190 2-30 14 pin DIL, 16p.
7405 | 0-20 0-20 7451 . 0-20 7490 . 07! 74122 .. +0-80 74191 2-30 16 pin, DIL, 17p.
7408 | 0-40 0-28 7453 . 0-20 T491AN 1-1 74123 14 74192 2:30 5
7407 . 0-40 0-40 7454 . 0-20 7492 0-75 74141 1-00 74193 2:30 Stockists of En
7408 . 0-25 087 7460 . 0-20 7493 0-76 74145 1-44 74194 172 Electric, Ferranti,
7409 033 037 7470 . 0-33 7484 085 74150 2-30 74195 144 M.O. Vaive Co.,
0-43 7472 038 T495 . 0-85 74151 115 74196 1-58 Muilard, S.T.C
0-20 7473 044 7496 . 1-00 74164 230 74197 1-58 b Sotlo—n
. 037 7474 048 7497 .. 432 | 74155 115 74198 316
0-4is 7475 0-59 74100 . 2-16 74156 116 74199 2
FROM 1ST APRIL ALL ORDERS SUBJECT TO V.A.T. AT APPLICABLE RATE. THIS MUST BE ADDED TO TOTAL ORDER PRICE INCLUDING POSTAGE.
Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. | p.m. to 3 p.m. Express postage 5p. for one valve; Ip each additional valve.
Express postage: 3p for one transistor, and Ip for each additional. Over 10 post free. All orders over £5 post free. Valves tested and released to A.R.B.
specification if required. (Full valve availabillity list on request, S.A.E.) Prices correct when going to press.

Audio Connectors

Broadcast pattern jackfields, jackcords,
plugs and jacks

Quick disconnect microphone connectors
Amphenol (Tuchel) miniature connectors
with coupling nut

USEQ THROUGHOUT THE WORLL. SANWA'S EXPERIENCE OF 30 YEARS ENSURES
ACCURACY, REUABILITY, VERSATILITY, UNSURPASSED TESTER PERFORMANCE
COMES WITH EVERY SANWA

& Months’ Guarantes Excellent Repair Service .
MOBEL P28 £9.76  MODEL AT45 £21.52 Hirschmann Banana plugs and test probes
MODEL JP50 £11.58  MODEL 380CE £2912 \ L .
MOOEL 360YTR £15.28  MODELN101 £31.81 XLR compatible in-line attenuators and
MODEL US00X £1580  MODEL 460E0 £35.89
meAm g e, o
: ' MOOEL K £2401 R £75.27 .
MODEL MODEL FEOTRD £25.28 Low cost slider faders by Ruf
THESE PRICES ARE SUBJECT TO AN ADDITIONAL CHARGE OF 10% FORVA.T.
U~SODX Cases axtra, available for most meters. but not sold separately.

Future Film Developments Ltd.
90 Wardour Street,
London W1V 3LE

01- 437 1892/3

Please write for illustrated leaflet of these and other specialised Sanwa meters
LE IMPORTERS IN LK

QUALITY ELECTRONICS LTD.

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

WW—093 FOR FURTHER DETAILS WW—094 FOR FURTHER DETAILS




a68 Wireless World, July 1974

6. F. MILWARD

ELECTRONIC COMPONENTS

Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

HALF PRICE OFFER!
LIMITED PERIOD ONLY!

RESIST COATED PRINTED CIRCUIT BOARD

FIBRE GLASS PAPER
BOARD +"—1 oz &2 oz &—1oz &—1 oz
SIZE
Single Sided Double Sided Single Sided Double Sided Single Slded ' Double Sided Single Sided

Positive | Negative Positive Negative Positive Negative Positive Negative | Positive Negative | Positive | Negative Positive Negative

75mmx100mm| 14p | 12p 15p 13p 8p 8p 8p 8p 16p 15p 14p 13p 8p 8p

100mm x150mm| 27p | 24p 29p 26p 15p 14p 19p 15p 33p 30p 29p 26p 15p 14p

150mmx 200mm| 53p | 48p b6p B1p 30p 27p 37p 30p 66p 60p 60p 54p 30p 27p

200mmx 250mm| 88p | 80p 92p 84p 51p 45p 683p 61p | £1-10{ £1-00 | £1.02| 92p 51p 45p

250mmx 250mm |£1-10] £1-00 | £115| £1-05 | 65p 55p 80p 66p | £1-38| £1-:26| £1-30| £1-15| 65p 56p

127 x 6” 80p | 70p 86p | 76p 55p | 46p 65p | 55p | £1-00| 90p | £1-10| £1-00| 55p | 4b6p

127 x 127 £1-60( £1-40 | £1-66| £1-45| £1-06| 85p | £1-25| £1-05 | £1-85| £1-75 | £2-10| £1-90| £1-05| 86p
EXTRA DISCOUNTSI ORDER 25 SHEETS OF ANY ONE TYPE—DEDUCT 20%
e ORDER 100 SHEETS OF ANY ONE TYPE—DEDUCT 30%
IF ABOVE SIZES DO NOT MATCH YOUR REQUIREMENTS, ASK FOR QUOTE—CUT TO YOUR SIZE.
THIS IS AN OFFER THAT YOU CANNOT AFFORD TO MISS! ACT NOW!/

MULLARD ELECTROLYTIC CAPACITORS
071 and 072 series
S MALL ELECTROLYTICS Working Capacitance Max. Ripple )
Ref. No. Capacity Voitage Price Ref. No. Capacity Voltage Price E;Eﬁ r;gé;/ohe;%e sy 3550 g{‘ffg}i‘ ORC nl)(;lght P;?;
07115472 16 4700 3.9 102 17
:gg“ e 23" :" H7/5 80uF 16v. 4p o7l 15683 1a 6800 5-8 amps 140z 22
K 50V P 07215752 16 7500 + 7500  10-5 amps 30z 37p
HE/3A  4uF 50v. 4p | H7/8 1250F 16V Bp 07215113 16 11000 -+ 11000  13-8 amps 4402 49p
H8/4 47uF 25V 4p | H7/8A  100wF 38V @p 07116472 25 4700 5-4 amps 1402 22p
e SuF v a4 ﬂ;jg N }gg"”; 33\/ 2" 07216502 25 5000 + 5000  9-6 amps 30z 37
= P H7/10 125",: 5 6" 07216752 25 7500 + 7500 12-6 amps 440z 49p
» 5v p 071 18681 63 680 21 amps 1oz 15p
H8/6A  10uF 10V 4p | H7/10A 160uF 266V  3p
H8/7 10uF 70V 4p | H7/11  160pF 25V 6p O (0 s
HIAA 150wk 3OV B B 10616223 2 22000 17 100 £112
H8/8A  16uF 16V 4p | H7/13A  200uF 26V 8p 10617103 40 10000 12 ompe Ti08 94p
S O Zp | H714  220uF 50V 10p 14710222 100 2200 10 amps 540z 74p
H8/9A  20pF 70V 4p | H7/14A 220pF 16V 6p
H8/10 22ypF 50v ap H;/} 5A 228": 25v 1:" Type No. Voltage Capacitance Weight Price
H7/15A 220 35v P 10215163 16 16000 80z 40p
H8/11  25pF 12V 4p | H6/1A  250uF 4V 3p NG L G0o o 50p
H8/11A  24pF 275V 4p | He/2 250pF 25V 3p oeticac IR o0 b 500
“g/ S oot 29 “gﬁ“ L 1265" 3p 104 90001 45 20000 160z £1.00
H8/12A 10v ap | H v 4
H851 3A 32:1,: 50V 4: H6/4A 330:1;: 16V 5: A further 10% discount on lots of 100 of any one type.
H8/14 40pF 25V 5p | H6/5 330pF 25V 10p Please calculate the weight of your order and include appropriate postage.
:gﬂ gA :(7)"': ey 4p oA 330uF &3 15p Not over Ordinary Parcels Not over Ordinary Parcels
uF 50V 4p Mo 4
H8/15A  40pF 35v 4p | H6/8A  470pF 35V 20p 2 23p | 14ib “:
b 6
s e o i sy | 16 5
H7/2A  64pF 26V 2p e A\ T =
H7/4 e 15v . 10b asp | 22ib 78p
REMEMBER! ALL GOODS PLUS 10% V.A.T.

G. F. MILWARD, Drayton Bassett, Tamworth, Statfs. Postage (minimum) per order 20p.
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cases

The West Hyde prestige case

The smartest of the West Hyde cases. all
anodised aluminium, with top and bottom
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 1 off Pr. Brackets

Extra for Louvres

BC21 (31" whole rack) £13.46 38p 74p
BC22 (3-}" half rack) £10.90 38p 74p
BC31 (51" whole rack} £1553 £1.24 74p
BC32 (51" half rack) £12.79 £124 74p

Prices include panels. feet. P. & P. and VAT. State whether }, 4 or full panels required.
Prices correct 31 May, 1974

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 supportedon " 'P”
clips for internal pillars. Excellent
as encapsulation boxes.

MINOS

PLASTIC
CASES

Oneoff  10off
M2 65mm X 100mm X 50mm 2%” % X 2" 51p 45p
M3 100mm X 130mm X 50mm 33" X 2" 67p 58p

Pricesinclude P. & P.and VAT Less for quantities.
Also available without panel and screws. Prices correct June.1974. Minimum order £1

Mod 301 £4.02 7~
Mod 302 £4.22 7"
Mod 303 £478 7~
Mod 304 £478 117 3" 7
Mod 305 £5-69 117 43" 5}

1w 1e
45 El

" in
6 [}

Contil Mod-3 cases are insix sizes and offer
the manufacturer of small instruments an
attractive low cost case available ex-stock.
Made in blue PVC-coated steel and
complete with front and rear panels and
chassis, they are light. strong and rigid.
PCB and PSU mounting systems available.

CONTIL handles

(1) No. 265. Anodised aluminium
centre bar. Black plastic brackets with
moulded-in core. 75mm @ 97p.
Five more sizesupto 154mm.

(2) No. 281.1. Nylon t12mm. Load
50Kg @ 45p.

(3) No. 277. Ali.. ground, polished,
anodised. 88m @ 94p. 120mm @
£1.06.

{4) No. 268. Satin ali. 57-5mm @
94p 102mm @ £1.01, 145-5mm

@£

(5/6) No 250. Black nylon, very
comfortable. 75mm @ 29p, 110mm
@ 41p. 155mm @ 67p.

Mod 306 £6-58 11”
Less for quantities
Prices correct 31 May. 1974

6" e

P.&P.
22pany
quantity.
Prices correct
31 May, 1974

CONTIL

The design of these cases permits the instrument
to be built or serviced within their external panels. 48 shapes.
Low cost. Blue PVC/steel with white PVC-coated aluminium panels.

Width Height  Depth 1 off Width Height  Depth 1 off

A 4.5" & 6-5” £3-60 M 4.5" 35 137 £4-44
B8 4.5 7" 6-5” f4.44 N 45" 7" 13" £5.44
C 45" 107 6-5" £4-91 0 45" 10” 137 £6-91
D 9 34 6.5" £4.91 P 9" 3" 13" £5-44
E 9” 7" 6-5” £5.44 a 97 7" 137 £6-91
F 9" 10" 6-5” £6-28 R 9” 10” 13 £8-41
G 13”7 & 6-5" £5-44 S 13 3 1855 £6-91
H 13" 7" 6-5” £6-28 T 13" 7" 137 £8.41
1 13” 10" 6.5 £6.91 U 13” 10" 13" £10-20
J 18" 3" 6-5” £6.28 v 18" 3" 13 £8-41
K 18" 7" 6-5” £8-91 wi18” 7" 137 £10-20
L 18~ 107 6.5 £10.20 X 18” 107 13" £12.21

Woodgrain: D @ £5-44. E & G @ £6-28. H @ £6.91.
Prices include screws. rubber feet, one or two chassis according to size, and P. & P.

WEST HYDE W

Prices correct
June 1974.

WEST HYDE DEVELOPMENTS Ltd, Ryefield Cres., Northwaod Hiils, Northwood, Middx HAG 1NN.
Tel: Northwood 24341/26732 Telex: 923231

Write or ‘phone for new free catalogue.
WW—095 FOR FURTHER DETAILS
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incl. P. & P. and VAT

A ready built unit ready for connection to the |.F. stages of existing F:-M. Radio
or Tuner. A tell-tale light can be connected. The unit is a small printed circuit.
no further adjustment necessary. A L.E.D. is recommended as the indicating
light. suitable device available from us at 36%p. Instructions included.

wn-M-s-Ilﬂ- AMI J
I £1 65 incl. P. & P. and VAT
on y . Order Code |.CA. 1
On P.C. Board with all components or 2 on
one board for £2.86. Order Code 1.C.A. 1/S.
These amps. are supplied with a free bpokiet on

connecting up. specifications and easy to build
projects using the |.C.A 1

oW & 10W AMPS

T0W ony £.2.49

incl. P. & P. and VAT.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 23" x 12”. The 5W amp will run
from a 12V car battery making it very suitable for portable voice
reinforcement such as public tunctions. Two amplifiers are ideal
for stereo. Complete connection details and treble. bass, volume and
balance control dircuit diagrams are supplied with each unit. Dis-
counts are available for quantity orders. More details on request.
Cheapest in the U.K. Built and tested.

Now available for 5 & 10WAMPS

Pre-assembled printed circuit boards 2 x 3" availabie in stereo only,
will fit -15 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick up cartridges. £1.21.
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic pick-up
cartridges. £1.69.
Stereo Tone Control (STC). This unit is an active tone control
board and when used with the right potentiometers will give bass and
treble boost and cut. £1.21.
instruction leaflet supplied with all units. Post and Packing and
VAT included in Prices.

f."___"-_--ﬂ

enclose {
Decoders/
10W Amps
Stereo Pre Amps 2
(Please insert quantiies and delets those not apphcabie)

3W Amps/ BW Amps '
Stereo Pre-Amps 1

Stereo Tone Controls I

Name
Address I
Bl.PRE.PAK Dept B 222 224 WEST ROAD, .
WESTCLIFF ON SEA. ESSEX SSO 9DF.
Co. Regn Noa.820919 TELEPHONE SOUTHENO (0702) 46344, ’
e UER aen DD G D T SR e
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AMPLIFIER KITS OF & szzuction

DESIGNER-APPROVED KIT Hi-Fi News Linsley-Hood 75 W Amplifier
In Hi-Fi News there was published by Mr Linsley-Hood a Mk 11l Version {modifications as per Hi-Fi News April 1974)
series of four articles (November 1972—February 1973)

and a subsequent follow-up article {April 1974) on a 2

design for an amplifier of exceptional performance which
has as its principal féature an ability to supply from a
direct coupled fully protected output stage. power in
excess of 75 watts whilst maintaining distortion at less
than 0.01% even at very low power levels. The power
amplifier is complemented by a- pre-amplifier based on a
discrete component operational amplifier referred to as the
Liniac which is employed in the two most critical points
of the system, namely the equalization stage and tone
control stage, positions where most conventional designs
run out of gain at the extremes of the frequency spectrum.
Unusual features of the design are the variable transition
frequencies of the tone controls and the variable slope :
of the scratch filter. There is a choice of four inputs, two o e
equalized and two linear. each having independently Full circuitdescription
adjustable signal level. The attractive slimline unit pictured iy handbook

2 { E TEAK CASE WITH FULL KITS
has been made practical by highly compact PCBs and a

specially designed Toroidal transformer. (pack 15—price 30p) £ 6 2 40
KIT PRICE only L post free (U.K.)

i eaftﬁ

Pack Price
1 Fibreglass printed-circuit board 11 Fibreglass printed-circuit board
for power amp. £0.85 for power supply £0.65 V A T Pl o/ %
2 Set of resistors. capacitors, pre-sets 12 Set of resistors. capacitors.
for power amp. £1.70 secondary fuses. semicon- et ease add 1 o A"
3 Set of semiconductors for power ductors for power supply £3.50
amp. {now using) 8DY56. 0 13 Setof miscellaneous parts tO a” U . K Orders
8D529. 8D530 £6. including DIN skts, mains {*or at current rate if
4 Pair of 2 drilled. finned heat sinks £0.80 input skt. fuse holder, inter- v changed)
5 Fibreglass printed-circuit board connecting cable. control
for pre-amp. £1.30 knobs £4.25
6 Set of low noise resistors, capacitors. 14  Set of metalwork parts including . o
pre-sets for pre-amp. £2.70 silk screen printed fascia for further information
7  Set of low noise. high gain semicon- A panel and all brackets. fixing
ductors for pre-amp. B parts. etc. £6.30 /]
8 Set of potentiometers (including 15 Handbook £0.30 p/ease write for FREE L/ST
mains switch) £2.05 16 Teak cabinet £7.35

9  Set of 4 push-button switches. - 2 each of packs 1-7 inclusive

rotary mode switch £3.70 are required for complete
10 Toroidal transformer complete stereo system
with magnetic screen/housing primary: Totat cost of individuaily
0-117-234 V, secondaries: purchased packs £69.75
33-0-33 V. 25-0-25 V. £9.15

SEE FOLLOWING PAGE

Z & | AERO SERVICES LTD.

THE MANAGEMENT ANNOUNCES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGES
OUR MAIL ORDER SERVICE WILL HAVE TO BE CURTAILED. NO MAIL ORDERS WILL BE ACCEPTED
BELOW £5.00 PLUS VAT, 1.E. £5.50 VAT PAID. OUR EQUIPMENT WILL STILL BE AVAILABLE TO
PERSONAL CALLERS ONLY AT OUR RETAIL BRANCH, 85 TOTTENHAM COURT ROAD AND TRADE
COUNTER, 44A WESTBOURNE GROVE, W2, WHERE THE ABOVE LIMIT WILL NOT APPLY, MINIMUM
ORDER CHARGE FOR ACCOUNT CUSTOMERS IS £10.00.

U4317. 42-ranges AC/ U4323; 22 ranges AC/DC

DC volts and Amps. Volts. DC Amps only. Sensitivity
Sensitivity 20,000/ 20.000 o.p.v. Built-in AF/IF
4,000 o.p.v. Mirror oscillator, giving signal at 1KHz
U4341; 27-range scale. Transistorized and 465KHz. Accuracy 5%
multimeter. with high-speed trigger pro- £7.70
U436; 30-ranges. AC/DC voltage U4324; 32 ranges. tection. Mirror scale.
AC/DC  Volts and and current cov- AC/DC  volts  and Accuracy 1.5/2.5%.
Amps.  Sensitivity erage plus transis- Amps. Sensitivity £16.50
U4312; 39-ranges AC/DC Volts 20,000 / 2,000 tor tester giving 20.000/4.000 o.p.v.
and Amps Sensitivity 667 o.p.v. 0.p.v. Accuracy current gain Accuracy 2.5/4%
Accuracy 1/1.5% £10.25 2.5/4% £8.75 measurements £9.25
U4313; 31-ranges AC/DC Volts from 10 to 350.
and Amps. Sensitivity 20.000 Sensitivity 16.700/
0.p.v./2.000 o.p.v. Accuracy 3.300 o.p.v. Accur-
1.5/2.5% £12.50 acy 2.5/4% £10.50
OUR CATALOGUE OF VALVES. SEMICONDUCTORS AND TEST EQUIPMENT IS AVAILABLE: PLEASE SEND 0.15p FOR YOUR COPY.
Head Office:
44a WESTBOURNE GROVE, LONDON, W.2 WE WANT TO BUY:
Tel: 727 5641/2/3 C.A.A. Approved for inspection and
: SPECIAL PURPOSE VALVES. R US
Cables: ZAERO LONDON , XD 6l CISELEnts e (i YOUR SURPLUS STOCK. MUST BE UNUSED.

. klystrons. etc.
Retail branch (personal callers only)

85 TOTTENHAM COURT RD.,
LONDON W.2. Tel: 580 8403 [ELEX281308

WW-—096 FOR FURTHER DETAILS
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FROM THE SPECIALISTS-POWERTRAN
WIRELESS WORLD AMPLIFIER DESIONS ELEGTRONICS

Component packs for a choice of three outstanding amplifiers are stocked together with packs
for a regulated power supply suitable for use with a pair of any of them. Also stocked are
packs for a very well-established pre-amplifier—the Bailey-Burrows design which features six

inputs, a scratch and rumble filter and wide range tone controls which may be either rotary STUART TAPE RECORDER

or slider operating. A set of three printed-circuit boards has been prepared
for the stereo integrated circuit version of this high-

30W BAILEY 60V REQULATED POWER SUPPLY performance Wireless World published design.

Pk. 1 F/Glass PCB £0.80 Pk. 1 F/Glass PCB £0.76 _

Pk, 2 Resistors, capacitors, pots £1.76 Pk, 2 Resistors, capacitors, pots £1.40 TRRP P 1 Reply amplifier F/Glass PCB £0.90

Pk. 3 Semiconductor set £4.70 Pk. 3 Semiconductor set £3.10 TRRC Pk. 1 Record amp./meter drive cct.

30W BLOMLEY BAILEYV-BURROWS PRE-AMP F/Glass PCB £1.40

Pk. 1 F/Glass PCB £0.85 Pk. 1 F/Glass PCB £2.06 TROS Pk. 1 Biss/ernsa/stabilizar cct.

Pk. 2 Resistors, capacitors. pots £2.15 Pk. 2 Resistors, capacitors. pre-sets. F/Glass PCB £1.00

Pk. 3 Semiconductor set £5.60 transistors £4.95

20W LINSLEY-HOOD Pk. 3R Rotary potentiometer set £1.60 For details of component packs for this design please write

Pk. 1 F/Glass PCB £0.86 Pk. 36 Skider potentiometer set for free list.

Pk. 2 Resistors. capacitors, pots £2.40 {with knobs) £2.70

Pk. 3 Semiconductor set £3.35

TOROIDAL T20 + 20

Devsloped from the famous Practical Wireless Texan

20 WATTS/CHANNEL

Designed by Texas engineers and publfished in
a series of articles in Practical Wireless. The
TEXAN was @ remarkable breakthrough in
deliveri true Hi-Fi performance at excep-
tionally 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.

; s ity T i i
e : o :
Pt e

F n E TEAK CASE and HANDBOOK
with full kits

ACTIVE FILTER CROSSOVER

An essential and critical component in a high-quality speaker system is the crossover unit convention- £28 2 5
ally comprising of a series of passive networks which unfortunately, though introducing reactive KIT PR'CE only [ ]
impedances between the amplifier and the speakers. fesult in the loss of the advantage of high

amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant pOSt free (U K)
solution to this problem, described by D. <. 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 Pack Price

mounted together on a common heat sink to achieve a conveniently compact module. ; g:: 2: :“ 's?nwaﬂ‘iﬁsz{fﬁlffs" rs g?:gg
2 ge! o: 4 power supply capacitors  £1.40
et of miscellaneous parts including
ACTIVE FILTER READ/TEXAS 20w amp. POWER SUPPLY DIN SﬂC:ets. fuses. fuse holders.
t tc. .
Pack Pack FOR 20W/CHANNEL STEREO 5 Setof ;ﬁde’;?\tésts% -button £1:90
1 Fibreglass PCB {accommo- 1 Fibreglass PC3 £0.70 SYSTEM switches £0.90
dates all fitters for one 2 Setof resistors. capaci- ) 6 Set of potentiometers and
channel} £1.05 tors pre-sets (not includ- Pack salector switch £1.45
2 Saet of pre-sets. solid ing O/P coupling capa- 1 Fibregtass PCB £0.50 7  Set of all semiconductors £8.25
tantalum capacitors. 2% citors) £1.10 2 Setof ractifiers. zener 8 Spacial Toroidal Transformer £4.95
metal oxide resistors. 2% 3 Sets of semiconductors  £2.40 diode. capacitors. fuses. 9 Fibreglass PC Panel £2.50
polystyrane capacitors £4.20 6 off each pack required for stereo fuse holders £2.60 10 Complete chassis work.
3 Set of semiconductors £2.65 system 3  Toroidal transformer £4.95 hardware and brackets £4.20
2 off each pack required for stereo 4 Special heat sink as- 11 Preformed cable/ieads £0.40
system semt':glg for setof 3 £0.85 ——— 12 Handbook £0.25
- amplifiers Y :
e e— 5 Setoi3 O/P coupling ENQUIRIES WELCOME 13 Teak Cabinet £2.75
SUITABLE ALSO FOR FEEDING capacitors £1.00 For quality sets of speakers
ANY OF OUR HIGH-POWER 2 off packs 4, 5 required for
DESIGNS stereo system
V.A.T. Please add 10%*
SEMICONDUCTORS AS USED IN OUR RANGE OF QUALITY AMPLIFIERS to all U.K. orders
2N699 £0 2N43 £0. BC182L  £0.10 MJ481 £1.20 TIP29C  €0.71 P
INjel3  £020 INeoas  Enas 8C184L  £0.11 MJ491  £130 TIP30C  £0.78 t¥or at current rate if changed)
Ml BB oo R osam =i WGR RR Wt AR .
X N5457 . . . _ i
2N3053 m.1g 2NS459  £048 BCY72 £0.13 MPSA12 £0.55 TIP33A  £1.00 U'K')ORDERS Hosutiee i
s B ABR 8% ik BE oy oms M BR 0 o4
44 6 4 E . _
2N3704 £0.10 40362 £0.45 8DY56 £1.60 MPSA65 £0.35 TIP42A £0.90 - OVEBSEAS A postagelaticosthl
2N3707  £0.10 8C107 £0.10 BF257 £0.40 MPSAB6  £0.40 IN914 £0.07 special packing
2N3711  £0.09 8C108 £0.10 BF259 £0.47 MPSUO5  £0.60 IN916 £0.07
2N3819  £0.23 BC109 £0.10 BFR39 £0.25 MPSU55  £0.70 15920 £0.10
2N3904 £0.17 BC125 £0.15 BFR79 £0.25 SN72721P £0.58 5805 £1.20 Dept WWO86.
e o o Rl e RR AT SR :
2N4 X . .
zn4ggg £0.11 BC212K  £0.12 BFY52 £0.20 TIP30A £0.60 POWERTRAN ELECTRON":S
PORTWAY INDUSTRIAL ESTATE
for further information please write for FREE LIST NOW ! ANDOVER, HANTS SP10 3NN

WW-—097 FOR FURTHER DETAILS
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/Marshall

A. Marshall {London) Limited
42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161 Telex 21492

& 65 Bath Street Glasgow G2 2BX Telephone 041-332 4133

Popular
Semiconductors
2N456 075 | 2N3806
2NASEA 075 2N4036
2N4STA 135 | 2NAQ37
2N490 315 [ 2N4058
2N491 35g [ 2N4059
2N492 399 | 2N4060
2N493 420 | 284061
2N696 015 | 2N4062
2N697 015 | 2N4126
2N698 025 | 2M4289
2N699 029  2N4919
2N706 D16 [ 2N4920
2N706A p18 | 284921
2N708 D14 | 2N4922
2N709 038 | 2N4823
N1 D30 [ 2N5172
2N718 021 | 2N5174
2N718A 048 | 2N5175
2N720 050 | 2N5176
20721 055 [ 2N5190
2314 022 | 2N5191
2N916 041 | 2N5182
2N918 047 | 2N5195
2N929 D30 | 2N5245
2N1302 D19 | 2N5457
2N1303 019 | 2N5458
2N1304 024 | 2N5459
2N1305 024 | 40361
2N1308 831 | 40362
281307 022 | 40363
2N1308 025 | 40389
2N1309 036 | 40394
2N1671 144 | 40395
2N1671A 154 | 40406
2N1671B 172 | 40407
2N1671C 432 | 40408
N171) 045 | 40409
2N1907 550 | 40410
2N2102 050 | 40411
2N2147 070 | 40414
2N2148 094 | 40430
2N2160 060 | 40583
2N2192 040 | 40601
2N2192A 040 | 40602
N2913 040 | 40603
2N2193A 061 | 40604
2N2194 073 | 40636
2N2194A 030 | 40669
2N2218A 060 | 40673
N2219 045 | AC107
2N2219A 060 | ACII3
2N2220 045 | ACIT7
N2 [3]] :E}%S‘
N2221A 040

2N2222 040 | AC128
2N2222A 050 | ACISIV
2N2358 031 | ACI52v
2N2369 837 | ACIS3
2N2369 041 | ACI53K
2N2B46 077 | 'ACI54
2N2647 112 { AC176
2N2904 055 | ACI78K
2N2904A 870 | AC1B7K
22905 048 | ACI8BK
2N2905A 050 | ACYIB
2N2906 031 | ACYI9
2N2906A 037 | ACY20
22907 040 | ACY21
2N2907A 045 | ACY28
2N2926 011 | ACY30
2N3053 03X | ADIA2
2N3054 660 | AD143
N3055 075 | AD4gV
2N3390 626 g}?‘l
2N3381 023

2N3391A 028 | AD162
2N3392 313 | AO161 }
2N3393 013 | ADIB2
2N3394 013 | AFID9R
2N3402 g18 | AF1IS
2N3403 019 [ AF116
2N3440 053 [ Af117
2N3441 097 | AF118
2N3447 169 | AF124
23414 010 | AFI2S
23415 @10 | AF126
23416 @15 | ARI2Y
2N3417 021 | AF138
2N3638 015 | AF170
2N3638A D15 | AFIT2
2N3639 027 | AF178
3641 017 | AF179
283702 011 | AF180
2N3703 012 :Sgg
23704 014

2N3705 012 %ﬁ
2N3706 008

2N3707 013 | AF219
2N3708 B7p | AF280
283708 011 | ALI02
2N371D 012 | ALTO3
2N3711 o1t | BCHO7
2N3712 596 | BC108
2N3713 120 | BC108
2M3714 133 | BOI13
3715 158 | BCIS
2N3716 180 | BLIME
2M3771 220 | BC116A
28377 180 | BCIM?
;ns;m 265 gcc}}:
N3779 315

2ug7so 240 %;g
2N3791 23§

2N3792 269 | BL126
2N3794 010 ; BE132
2N3819 037 134
2N3820 038 | BC135
2N3823 142 | BCI3E
2N3960 021 | /BC1I7
2N3901 632 | BCI3S
2N3903 024 | BC140
2N3904 027 | BC141
2N3905 024 | BC142

BHBRIRE

—vea-.-.-wva;-.-w*-,-.-.—-.-—

EEvpIEess3

iemens
7 segment 4 digit Decimal Display
Liquid Crystal Type AN 4131 complete
with data. From stock now. Price £13.00
complete with holder. Ideal for battery
operated Quartz clock using two of the
latest CMOS ICs from Solid State
Scientific. 15v battery operated, minimum
of discrete components required.
Send SAE for details.

Seven Segment Read O
Minitron 3015F £1-55
DL707 Litronix- £2-35

All data in our new catalogue price 20p

Printed Circuit Marker Pen

ALO 33PC-complete with instructions.
No masking! No mess! Red or blue.
Price 87p

400mW Zeners 3-3v to 43v
New low price 11p each £8-20 for 100

Alarge selection of heatsinks for all types
of transistors from Redpoint, in stock now.
TO5-6p TO18-7p

6W1-6"x 4" undrilled £1-00

4W1-4"x 4 undrilled £0-80

2W1-2"x 4 undrilled £0-45

Tantalum Bead
Caps
Value
1/35v

Resistors
Power W.To!
Ve 5%
Ve -5%
2 5% 22/35v
104 47/35v
P 1u/35v
2% ¢ 2-2/35v
5 4-7/35v
10 2:2/16v

Price
14p
14p
14p
14p
14p
18p
14p

Veroboard Largest stockist
Copper
45 1
20.r BB
30;.7:30
30+ 30
35 34
2% x17 67 &9
3% x17 950,124,
trade or retail supplied

2:5x3%
2505
3% x3%
3% x5

Thermistors
Mullard E299DD Series 12V:p
E298ED Series 10p
Neg temp Coef VA1000 Series 20p
R53 £1-20
Full details of ranges in our catalogue 20p

Equivalents Books
Transistors 90p
iIC’s 70p

Face Cuiter 46p
Insertion Tools.64p

Veropins ‘1 15
36pcs 24 24
200pcs B89 92

VAT

Please include 10° Vat with all orders
Prices guoted are all exclusive of Vat
Post and Package

15p postage and package charges
Prices correct atJuly 1974
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Everything you needis in our
New Catalogue

available now price 20pence

(100 pages of prices and data)
Callin and see us 9-5.30 Mon

9-5.00 Sat
Trade and export enquiries welcome

=Fri

Integrated Circuits

Each month we will show a different range of i.c.’s
which are kept in stock.

TTL (SN 7400 Series)

Type Price | Type Price | Type Price | Type Price
£ £ £
SNTA00  16p | SN7437  35p | SN7483  £120 | SN74154 £166
SN7401 169 | SN7438  35p | SN74B4  95p | SN74155 £1-55
SN7401AN 38p | SN7440 16p | SN7485 £1-58 | SN74157 £1-09
169 | SN7441 85p | SN7486  45p | SN74160 £1-58
15p | SN7442  85p | SN7490  65p | SN7416t £1'58
24p | SN7445 £1'59 | SN7491 £1-10 | SN74162 £1-58
24p | SN7446 £2 | SN7492 I5p | SN74164 £2-01
45p | SN7447 £130 [ SN7493  65p | SN74165 £201
45p | SN7448  £1-50 | SN7494  85p | SN74167 £4-10
25p | SN7450 16p | SN7495  80p | SN74174 £1-80
33p | SN7451 16p | SN7496  £1:00 | SN74175 £1-29
16p | SN7453  16p | SN74100 £2-16 | SN74176 £1-74
25p | SN7454  16p | SN74107  43p | SN74180 £144
28p | SN7460  20p | SN74118 £1-00 | SN74181 £518
SOp | SN7470  30p | SN74119 £1-92 | SN74190 £1-95
45p | SN7472 38p | SN74121  57p | SN74191 £1-35
30p | SN7473  44p | SN74122  80p | SN74192 £205
§09 gN7474 48p §N74123 T2p | SN74193 £2-30
7p | SN7475  59p | SN74141 £100 h
37p | SN7476  45p | SN74145 £1-44 | ON74196 £158
45p | SN7480  75p | SN74150 £1-44 | SN74197 £1°58
16p | SN7481  £1-25 | SN74151 £1-10 | SN74188 £316
45p | SN7482  87p | SN74153 £1-09 | SN74199 £2-88
Dlodes & Rectlf‘ers
PIV 800 1000
15 oos oos o-1o on o'z 0-15 0-20
3 015 017 020 0-22 0-25 0-27 0-20
10 — 035 0-40 047 0-56 =
35 084 992 148 245 252 385 420

CATHODE STUD ONLY
IN3766(35 amp 800 pv) £3 65 IN3768 (35 amp 1000 pv)£4-20

IN34A 0-10 | BA141 A7 | BY237 6124 | QAT79 0-07
IN914 0-07 | BA142 0 17 8YZ10 0-35 | QA8t 0-08
IN916 0-07 | BAt44 012 ByZn 0-32 | OA8S 0-10
AA119 0-07 | BA145 017 BYzZ12 0:30 | OA%0 007
AA129 015 | BAt154 012 QA9 010 | OA91 0-07
BA100 6-15 | BY100 015 QAT 0-2) | QA95 007
BA102 0-25 | BY126 015 0A47 0-074 | OA200 0-07
BA110 0-25 | Byt27 017} | OAT0 0-074 | OA202 0-10
BA115 007 | BY140 1-00 OAT73 610 | OA210 0-27¢

Bridge Rectifiers

Plastic Metal—Protessional qualily
1A 2A 4A 6A S5A 1 25A 50A
50 024 32 060 ©-62 222 284 336 1230
100 036 037 070 075 2-24 3-00 360 1236
200 30 o4 75 0-80 2-82 378 432 1440
400 0-36 0-45 85 110 krd 420 540 1838
600 40 052 0-95 1-25

AB Potentiometers-carbon

Rotary type 45

Singles (Log and linear) 15 pence

Single switched {Log and linear) 21 pence
Doubles (Log and linear) 38 pence

Slider type 58

Sing;es (z.Log anddlinear))lgopence STDP P”[SS”

Doubles {Log and linear] pence

g';eseil.(i'lease specify vertical or horizontal) PIHER RESISTORS
' it

02 wat 6 pence &POTS IN

0-3 watt 7 pence

| sTOCK SOON

Kellner Construction Kits

We are the sole distributors in U.K.

ES3 3 watt Mono Transistor Amplifier Kit £4-08
ES15 15 watt Hi-Fi Transistor Amplifier Kit {two for stereo)

with Tone Control and Pre-Amp £13-20
ES30 30 watt Mono Hi-Fi Power Amplifier £9-20
ESS50 50 watt Mono Hi-Fi Power Amplifier £4-53
EV5 Distortion Compensator Pre-Amplifier £4°00
AVT Aeriat Amplifier. LW, SW, MW, VHF, T}V Channels

2-12 £2:04
UHB70 FM Transmitler Kit. 65mHz-145mHz. A GPO Licence

is required - £2:79
MUE? Short Wave and VHF Receiver Kit. Companion to

UH870 25mHz-150mHz £3-22
UH870 25mMHz-150mHz £3-22
EW18 Electronic Dice Kit £6'53
EW20 Electronic Oice with Sensor Button £7°79
ST800 Strobe Light Kit. 120W/S £7-86
LO1000 Psychedelic Light Control, single channel £7-00
L0350 Psychedetic Light Control, three channel £13-50
NT15 Power Supply—4 to 30V, 1-5W £7-46
NT85 Protessional Stabilized Power Supply, 5 to 70V, 24 £12:53
D800 800W Light Dimmer Speed Control £298
WT7 Aircratt Communication Tuner, 110-130mHz. Built and

aligned £15-48
Wl’9 Transmitter VFO for 2 meters (Mme 1mez) Buull

and atigned £1548

All prices plus 16% VAT and phn |Sp pos! -nd packma.
All kits with easy to follow instructions and covered by a full
guarantee.

Full range of Carbon and Wirewound resistors
available.

Post and Packing 15p per order. Europe 25p. Commonwealth (Air) 65p.
(Min.)
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Telephone

GComer

COMPLETE TELEPHONES
NORMAL HOUSEHOLO TYPE AS
SUPPLIED TO THE POST OFFICE EX. G.P.0.

g -05
P & P45p EACH
TELEPHONE DIALS

Standard Post Office type. Guaranteed in working order.

0"'V 27 ]/2 P rarisipeacu

\l

Y

Al

MO

AN

Ex GPO Push-button
Intercom Telephones

Exactly as internal tetephone systems still in everyday
use where automatic Internal exchanges have not yet
taken over. Availabl® in 5. 10 or 15 ways. Complete
with circuits and instructions. Price of each instrument
is independeant of the number of ways. Please phone for
latest details of cable.

£2.75

EXTENSION TELEPHONES
713p each p.p. 27p. £1.37} for 2 p.p. 55p. These
phones are extensions and do not contain bells.

P & P 381p per instrument

L

Tested and
Guaranteed
Paks

LN

== Unmarked

o

I

N
Untested Paks |
B1 Germanium Transistors
50 PNP. AF and RF. 55p ﬁ\w’\'-
B66 Germanium Diodes \
1 50 Min. glass type ~ 5ép \
B84 Silicon Diodes DO-7 glass \
100 Eequiv. 1o 0A200. 0A202 55p |
B86 Sil. Diodes sub. min.
100 iN914and IN916Itypes 55p
883 Transistors. manufacturers
200 rejects. AF. RF. sil and germ 55” §
H26 NPN Silicon Trans. 2N3707-11 \
40 range. low noise amp o 552 %‘
H34 Power Transistors. PNP, Germ. NPN \i
15 SiiconT0-3 Can. P & P 5p extra. 55p %i
HE&7 3819 N Channet FET's plastic ) \
\ 10 case type 55p %1
. - !

NN eSS

Make a rev counter

for your car

The TACHO BLOCK'. This encapsulated block will turn
any 0-1mA metar into a linear and accurate rev. counter
for any car with nomal coil ignition system.

£1-10 cacr

_

VL

[

1 X LO

eg No 8206319

New X-Hatch

Our new, vastly improved Mark Two Cross-Hatch
qQ is now .E tial for
alignment of colour guns on all TV receivers.
Faaturing plug-in IC8 and a more sensitive Sync. pick-
up circuit. The case I8 virtually unbreakable—ideat for
the engineer’s toolbox—and only measures 3" X 53"
X 3.

vy £10-92 ™" £8.72

{Includes VAT and P & P, but no batteries)

879 1N4007 Sil. Rec. diodes.

4 1,000 P1v 1amp piastic 55Q

——
B81 Reed Switches 1” long §” dis = "
1 0 High speed P.O. type 559 /
H35 Mixed Diodes. Germ. Gold bonded /’
1 00 etc. Marked and Unmarked 55!
H38 Short lead Transistors. ﬂ? d
30 NPN Silicon Planar types 55p \\ AUD'O 'c
Hes 6 g‘lt:g';:zd gr:x:sé‘:pgzg&sc 945 55p We have just received a large consignment of LM3BO
- ICs. These are specially selected to a higher grade and
H41 2 Power Transistors 55 are marked with the number SL60745.
Comp. Pair BD 131/132 P This fantastic little 3watt audio IC only requires two

H63 2N3055 Type NPN Sil. power tran- capacitors and twao p: i ters to make an plifi

4 sistors. Below spec. devices 55p with volume and tone co.ntroL The quality is good and
HES s 40361 Typo NPN Sil tansistors e B O AL,

TO-5 can comp. to HE6 1] q .

H66 40362 Type PNP Sil. transistors or‘il;o Sesoal . @ C‘;““‘:‘“;""”‘:nﬁ

4 105 cen comp. to HE5 55p p proj

I R

- A~

Transi

in stock

tors

We hoid a very large range of fully marked. tested and
guaranteed Transistors. Diodes and Rectifiers at very
compatitive prices. Piease send for Free Catalogue.

Our very popular 4p Transistors

FULLY TESTED & GUARANTEED

TYPE “"A” PNF Silicon alloy. TO-5 can.

TYPE B~ PNF Silicon. plastic encapsulation
TYPE “"E” PNP Germanium AF or RF.

TYPE “F” NPN Silicon plastic encapsulation
TYPE "G~ NPN Siiicon. simiiar ZTX300 range.
TYPE “"H” PNP Silicon. similar ZTX500 range.

Various Types Post &
8 retavsror £1-10 -
=il 21y

High-speed
magnetic
counters

4 digit
4% 1Xx 17, 33pp.p. 5p.

(non reset) 24v or 48v

LTD

0

SUPPLIERS OF SEMI-CONDUCTORS TO

G

=, —

I
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n
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D;pt.B. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.

i

N

BOW IN TWO RANGES
Theee are 40W and 90W Silicon Plastic Power Tran-
sistors Of the very Istest design, available in NPN or
PNP at the most shatteringly low prices of ali time.
We hava been selling these successfully in quantity to
all parts of the worldd and we are proud to offar them
under our Tested and Guaranteed terms.

RANGE 1 VCE. MiIn. 15 1-12 13-25

HFE. Min. 15

26-50

40 Watt 22p 20p 18p
90 Watt 264p 244p 22p
RANGE 2VCE. Min. 40
RANGE 2VCE. Min. 40

HFE. Min. 40
40 Watt 33p 31p 29p
90 wWatt 383p 364 33p

INTEQRATED CIRCUITS

We steck a large range of 1.Cs at very competitive
prices ifrom 11p each). These are all listed in our
FREE Catalogue. see coupon below.

METRICATION CHARTS now aveilable

This fantastically detailed conversion calculator carries
h, ds of ified references b metric and
British fand U.S.A.) measurements of lerigth. area.
volume, liquid measure. weights etc.
Pocket Size 18p.

Wall Chart 18p.

LOW COST DUAL IN LINE |.C. SOCKETS
14 pin type at 184p each "
16 pin type ot 18p  each Now new low profile type.

BOOKS
of Ref

We hava a large
Books in stock.

nce and T ical

BUMPER BUNDLES
These parcels contain ali types of surplus electronic
componants, printed panels. switches, potentiometers.
transistars and diodes, etc.

21L8S in weight for £1-10

Post and Packing 27 p.

G

Our famous P1Pak

is still leading in value

Full ot Short Lead Semiconductors & Eilectronic
Components, approx. 170. Wae guarantee at lgast 30
really high quality factory marked Transistors PNP
& NPN and a host of Diodes & Rectifiers mounted on
Printed Circuit Panels. Identification Chart supplied
to give some information on the Transistors.

11p P & P on this Pak.

Please ask for Pak P1.only 55p

Please send me the FREE Bi-Pre-Pak Catalogue.
ALL PRICES INCLUDE 10% VAT
NAME
ADDRESS
MI.N.IMUM ORDER 50p CASH WITH ORDER PLEASE
Add 11p post and packing per order. OVERSEAS ADD

EXTRA FOR POSTAGE.
Buy these goads with Access.

; e 2
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““SLO-SYN’® 3-LEAD
SYNCHRONOUS
STEPPING MOTOR

Type SS15. These fine motors are easily reversed, starting and stopping in less than 5° without electrical or
mechanical braking. Simple relay circuit can be applied to give DC., to winding for a maximum holding torque of
30002/ in with 35v at 0.35amps through winding. For AC. (synchronous) operation at 120v., 50Hz. Speed 60 rpm at
60Hz., 72 rpm. STEPPING. Holding torque at 60 steps per.second—ioo ozfin. Can be wired to glve 100 or 200 steps

ve. Torque istics can

per revolution with accuracy ot 0:1° per step non-

e
modified by simple R.C. circuits. Dimensions: dia. 47, body length 43", spindle length 237X
4" dia. Weight 63 tbs. BRAND NEW in maker's packing. Offered at less than { maker's price.

£15

OPEN FRAME

shaded pole

GEARED

MOTORS

gear

., 28rpm. NEW

HIGH TORQUE, approx.

overall size: 33" X 31" X C—

24" +spindle 3 dia. as llustrated. £3. P. & P. 30p.

Similar to above, 19rpm. £3. P. & P. 30p.

110rpm with pressed steel gear case (simifar to above

but slightly smaller). £3, P. & P. 30p.

CARTER ELECTRIC

case)

SHADED POLE MAINS MOTOR

A quality shaded poie motor. Open frame. 3* high X
23" x 27. Spindle 1" X ".1,420r.p.m. £1.85 P & P 20p.

SOLENOIDS ~
by WESTOOL

240AC type MME.
3Ib. pull, 23" X17x
11", Travel 1°. %0p
each. P.&P. 10p.

240AC type MM4, 21b. pull,
11"%X13°X1". Travel §" 70p
each. P. & P. 10p. Quantlty
discounts; 10-50 10%. 50 up-
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"\ CENTRIFUGAL BLOWER

by Air Control Ltd.

30 segments individually balanced in
heavy cast alloy case. 2,300 r.p.m.
v A.C. Very powerful and sllent

@ ULTRA PRECISION

- 240
running. 53" dia. 3" inlet dia. Outlet flange 3" X 2§

Limited number only £8.95 °.5,"

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!
A magnetically actlvated switch, vacuum sealed in a glass
envelope. Silver contacts, normally closed. Rated 3amp
at 120v. 1famp at 240v. Size: (approx.) 1" longx 1° dia.
Ideal for burglar alarms, security systems etc., and where-
ever non-mechanical switching is required. 10 for £2; P
& P 15p. 50 for £8.80; 100 for £186.50. FREE P.&P. over 10.

NORPLEX

The famous American fibre-glass copper-clad laminate. Finest qualit:
with woven glass base of Epoxy-resin. Excellent Mech. and Elec.
conductive properties. Heat resistant, ideal for P.C.'s etc. THIS IS A
SPECIAL PURCHASE AND ONLY AVAILABLE WHILE STOCKS

wards 25%

MAINS
SOLENOID

This little unit gives

vertical lift of approxi-

mately 17 through

hinged “‘elbow’.

Brackef Incorporates 2 fixing screws. Length of arm,
2{". 240V AC. Puil at coil is approximately 1lb. £1.
FREE P. & P. Special quotes for quantities.

AMPEX 7.5v. DC
MOTOR

An ultra precision tape motor
designed for use in the AG20
portable recorder. Torque
450GM{CM. Stall load at 500ma.
Draws 60ma on run. 600rpm +
speed adjustment. Internat
AF[RF suppression. 3” dia. x 1"
spindie, motor 3" dia.x1}".
Original cost £16.50. OUR

Tt PRICE £3.30. P. & P. 25p. Large
quantities ilable (special Mu-metal
enclosure avaiiahin 75 aach FPEF D 2 P

EL Ec TRO- TECH COMPONENTS LTD.

RACAL OSCILLATOR: 1-100,000KHz in 1KHz steps with digital readout.
gFO, CWN, FSK, CWW, LSB, USB, ISB, DSB. Line 1 and 2. £200 each.
arr. £5.

50-LINE TELEPHONE SWITCHBOARD: Complete with all plugs etc.,
excellent cond. £40 each. Carriage £5.

Similar to above with alloy gear case. 60 r.p.m. This
item is ex-equipment but perfect. £1.95, P & P 30p.

SMITHS RINGER-TIMER

Reliabte 15 minute times, spring wound
{concurrent with time sefting) 15X 1min
I imatel * bety

LAST! Shzes: 127 X 127; 24" x 127; 24" X 24"; FULL SHEET 43" x 377
(11 sq. ft.). Single-sided Copper with thickness of 1/327, 3/64", 3/32

Also double-sided 1/327, 1/167, 3{32”. £1 per sq. ft. Cut sizes (1-10 sq. ft.)
25p. P. & P. Full Sheet £8 each. Carr. £1 for 1st sheet plus 25p each

ehitnal shent EAN]
BLOWER

Preclsion-bullt in Germany.
Dynamically balanced malns
unit (200/240) continuous
rated, reversible BOMA on
run. Slze: 53" dla. X 2§”
deep. Back plate Is tapped
for 4 fixing screws (sup-
plled). Well under maker's price at £3. P. & P, 20p.
Simllar unit to above but 74" dla. x 3" deep. £4-50.
P. & P. 25p.

{ons, appi y
dlvistons. Panel mounting with chrome
bezet 33" dia. £1-40. 15p. P. & P,

FEW ONLY

Fully stabilised ''Labgear" Power Supply Unit. Input
90-240v. S50Hz. Outputs 6v, 6a D.C., and 6v+2v, T00MA.
Hum and ripple at fult load—less than 3MV peak to
peak. Stability improvement ratio for 15% mains
change—1/000 : 1. Output impedance 0005 ohms.
93" x 91" x 12§". Weight 20iIb. £26.00. Carr. & Pkg
£1.50. In manufacturer’s carton.

“LABGEAR ELIMINAC"

P.S.U. 200-250v. 40{60Hz. Alternative outputs fully
variable (variac incorporated). Output 1. 12v at 5a
D.C. fully smoothed. Output 2. 12v at 8a D.C., with
ripple content. Output 3. 20v at 10a A.C. 2{" x 2{" flush
0-20v D.C. mjc meter. In atiractive grey hammer finish
case. In maker's carton. £27.50. Carr. & Pkg. £1.50.

ALL PRICES INCLUDE V.A.T.
Whilst we welcome official orders from established companies and
Educational Departments, itis no longer practical to invoice goods under
£€_ Tharetare, nisace ramit cash with orders below this amount.

315/317, EDGWARE ROAD,
LONDON, W2.
Tel: 01-723 5667 01-402 5580

MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/s-25 Mc/s
in 8 ranges. Incremental: +1% at 1 Mc/s. Output: continuously variable 1 micro-
volt to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV -1
volt - 52-5 ohms. Internal Modulation: 400 ¢/s sinewave 75% depth. External
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40-100 c/s.
Cons_umption approx. 40 watts. Measurements 29 X 12} X 10 in. Secondhand
condition. £27-50 each, Carr. £2-00. . 10-WAY TELEPHONE SOCKET STRIPS: 3 connections and 10 jack-
POWER SUPPL.Y UNIT PN-'IZA: 230V a.c. input 50—§0c/s, 513V and 1025V at plugs to suit. Similar to PL68. Complete with 6ft. cord. Ex-equipment,
420m/A o/put. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and ood cond. £4 each. Post 50p.
10Mfd 600V. Filament transformer 230V a.c. input. 4 Rectifying valves type 5Z3. go-WAY TELEPHONE LAMP STRIP: Suitable for use with the above.
2 X 5V windings at 3Amps each and 5V at 6Amp and 4V at 0-25Amps. Mounted £2 each. Post 30p. .
on steel base 19in. W X 11lin. H X 14in. D. (All connections at the rear.) Excellent 10-WAY TELEPHONE MAGNETIC INDICATOR: 50V. For use with
cond. £8-50 each, Carr. £2. the above items. £2 each. Post 40p.
MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 X 811 valves, 10-WAY TELEPHONE SOCKET STRIP: 3 connections. Takes standard
microphone and modulator transformers etc. £7-5@ each, Carr. £2-00. l;fio.h]“kplulg’s; 2(5)(1) or 316; and 10-WAY TELEPHONE LAMP STRIP.
CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour the pair. Post S0p. . N
green, medium persistence complete with nu-metal screen, £3-50 each, post 50p. 20-LINE TELII:PHOI;E UNI'SI': With pslugs;h n(l:agneml: indicators;Jand
APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter. switches in metal case. Size 8 X 8 X 19in. £5 each. Carr. £1.
£1-25, post 30p.
AIRCRAFT SOLENOID UNIT S.P.S.T.: 24V, 200 Amps, £2 each, 30p post.
yARlAC TRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each.
5p post.
RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21
in. wide X 16 in. deep, with rear door. £12 each, Carr. £2°50.
CLASS “D” WAVEMETER NO. 1 MK. II: Crystal controlled heterodyne
frequency meter covering 2-8MHz. Power supply 6V d.c. Good secondhand cond.
£7-50 each. Post 60p.
ROTARY INVERTERS: TYPE PE.218E—input 24-28V d.c,, 80 Amps.
4,800 rpm. Output 115V a.c. 13 Amp 400 c¢/s. 1 Ph. P.F.9. £17-50 each. Carr. £2-00.
REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA-41196 and power
supply 200-250V a.c. Polarised relay type 3SEITR. 80-0-80V 25mA. Two stabi-
lised valves CV 286. Centre Zero Meter 10-0-10. Size 8in. X 8in. X 8in. New
condition £7-50, Carr. 75p.
TS 15C/AP FLUXMETER: Used to provide qualitative measurements of flux
densities between pole faces of magnets. Range 1200-9600 gausses. +2%. S/hand
good cond. £25 + 60p post.
AUTO TRANSFORMER: 230V 50¢/s, 1000 watts. Mounted in strong steel case
5in. X 6}in. X 7in. Bitumen impregnated. £10 each, Carr. £1.
UHF ASSEMBLY: (suitable for l000MHz conversion) incl. UHF valves; 2C42,
2C46, 1B40. Complete with associated capacitors and screening; 3 manual counters
0-999, Valves 6AL5 and 8 x 6AKS5. £10 each, 60p post.
TELEPRINTER TYPE 7B; Pageprinter 24V d.c. power supply, speed 50 bauds
per min. ‘as new’ cond. in original packing case, £25 each; or second hand cond.
(excellent order) no parts broken, £15 each. Carriage either type £3-00.
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision
for checking ionisation. 110/230V a.c. input. S/hand good cond. £30 + L1 carr.
AUTOMATIC VIBRATION EXCITER CONTROL UNIT TYPE 1016:
gdanu%cturedby Bruel & Kijoer. 5-5000c/s per sec. S/hand V. good cond. £99,
arr. £2.

BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1.
BRIDGE MEGGER: 2,500V, series 1. £30 each. Carr. £1.

TRANSMITTER BC-624: Complete with power supply for 230V. 5 channel,
crystal controlled. Can be modified for 2 metres. Size 19 X 19 X 12in. approx.
Secondhand, excellent cond. £12-50 each. Carr. £2.

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory
conditions and the equivalent resistance. Crystal freq. can be tested in conjunction
with a freq. meter. £15. Carr. £1-50.

DELPENA RF GENERATOR TYPE E.15: 15kW at 500Hz; input 440V 3 ph.
50Hz. £275. Carr. at cost.

H.V. TRANSFORMER: 8000/8000. Output 300mA. rms. Size: 12in. X 12in. X
36in. 230V input. £35, Carr. £4-00.

COPPER WIRE AERIAL: with insulators, 100ft. long. £1-50. Post 40p.
TELEPHONE CABLE: (Twin) PVC covered suitable for extension speakers,
burglar alarins etc. 200 yds. per roll. £2-50 a roll. Post 50p.

TELEPHONE CABLE: (Twin) 1,350ft. on metal reel. £5 per reel. Carr. 1.
ANTENNA MAST 30ft. consisting of 10 X 3ft. tubular screw sections (" dia.)
with base, guyropes and stays etc. £5 each, Carr. £2.

ANTENNA MAST 12ft. 3 sections with suitable base to mount on the above
Mast. Extends to 42ft. £1-50 each, Carr. £1.

APN-1 ALTIMETER TX/RX: Freq. approx. 410MHz. Complete with 28V
dynamotor, 3 relays, precision resistors, 11 valves. Useful breakdown for parts.
£4 each, Carr. £1-50.

AVO VALVE TESTER CT.160: (Portable) similar to Avo Mk. 3 Characteristic
Meter. Good cond. £35 each, Carr. £1-50.

MODULATOR UNIT: Complete with mod. transformer and 2 X 807 Valves.
Mounted 19" chassis, 8” X 8". “‘As new” cond. £8 each; or secondhand £5 each.
Carr. both types £1-50.

LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTERS;
ARS8 SPARES; TEST EQUIPMENT ETC. Send 10p for above lists.
SOLAS I SURVIVAL RADIO TX/RX: Automatic morse key or speech. ALL CARRIAGE QUOTES GIVEN ARE FOR 50 MILE RADIUS OF
500KHz; 2182KHz; 8364KHz. £40 each. Carr. £2. LONDON ONLY.

ALLU.K. ORDERS SUBJECT TO 10% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage).

W MILLS 3B TRULOCK ROAD, LONDON, N17 0PG
|

Phone: 01-808 9213 and Bedford 740605 (STD 0234).

If wishing to call at
stores, please telephone
for appointment.




Wireless World, July 1974

als

QNS ors

(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.I|
01-723 7851

01-262 5125

ITT LEVER SWITCHES
Type 601 AAQ 72-42 4 CO contacts,
overall size 12x2X§ ins. White lever
gold flash contacts, 60p. Three for
£1-50, post paid.

PLESSEY MINIATURE MICRO
SWITCHES

Type LIC 7134. One CO one break.
Gold flash contacts. Size IXIXi in.
Three for 50p, post paid.

DRAKE L.T. TRANSFORMERS
Pri. 240v. E.S. Sec. 26v. 10A and
12v. 0-1A, open frame, table top con-
nections, £5'50, carr. 50p. Pri. 200-
220-240v., Sec. 1, 37v. 6A, Sec. 2, 3.
2A, 21v. 11A, open frame table top
connections, £9-58, carr. £1.

RELAYS FRACTION
OF MAKER'S PRICE

AIR CONTROL LTD

STEP DOWN 240/110v AUTO TRANSFORMEFS

3000 watts. Built into steel case with two Amerlcan 2 pin grounded
socket outlets. Carry handle. 6 ft. mains lead. £29-50, carr.
Without _case and fittings £22-00, carr. £1:50.

Other Types Available. 80-1500 watts, fully shrouded, with
American socket outlet and 6 t. mains lead. Let us know your
requirements.

AIR BLOWERS 50-60v D.C. HP.
1/40th RPM 6000 cont rating. Size ot
motar 4x23x2% ins. Cowling 5 ins.
dia. Outlet 13 X1 ins. £2°58 carr. 45p.

PHILIPS L.T. TRANSFORMERS.

Pri. 240v. Sec. 6v. 6a. enclosed in
heavy plastic case. Size 4x3X3ins.
6ft. mains input lead. Screw terminal
output £2:00 p.p 35p.

FULL WAVE SELENIUM
RECTIFIERS
DC output 100v 3 amps. 16 plates.
300verall slze 6§x3x3 ins. £1-50 p.p.
p.

24v. 1a. DC POWER SUPPLY.
Chassis type. Size 5§X4X2}ins. 2500
mtd. capacitor smoothed. 240v. AC
input. £1-50 p.p 32p.

ROBINSON 240v. AC

RELAYS. Two 5 amp

change over contacts,

single hole fixing. Size

%xﬂxﬂ Ins. 80p. p.p.
p.

LT. SMOOTHING CHOKES. 'C’
core types. 20 M/H 10A £3-50, post. 50p.
18 M/H 10A £3:25, post. 50p. 10 M/H
T-7TA £2-00, post. 30p. 15 M/H 3-8A £1-75,
Eos}. 2.59. 50 M/H 2'5A £1-75, post. 25p.

AUTO TRANSFORMERS
Partridge. Tapped 0-220-230-240-250v 500 watts unshrouded table top
connections £2-59 carr. 40p. Lemark tapped 0-240 115v 500 watts
hrouded table top ions £5:00 carr 60p. 300 watts £3-50
Carr. 50p.

OILFILLED BLOCK CAPACITORS
KG VOLTAGE AT 70°C

DAVENSET ISOLATION TRANSFORMERS
Pri. 10-0-200-220-240v. Sec. 240v. Centre tapped 1-2kva. Conserva-
tively rated. Size 8} x7x84 Ins. Wgt. 59 |bs. Open frame type,
terminal connections. Fraction ot maker’s price. £17-00, carr. £1-50.
G. E. potted Sealed Type. Pri. 220-230-240-250v. Sec. 230v. 4 amp.
Size 8X7x6 ins. £15-00, carr. £1-50.

PARMEKO ISOLATING TRANSFORMERS

Pri, tapped 105-110-115-190-200-210-215-220-225-230-235-240-245-
250-260v. Sec., 240v. 8 amps, Fully shrouded, table top connec-

tions. Size 11X9Xx8 Inches, £28:50, carr. £3.00. Pri, as above;

size 115v 13-5 amps, £29'50, carr. £3-00.

Mtd DCv Wkg Price
1 s ia 200 10p
1 600 20p
1 1500 40p
2 600 30p
4 200 30p
4 500 40p
4 600 45p
4 750 50p
4 1250 60p
6 750 SO0p
8 800 1Sp

10 = g 750 75p

Add Sp each 1-4 mid
10 10p each 6-10 mfd

025 mid 7500v 85p p.p. 15p

2x2%2 mfd 1500v T5p p.p. 15p.
AMERICAN TYPES

6 mid 600v  30p p.p. 10p

6 mfd 1000v  SOp p.p. 10p

4 mtd 1500v  75p p.p. 15p

8 mfd 300v  40p p.p. 10p

_.
DRAKE ISOLATION 240/110v TRANSFORMERS

Pri. Tapped 10-0-200-220-240 Sec. 110v 400 watts. Shrouded. £6-50

carr. 75p.

Pri. 200-220-240v Sec. 110v 50 watts unshrouded. Table top con-

nections £2-25 P.P. 40p.

types 'C' core 75 M/H 6A—
75 MfH 0-5A £3-75, post. S0p. 10 M-H

6-5A—50 M/H 2A £1-75, post. 30p. Open
frames, 150 MfH 3A £3-00, post S0p.
50 M/H 2(5A £1(75, post 25p. 42 MfH
10A £2'75, p.p. 42p.

STC RELAYS

Type 250XCE 2500 ohm
2 H.D. CO contacts set to
pull in at 22v. with base
and cover. 60p, post. 5p.

KEYSWITCH KMK1 AC. 230v. One
S amp. change over contact. 45p, post.
10p. KMK3 AC. 12v. three 5 CO con-
tacts, 75p, post 10p.

AMOS "C'" CORE CHOKES
10 M/H 25 amps., £8-75, carr. £1.00.

SPECIAL OFFER OF OMRON

Type Mk. 2, 24v. AC. 12v. DC. Two
7 amp. CO contacts, S hole fixing.
89p, post 5p.

Type Mk. 2 plug in octal base type.
12v. DC. Two 7 amp. CO contacts, 75p,
post 5p.

L.T. TRANSFORMERS
FRACTION OF MAKERS PRICE
ALL PRIMARIES 220-240v
PARMEKO Potted types No 1 tapped
24-30-32v. 2a. £2'25 p.p. 35p No. 2
24v. 1a. and 12'6v. 0-7a. and 6-3v. 0-5a.
£2-25 p.p. 35p. No. 3 Sec. tapped
9-10v. 0-42a. and 6-3v. 3:5a. 6-3v. 1-5a.
£1-50 p.p. 40p. No. 4 Pri. 115-230v.
Sec. 6'6v. 6a. twice and 5v. 6a. £4-00

carr 75p.

RELAY CONTROL CO. American
Miniature relays 6v. DC. 1 CO contact.
Size 13X1Xx2 ins. 35p, post. 5p.

G.P.O. RELAYS
3000 type, 100£2 1 25 amp. make contact
60p. 200041302 1 normal CO 40p.
7562 3M. 18, 1 CO normal contacts 40p.
post on all relays 10p.

A.C. WKG BLOCK CAPACITORS
50 mid 220v £1-25 p.p. 25p. 25 mid 440v
£1-50 p.p. 25p. 25 mid 275v 75p p.p. 15p
5-4 mfd 250v 50p p.p. 10. 2-25 mid 300v
50p p.p. 10p.

HUNTS TUBULAR 0t MFD 3,000v.

HOWELLS “C"” CORE TRANSFORMERS
Pri. 200-220-240v. screen. Sec. 70-0-70v. 10 amp, table 10op con-
nections, size 7x7x7 inches, £15:00, carr. £2.00. Amos. Pri.
220-240v. screen, Sec. 18-0-18v. 12:5 amp. “C’" core, table
top connections, £16-08, carr. £2.

D.C. wkg., 50p, p.p. 10p.

G.E.C. Open trame. Terminal Block
Connections Primaries 220-240v. No. 1
Sec. Tapped 51-61 65-67-69v. 10a. £7-50
carr £1. No. 2, Sec 58 63-69-74v 3a. and
6v. 3a. £3:50 p.p. 50p. No. 3 3 separate
windings 3v. 1-8a. Ov. 1-8a, 27v. 1:8a.
and 17-0-17v. 250 mfa £2'25 p.p. 25p.

LEMARK Prl. 240v. Sec. 40v. 6a. 5-0-5v
2a. 5-0-5v. ia. Open frame design.
£4-58 carr. 75p. Pri. 240v. 16-0-16v. 2'5a.
24v. 630 mfa twice. 24v. 65 m{a and 115v.
2a. auto tap on primary. Open frame
table top connections £3:58 carr. 50p
Pri. 240v. Sec. 20-0-20 ja. 5-0-5 2a.
£1-75 carr 35p. All above transformers
have a screen winding.

HIGH CAPACITY
ELECTROLYTICS
45,000 Mfd. 12v. D.C. wkg., 15,000
Mtd. 35v. D.C. wkg., 10,000 Mfd. 50v.
D.C. wkg. Supplied with ciips. Ex
new equipment, 50p. 3,000 Mid. 50v.

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
36-25-0-25-38y. 5 amps. £9-75, carr. 50p.

D.C. New, no clips, 48p, p.p. 15p.

PLEASEADD 10% VATTO
ALL ORDERS INC. CARR.

GARDNERS. C core No. 1 Sec. 36v.
350 mja £1-:00 p.p 25p. No. 2 Sec.
tapped 2-5-6v. in {v. steps. 1-5a. and
13v. 300 m/a £1-08 p.p. 25p. No. 3 12-6v.
2-5a. and HT winding 290v. 350 mja
open frame table top connections
£3-00 p.p. 50p. No. 4 Sec. 50v. ta. and
10v. 1-2a. open frame table top connec-
tions £2-25 p.p. 25p. No. 5 Sec. 90-0-
90v. 100 mja 'C’ core £1:58 p.p. 25p.
No. 6 Sec. tapped 5-10-20v 2-5a. and
1-2-3-4v. 2-5a. Potted type £349 p.p.
35p

GRESHAM. Type 1 16:3v. 1a. twice
Jov. 1a. twice. 22:5-25-28v. Sa. 26v.
2-5a. 23v. 1a,. 6-3v. 2a. 145-0-145v.
200 mja 'C’ core £4-95, carr 75p. Type
2 38v. 4a. 20v. 4a. 40v. Ta. 29v. 2a. 30v.
2-6a. 26v. 3-8a. 51v. 200 mja. All separ-
ate windings, 'C' core £8:50, carr. £1.
Type 3 25v. 2a. twice, 16v. 4a. twice,
25v. 5a. 31v. 7a., all separate windings,
open trame table top connection,
£8-50, carr. £1, Type 4 tapped 30-31v.
4a. £275, post 35p. Type 5 17v. 2a.
twice, open frame type, £1-75, post 30p.

LEMANIA AIRCREW
CHRONOGRAPHS. Stain-
less Steel case with screw back;
luminous hands and markings.
One fifth sec. sweep hand
controlled independently of
main movement by press to
start, stop and return to zero
button., 15 jewel movement.
Many of these watches are as
new butall have been complete-
ly overhauied and checked for
accuracy. Fitted strap. White
face £18-55, Black face £19-50 ir]ﬁ. P.&P.

tion against

GS WATCHES all with brushed stainless steel case with
screw back and black faces. Manufactured by CYMA, VERTEX,
TIMOR, IWC, RECORD, SMITHS etc. to a standard speci-
fication. We will try to meet your requirements for speclfic
manufacturer and quantity ocders will be of one manufac-
turer's production. Completely overhauled. Fitted strap.
£895 Inc. P. & P.

We also have limited quantities of these watches by OMEGA,
LON%INES, BUREN, JAEGER LE COULTRE at £15'58 inc.
P.&P.

TELEPRINTER PAPER. Standard rolls 1 ply £3-30 per doz.
2 ply £3-50 per doz. 3 ply £3-86 per doz. 4 ply £4-10 per doz.
All'P.Pd. U.K.

TAPE STORAGE CANS. Brand new finished steel cans
originally intended for 18mm film but ideal for storing 7 in. reels
of tape. Our last supply of these items was quickly exhausted
at 30p each but as a result of a8 massive new purchase we can
now offer a case of 55 (Minimum order) at £5-30 inc. P. & P. and
V.A.T. Sample can available at 38p inc. P. & P. and V.A.T.

Fenlow Electronics LOW FREQUENCY SPECTRUM ANA-
LYSER covering 0 3Hz-1kHz. £175:00 including carriage and
V.AT.

500v. MEGGERS "RECORD" in leather case. mid scale

reading 1MQ calibrated to 50 M2, 6X4X4 in. £16 50 inc. post
and V.A.T.

OVER 300,000 IN STOCK!
Multiway and R.F. Connectors
by twenty different companies!
Send us your detailed require-
ments quoting Nato numbers if
known: TELEX 965265.

WE ARE ANXIOUS TO BUY Synchro Test Equipment
manufactured by Muirhead, Singer-Gertsch etc. Test Dials,
:)Mdinu Heads, Bridges, Standards etc. to expand our testing
acilities.

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & CONNECTORS

CSemw cuwl électronic C?a/les ﬂtcl

Post Orders and Technical enquiries to: 24, HIGH ST., LYDD, KENT. Lydd 20252 (STD 0679)

TELEX 965265

V.A.T. Reg. No. 201-1296-23

TELEX 965265

GAS CHROMATOGRAPHY RESEARCH OVEN

MANUFACTURERS!!

Metal Oxide Resistors
(ELECTROSIL & WELWYN)

Tantalum Capacitors
(KEMET, ITT, PLESSEY, ETC.)

Scientific Instruments
Electronic Test Instruments
Synchros and Servomotors

ALL AVAILABLE EX STOCK!

WE HAVE ONE OF THE LARGEST STOCKS IN THE
COUNTRY OF INSTRUMENTS AND COMPONENTS
MANUFACTURERS. TELEX 965265. RE AV AILABILITY.

SOLARTRON ’'SCOPES CD1220, D.C to 48 MHz. Y
sensitivity 50 mVjcm to 50V/cm, X sensitivity 100 mS/cm to
§ secsjcm calibrated, § in. flush faced POA C.R.T. 24x13x
16 in. Wt. 90 Ibs., £125 plus carr. C.W.0. Inz. V.A.T.

400Hz. HIGH FREQUENCY ROTARY CONVERTERS
275V. 150A. input 115V. 400Hz 2500V A. output. Not new but
in excellent conditicn; fitted with control box containing switch-
gear and voltage and frequency adjustment clrcuits. These
are extremely small for their capacity only 15in. long and 13in
high overali including the control box which also carries the
circuit diagram. £31-90 (C. Pd. U.K. Mainld.). Alse

Type 153 24-28V. D.C. input, output 115V. 3 phase, 750W.
400Hz. 0 8pF. £21-50 (C. Pd. U.K. Mainld.).

Type 153A, 100-116V. D.C. input, output 115V. 3 phase 750W.
400Hz. 0 8pF. £23-58 (C. Pd. U.K. Mainld.).

Type 8A, 24V. D.C. input, output 115V. 400Hz 3 phase 18
amps. £16'58 (C. Pd. U.K. Mainld.).

Type 100B. 22-28V. D.C. input, 115V. 3 phase 400Hz, 150VA.
0-8pF. £16-50 (C. Pd. U.K. Mainld.).

Type 200, 25-28V. D.C. input, 115V. 1 phase 360W., 1600Hz.
output. £15-58 (C. Pd. U.K. Mainid.}.

Type 200A. input 25-28V. D.C., 115V. 1 phase, 360VA. 1:0pF
600Hz output, £18-58 (C. Pd. U.K. Mainid.}.

Type 7, 22-29V D.C. input 80V. 1 phase, 240VA. 1 pF, 1600Hz
output, £33 (C. Pd. U.K. Malnid.).

Type 2, 24V. D.C. input, 40 amps, 80V. A.C. 5-25 ohms, (5KVA
1pF 1100Hz output. £33 (C. Pd. U.K. Mainld.).

PV4051/4056

A large capacity oven of iow thermal mass for use between 35
and 350°C. Provides a forced air circulating system yielding
1000 changes of air per min. The oven has forced air cooled
outer surfaces when the internal temperature is high. 210-250V,
50Hz, 2:6XwW, £28-60. (C.Pd. England and Wales for CWO).

IONISATION AMPLIFIER PV4075

A modern high grade low noise solid state amplifier to feed a
potentiometer recorder. 18 input ranges from 10-12 to 5% 10-7 A
with 5 outputs of 1mV to 100mV. Linearity 0-1% f.s. Noise less
than 0-5% f.s. at max. sensitivity. Back off facility. Dimensions
28 x 10 X 43 cm deep. WIith operating Information £27-50.
(C.Pd. U.K.)

Details of these three and other gas chromatography items are
:val:rl-ﬂlHri:e 25p (C.W.O. only) Handbooks (complete)

vatlable.

ALL PRICES INCLUDE 109 V.A.T.

PLESSEY GROUND BASED U.H.F. GROUND/AIR TX/RX
FOR EXPORT ONLY OR SALE TO LICENSED USERS.
This equipment comprises: -
Single Channel Receiver 5820-99-932-5694.

Single Channel Transmitter 5820-39-932-5698.

Single Channel Amplifier 5820-99-932-5701.

Power Unit for Amplifier 5820-99-932-5700.

Cooler Unit 5820-99-932-3995.

These into a free rack unit providing U.H.F.
communications over 225-0 to 399-9MHz, the TX{Amplifier unit
giving 100 Watts R.F. output into 50 Ohms. We have sufficient
of these units to form 12 complete instailations with a number
of spare sub-units. Alt are guaranteed new and unused. Full
details on request.

SOLARTRON 'SCOPES CD1183 D.C. to 10 MHz. Y sensi”
tivity 100 mV-50vjcm. (10 mV/cm on reduced bandwidth) X
sensitivity 0-5uS/cm te 5 secsfcm. Dual trace, £75 inc. V.A.T.
plus carriage.

HEWLETT PACKARD SAMPLING 'SCOPE HP185A,
£330 inc. carr. and V.A.T.

DRY REED INSERTS

L ———na - =

T e S
Overall length 1-85in. (Body length 1-1in.) Diameter 0-14in. to
switch up to 500mA at up to 250v. D.C. Gold clad contacts
69p per doz.; £4-12 per 100; £30-25 per 1,000; £275 per 10,000.
All carriage paid U.K.
Heavydutytype(body length 2in.) diameter 0-22in. to switch up
to 1A. at up to 250V. A.C. Gold clad contacts, £1-37 per doz.;
£6-88 per 100; £52-25 per 1,000; Changeover type £2:75 per. doz.
All carriage paid U.K.
Operating Magnets §1p per doz.: £4-48 per 100; £38-50 per 1000.
All carriage paid U.K.
Operating Coils for 12v supply to accept up to four standard
reels £1-830 per doz.; £12 per 100. All carriage paid U.K.




a76 Wireless World, July 1974
: Ploasa print clesrly snd detach
ADVANCE CALCULATORS PROGRAMMABLE ONLY £199! coupen ooy the dotted e
88 POCKET 2 MEMORY, % SQUARE ROOT £99! PROG. .....£199:00
FULL RANGE OF QUADRAPHONIC & STEREO SYSTEMS L) cogocaos: ggggg NEW
AVAILABLE, INCLUDING PE RONDO DAFR ... €500 (AT,
Advanced oft-air frequency reference. Phase-locked, with Signal Monitor. A lab standard ......................... £8500 ,D/LOSS ... . £44-50 ourT
Signal source, type 1. Precision frequencyreference .............. ... ... .. .. i £66-00 | pSS. K. ..... £30-00 SOON
Osborne source (W.W.Jan '73), deluxe version ......... ... ... ... il £44-50 .
Kit for construction of an Osborne-based $ignalsource .......................o.oiiiiiiiiiiii £30-00 SO-DEC.K .. £8-00 ARE
Full range of items for Quadrophony (full lists sent with alf goods supplied) SQ-DEC.B&T. £11-00 YOU
CBS-SQ Matrix Decoder using MC1312P {see W.W. Nov 1973) kit {(-hr.tobuild) ............................... £8-00 | PLL-DEC.B&T. £69
CBS-SQ Decoder as above, built and tested production board, fits any set—fuil instructions supplied ................ £11-00 PLL-DEC' K _95 ON
Advanced phase-lock-loop Stereo Oecoder on board, regulator provision, typically 40dB separation ................. £6-95 PR /LS / PR e £§2015: OUR
Stereo Decoder. as above, but in kit form (about 30 mins to build) (uses MC1310P in holder,inc. LED) .............. £5-95 2K/LS /'“”‘""'7 £37-50
Superb 20W BQ Loudspeakers, as used for “P.E. Rondo”, built in white or teak perpair .............. £42-00 + £2-00carr. | 20 /;“""""' £23'gn LIST?
Easy-to-build Kits for above Loudspeakers, perpair .................. ... ... £35-50 + £2:00 carr. S1]'S 144 /'1'7' L £7:90 SAE
Goldring 6101/2 Turntabie Chassis. less cartridge .. .................. ..., £22-90 + £1-00 carr. : iyt
Deutsche-Elac STS 144/17 Cartridge, ideal high-quelity, low priced unit for Matrixquad .......................... £7-90 | ppones ... .. £4-95 APPRE-
Good Stereo Heatsetswithvelume controls .. ... ... i i i £4-95 | Case A ........ £1-45 CIATED.
Instrument cases, attractively featured with black vinyl-covered steel top and sides, aluminium front and back panels. g::z g 2:!7'3
CaseA8” X 5” X 2” nom. £1-45 Case B11” X 6” X 3” nom. £1-95 CaseC9” X 5” X 23" £1-70 I Box No aty
Handy little Aluminium Boxes, with lids and screws: Box 1—64" X 23" X 11" = 42p.Box 2—4" x 4" x 13" = 42p. BoxNe............... Qy .............
Box 3—4” X 23" X 14" — 42p.Box4—5}" X 4" X 14" = 47p.Box 54" X 24" X 2" = 82p.Box6—3" x 2" | TOTAL oo
X 1" = 34p.Box7—1" X §” X 24" = 66p.Box8—8" X 6” X 3" = 84p.Box9—6" X 4" X 2" = 54p. 22 UJ 05800 0000c0007009000000 090000
Babani & Bernards books stocked—lists available. Money enclosed £ . .....................
UK ORDERS—AIl prices carriage free. Please add 10% VAT. i LS A GRS
OVERSEAS ORDERS—Please send to Studio Electronics International at Harlow. No VAT chargeable. Please add ample YT (O 05 (T (G 9 OO0 G
carriage allowance—we credit or refund the excess. YOUR ORDER 1S NOT ACKNOWLEDGED.
A FULL TECHNICAL AND AFTER-SALES-SERVICE IS PROVIDED. NAME
AS MANUFACTURERS AND DISTRIBUTORS WE WELCOME TRADE AND EXPORT ENQUIRIES.
COMMUNICATIONS CONSULTANTS . . . INSTRUMENT DESIGNERS . . . FOUR-CHANNEL SOUND SPECIALISTS. ADDRESS
0 klect j |
v Studio eCanics
A CM 18 6B6SH ESSEX
Telephone: Harlow(std0279) 25457 ) I WWIITa

WW—098 FOR FURTHER DETAILS

Wirelessworld The wallchart shows the allocation of

freqqencies within the radio spectrum
FULL COLOUR WALLCHART o o e enating 12
{ s of 2> .
OF FREQUENCY atiag by calours, Al the Importnt oot
ALLOCATIONS frequencies and ‘special interest’ frequencies

are marked. The information is taken from
the ITU and has been condensed into easily
read chart form. Measures2’ 11" x 1" 11",

r———————————

ORDER FORM

To: IPC Electrical-Electronic Press Ltd.,
General Sales Dept.,, Room 11,
32 Stamford Street, London SE1 9LU

Wireless World Wallchart of Frequency
Allocations at 80p each inclusive.

lenclose remittance value £...... ..
(cheque/p.o. payable to IPC Busin
Press Ltd.)

1
I
I
I
Pleasesend me.........cne.! copies of the I
i
I
I
I

(please print)
ADAIeSS e I

| - e I
| ! ] R I Registered in England No. 677128
| " —— Regd. office : Dorset House, Stamford Street,
| - ® T | London SE1 9LU I
| ] e

L———————————J
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A lot of these valves are imported and
prices vary for each delivery, so we
reserve the right to change prices for
new stock when unavoidable.

£ £ £ £ £ £
PLB4 048 | TT21 4-20 | ULB4 840 | 1T4 -30 -80 | 6BQTA 855
075 | U2S 85 | UYat 945 | 1X2A -60 38 | 6BR7 100
PLS08 1-00 | U26 &85 | UYss 48 | 128 80 45 | 6BW6 o9
PL509 1-50 | U27 860 | VR105/30 0-40 | 2K25 -00 -50 | 6BW?7 %
PL802 895 75 | X66 0-50 | 3A4 -59 -50 | 6C4 35
PY33 63 88 | VR150/30 &40 | 3D6 48 -80 | 6C6 (223
PY80 040 48 | Z800U 200 | 354 -40 -48 | 6CB6 (2]
PY81 035 -60 38 | 6CH6 1-48
PY82 035 -89 25 | 6CL6 85
PY83 0-40 -48 50 | 6D6 *a
PY88 0-45 -48 VAT 10% 37 | 6EAS "7
PY500  1-00 - 70 €5 | 6F7 1-00
PY800 845 70 EXTRA -45 | 6FSG 50
Y801 ”50 45 -85 | 6F23 100
QVo3-12 850 i) -50 | 6F32 50
QQVG3-10 5 -45 | 6F33 325
125 -48 | Z801U 208 | 3V4 "7 38 | 6H6 30
QQVG6-40A -35 [ Z803U 1-35 | 58/254M 5-00 75 | 6JAWA 100
-0 -85 | Z900T 1-20 | 5B8/255M 3-20 -80 | 645 65
R19 "8 78 | 1A3 845 | 5SRAGY  0-88 68 | 6456T 845
SC1/400 3-06 35 | 1L4 025 | 5U4G "4 -30 | 6J6 *
SC1/600 5-00 48 | 1RS 048 | 5V4G 50 -35 | 6J6W 84S
SP61 (&) 48 | 1S4 030 | SY3GT 45 -70 | 647 *45
Su4 06 | UL#1 975 | 1S5 830 | 5Y4G - 55 | 6476 *
TRAN s ' STO R Please write or phone for cufrent price of any
of the transistors, diodes shown below.
AC113 AF178 BF167 GET116 0C36 SX754 2N2062
AC126 AF186 BF185 GEX66 0Ca2 ZR11 2N2147
AC127 AFZ12 BFYS1 NKT222 oCu4 ZR21 2N2411
AC128 SY26 BFY52 QA5 QC45 1N23A 2N2989
AC176  * ASY27 BFY%0 QA47 QcCro N25 2N3053
ACY18 ASY28 a8sy27 QA0 QC73 1N32A 2N3054
ACY19 8C108 8SY38 QAT 0C78 1N3BA 2N 3055
ACY20 8C118 BSY95A QA73 0C8D 1N43 2N3390
ACY28 8C119 BYZ16 QAT9 QCs1 1NTO 2N339t
ACY39 B8C136 CRS1/10 QA9 oca2 1N277 2N3730
ACY40 BC137 CRS1/20 0QA200 ocs2p 1N415C 2N3731
AD143 BC148A CRS1/30 QA202 QCs2DM 1N4148 N3819
AD161 172 CRS1/40 QAZ200 C83 2N4S6A 2N4038
AD162 BC172A CRS3/10 QCc22 QC139 2N708 2N4058
ADZ11 BC212A CRS3/20 oC22 QCi140 2N918 2N4061
ADZ12 B8CY31 CRS3/30 QC26 QC170 2N1304 2N4785
AF114 B8CY33 CRS3/40 QoCz28 QoCi172 2N1305 N!
AF115 8Cyn2 CRS25/025 0C29 C200 2N1307 IN128
AF116 BF115 GETI15 DC39 0QC206 2N1308 3N154
AF117 DTHERS IN STOCK inc. | 3N159
AF1te VALVES AND TRANSISTORS | integrated circuits, CRT | 23303
Fi25 Telephone enquities for valves, f',:,-‘, !':")',d;"'f;_' 'l'}',’(' 2082
AF126 transistors, etc., retail 749 3934} Postage £1-£2, 17p, £2-3, | 40250
AF127 trade and export 743 0899. 22p, over £3 free. C.D.D. | 40251
25p extra. 40668
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X4 048 | 30FL12  1-65
X5G 040 | 0FL14 090
6X5GT 850
GV:G :; VIDICON
6.30L2 890 TUBES
787 o7 | |[EMI types
7Y4 75 | 9677A &
906 "0
11E2 5-00 9677C
11E3 600 20.0 3
12A6 " L ;ea
12AT6 048130015 100
12AT7 048 17 95
12AU7 3| 30P12 165
12AV6 50 | 30P19 100
12AX7 03| 30PL1 095
12BA6 045 | 30PL13 120
12BE6 050 | 30PL14  1-10
12BH7 050 | 3516GT @75
C3 045 | a5W4 o950
12E1 300 | 3574GT 070
12KS 1-00 S *60
12K7GT 850 | 50CD6G  1-10
12K8GT 860 | 75 [
12Q7GT_ 040 } 76
12SAIGT 050 | 78
12SC7  #50 | 80
12547 045 | 723A/8 750
12Y4 030 550
12561 45 | 805 12-00 28-
1457 088 | 807 060 | 34/92/E 35-00
19AQ5 o050 | 813 550 | 7254 2250

TFIMH SIG-

NAL GEN.
Freq. range 10
K MHz,

to 2V at 50 ohms
400 and 1000 Hz
internai
Limited
only avallable.
Full spec. and
price on re-
quest.

TEXTRONIC 585 OSCILLOSCOPE
DC to 100MHz. Separate time bases
with delay and 5X magnifier. Time
base A: 0:05 microsecs to 2 secfcm in
24 stages also continuously variable
between steps. Time base B: 2 micro-
secs to 10 sec in 18 stages, Delay 1
microsec to 10 sec. Complete with
type 81 adaptor enabling use of all
fetter series plug ins. Type 80 plug-in
(less probe) aiso available.

TF1841C VTVM A.C, voltage range 300 MV

to 300V In 7 ranges, 20 Hz-1 MHz, D,

MARCONI TF 1080 SIGNAL GENERA-
TOR. Freq. range 450-1250MHz in one
directly calibrated band. Output piston
tt 015 | 445mV at 50

ohms. Modulation: internal signal 1000Xz
at 30%. External pulse 1 microsec or longer
at 30v min,

SOLOTRON CD 1400
OSCILLOSCOPE SYSTEM
Avallable with a choice of "Y" or "X"
plug-ins: wide band 1MHz, high gain
differential, standard time base, slow
spread, deluyed sweep, Prlcel on

licati ding on ion

selected.

S00/250W MEDIUM WAVE BROAD-
CAST TRANSMITTERS. Price and
details on application.

M.O. for ET 4336 TX (see description in
previous issues) £8-50. P. & P. £1-50.
HIGH CAPACITY CONDENSERS
GENERAL ELECTRIC 25,000 MFD 25VDC
(wVDC) surge £1-10.

SPRAGUE 20,000 MFD 5SVDC £1-
MALLORY 20,000 MFD 30V (45VDC surqe)

£1-15.
aA‘I;I.GRV 35,000 MFD 15V (20VDC surge}

SANGAMO 20,000 MFD 50V £1-30.
SCHLUMBERGER B 1200 9db UHF
ATTENUATOR. £55-00
SCHLUMBERGER 8 500a SYNC. OSCIL-
LATOR 200-500MHz. £95-00
PLESSEY PR 52¢ DUAL DIVERSITY
RECEIVER. Solid amo. 8ix pre—:electod
wth nlnn,

and indi C
with FSK terminnl unit and spare coils for
turret tuners., All housed in table top cabinet,

£100-90

RACAL RA 117E COMMUNICATIONS
RECEIVERS completely overhauled and
re-aligned to 'as new’ condition.

ROMDE & SCHWARTZ MICROWAVE
POWER METER. 3200MHz. built-in cali-
bration, 502, £120-08

TF 1162 AMPLITUDE MODULATOR
Amplitude modulates at up to 80% the C.W,
or F.M. output of any signal generator with
a frequency range of 100kHz to S500MHz.
Input 1 to the may be:
sine, square, pulse or picture at any level
up to H1 impedance, Mod level monitored
on panel meter. £40-80

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

*

| ranges 300 MV 1000V in 8 ranges.
gé:.s:eslstance 50 ohms to 500 ohms. Price P.O.A.

TF 18418, Spec. as for 1041C. £5250.

BEST PRICES

TF #D/IiS SIGNAL GENERATOR.
Range 10-485 MHz in five ranges. R.F. oufput
0-1 uV-IV source e.m.f. Dial calibrated in
volts, decibels and power relative to thermal
nolse. Piston type attenuator. 502 ?utmn
at z
at up to 90% depth, also external sine and
C. pulse modulation. Built-in SMHz crystal

calibrator, Separate R.F. and mod. meters.

TEKTRONIX

HEWLETT—PACKARD

185A 800 MHz SAMPLING OSCILLO-
SCOPE WITH 183A DUAL TRACE
PLUG-IN. Full spec. and P.0.A.
175A 50MHz Oscilloscops.

5248 COUNTER FREQUENCY MEA-
SUREMENT: 10Hz to 10.1MH2.
Accuracy : 1 count. Automatic position-
ing of decimal point. Period measure-
meat: 0-10kHz, reads in seconds,
milli or micr ds. decimal
poiat automatically positioned. Display
on 6 neon lamp decades and 2 meters.
Complete with manual and following
plug-ins: 525A 10 to 100MHz, 5258 100
to 220MHz. 526A video amplifier. Price
on application.

200CD WIDE RANGE OSCILLATOR
5Hz to 600kHz £60.00.

61EB SHF SIGNAL GENERATOR.
Freq. range 1,75GHz-4,2GHz, Mod.:
F.M., C.W. Pulse and Ext. A.M.. output
0,1eV-200mW. Price on application.

0SCILLOSCOPES

571A-600MHz, separate P.S.U. £150
complete.

S561A-10MHz, solid state. complets
with 3A1 dual trace vert. and 383 delay
time base plug-ins P.0.A.
541A-33MHz. Choice of plug-ins. P.0.A.
LA265A(545A)-33MHz, separate time
bases with delay. P.0.A.

545-15MHz. Separate time bases with
delay. Price on application.

PLUG-IN UNITS

CA—24 MHz dual trace 50MV-20V.
6-20 MHz differential 50MV-20V.
L—30 MHz fast rise time SMV-20V.
D—High gain differential 1MV-50V.
N 600MHz sampling 10MV-cm.
53/54C. Dual trace 33MHz. 60MHz,
0.05-20v.

3 PHASE AUTO TRANSFORMER, wye
input 400v, wye output 241.5/230/218.5v 50c
18kVA. Made by Westinghouse of USA.

Brand new in original cases £80.80 including
UK transport,

TF 1258A VHF SPECTRUM ANALYSER
for and of Radar
Equlpmont. Fuquoncy range 190 to 230MHz
check polnts. Sweep width 0-5

with crystal

to 5SMHz, output pulse delay (a) 85-175 uSec,

(b) 0-2-1-4 mSec with X1 and X2 multiplier

and =2, X1, X2 multiplier. Qutput 2uV
20mV with x10 multipller. £208.

1370 R-C OSCILLATOR.
SQUARE AND SINE WAVE. Freq"
Sinewave 10Hz-10MHz, squarewave
10H:-100kHz. Direct output: sinewave:
0-31.6V rms., 10Hz-1MH i

PLEASE ADD
10% VAT

%4 TF AUDIO TESTER. Combined A.F.
Generator (0-25kHz), OQutput meter (up to

to 2W, at 600, 15 and 3Q,) nnd valve voltmeter
(0-800V.), with d and
tors. £60,

TF 1400S DOUBLE PULSE GENERA-
TOR WITH TM 6688/S SECOND-
ARV I‘UI.SE UNIT. For testing ;‘ndur,

0-752pp  10Hz-100kHz, ~Attenuator
range: —50d8 to +10dB., !mpedance:
75, 100, 600C2. Price upon application

Iters
etc. SPEC. TF 148S.

Rep. freq.
10Hz to 100kHz, pulse width 0-1 to

TYPE AS 870.4 current limiting power

rise time
As for TF1400S except pulse width

PAID FOR TEST AND COMMUNICATION
EQUIPMENT. Single items or quantities. Private or Industrial.

8 digit In-
line read-out.
Facilities
include: dir-
rect frequency
measurement
up to 100MHz;
pulse, period,
ratio, time
interval and
totalising
measure-

to 9V, inputs,

RACAL UNIVERSAL COUNTER/TIMER
SAS58 (CT4SS)

ments. Innu( tensmvily variable lrom 300MV

etc. Full :pec on request. 5“5.

PLEASE NOTE

Unless offered as “‘as seen’’

ALL EQUIPMENT

ordered from us is completely over-
hauled mechanically and electrically

in our own laboratories

FOR EXPORT ONLY
TRANSMITTERS:

BC 610 Hallicrafters.

RCA ET 4336 also modified version ot
increased outp t to
COLLINS PEmDMSkw.. 10 channel,
autotone and manual tuning. All above
complete Installation and spare parts.
;I;RANSCEIVERS
C-13 TRANSMITTERS
RACAL COMMUNICATIONS
EQUIPMENT
We are able to ofter a comprehensive
selection from the range of this modern
high ctass equipment including,
;acelvers. L.F. Converters. SSB8 adap-
ors, Y
switches, transmitter driver units,
linear amplifiers can be built to
customers’ requirements. Please send
us your enquiries.

ARS8 SPARES. We hold the largest stock

in U.K. Write for list.

R.F. METER 0-8 amp. 2§" (U.S.A.) £1-80

P.&P. 15p.

29/41FT. AERIALS each consisting of ten
tubular screw-in sections.
11ft, (8-section) whip aerial with adaptor
to fit the 7in. rod, insulated base, stay plate
and stay nnemblles pegs, reamer, hammer,
etc. Absolutely brand new and complete
ready to erect, in canvas bag. £7-50 new.

3it,. fin. dia.

Carriage £1- 50

TELEPHONE TYPE “J” (Troplcalued)
10 line MAGNETO TELEP
SWITCHBOARD

50 line AUTOMATIC PRIVATE
TELEPHONE SWITCHBOARD

supply, 0-30V steps of 10, 1, 01V up to 3

amp:sytw. i ";2,:° 1 €30 CHIEY O B el n o2 Price of each of the above on application.
THYRISTOR TEST SET. un-

tested £50.

TF5268 OSCILLATOR AND DETECTOR
-90.

TEST EQUIPMENT
for direct line for all enquiries regard-
ing test equipment only, phone
01-748 5496.

UNIT £50

TF 12268, TF1225A, TF 57T7A. WHITE
NOISE TEST SET £18590. Full spec.
on request.

COLOMOR (B=qrowics)
170 Goldhawk Rd., London, W.I12

Tel. 01 - 743 0899
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TEKTRONIX 5488 Oscilloscopes. From As
New to well used condition. Main frame.

SOLARTROM CD 523 Single Beam Oscilio-
scope 3db at 10 MHZ; 1mV max sensitivily.

RELIANCE P.C.B-
500 ohms; 10K at 38p ea. ALL

mounting: 270; 470;
RAND NEW.

ROTARY SWITCH PACK—6 Brand
switches (1 ceramic; 1-4 pole 2 wvsyr :lc ).New
86p. P. & P. 20p.

Prices from £228. DC co ed_down to 1 vol. 4in. flat faced ALMA | |° resistors 200K; 400K; 497K;
5O2A o.c‘| Bra . TB trom 1 secs.. per cm. to 0-1 Lk i g o
K:Tg‘g:l:‘“d LD nd mlcfonct per cm. plus times 5 expansion g:”;“" ";ﬁg 1% 2Ip ea.; 325k, 5“ LSK Replacement TUBES for COSSOR 1035
LETT PACKARD Dscilloscopes type 258, Mk 1, 2 & 2A & COSSOR 1049 Mk 1,

HEW!
175A Dual 50MHz. £228.

MARCONI TF 135M-0/40 KHZ Sine Wave
0/40 Volits output Metered. These

MAINS STABILISERS

SERVOMEX type AC2— S amps. £20 ea.
SERVOMEX tyga ACT-30 amps. £33 ea.
arrlage £1-50

muat go £7-

MARCONI TF 3018. AM SIGNAL GEN-
ERATOR. 12 to 470 MHZ. In good working
condition

MARCONI TF 838 (CT4d). Absorption

AMERICAN SWEEP GENERATOR type

. Covers from 5 to 100 MHZ. Has bulit in
display and 101 DB Push Bufton RF Attenua-
tor In one DB steps, plus Callbrated Marker
Generator covering 5 to 100 MHZ continuous.
Amerlcan Government Contract, so quailty
Is high. Supplled for 240V 80 HZ operation with
plugs and leads. Size 13§ x 8} X 19in. Price
£70 each. Carrlage £1-50.

AMERICAN SWEEP GENERATOR T1ype
TRM 3 15 to 400 MHZ. £300.

AMERICAN AM GENERATOR type 487.
4 to 400 MHZ. Supplled with leads, etc., for
240V 50 HZ operation £35.

W 10mW to 6 Watts. Input impedance
2-5 ohms to 20K ohms. Freq. response flat
at 20KHZ. Callbrated in volts and dbs. 5in.
m rror backed meter £7-50 ea. P. & P. 75p.

MARCONI VVM TFIM1A £22:50.

MARCONI TF 428C. Measures AC 100MV
to 150V 20HZ to 15 MHZ. Measures DC 40MV
to 300v. Complete with probe. Standard 240V
operation £12-50 each.

MARCONI TFB99. Measures 20MV to 2V AC.
50 HZ to 100 MHZ. £10 each.

MARCONI VVM TF 1300. Measures AC
S50MV to 100V, 20 HZ to 300 MHZ, DC 100MV
to 300V, Ohms 50 to 5 Mea Ohm. In fine con-
dition £18 each.

ideal for SSTV; educational purposes.
Type 12DP7A. Connections, voltages efc.

Brand ‘New Boxed £7-30 each Including
carrlage and VAT.

[+)
VOLTAGE CAPACITORS. 0-15mid
120%V working. £29 each. Carrlage at cost.

MODERN TELEPHONES type 708. Two tone
re £3-78 ea. Two-tone green £3-75 ea. Black
aa. P. & P. 2Bp ea.

RELAYS
Varley VP4 Plastic covers 4 pole ¢/o. 15K—
33pea.

CARPENTERS polarised Single pole cjo

20 and 65 ohm coll as new 37p each. 14 ohm

coll 33p each. 45 ohm coil 33p each.
TRANSFORMERS. All standard inputs.

Ga'learmIParl. 450-400-0-400-450. 180 MA.
x6-3v. £3 ea. 8

Neptune Series. Multi 8:3 volts to give 48V at
3-5 amps etc. £3:50 Incl. P. & P.

Large quantity LT, HT, EHT transformers and
chokes.

Vast quant.ty of good quality components
—NO PASSING TRADE—so we offer
3 LBS. of ELECTRONIC GOODIES
for £1-58 post paid

citors all between 15V and 100V. Total capacl-
tance not less than 7,000mfd. P. & P.

JCAPACITOR PACK 50 Brand new compo-
nenh only 50p. P. & P. 17p.

POTS 10 different vaiues. Brand new. 50p.
. 17p.

% 3. Umd—guaranteed £3 ea. P. & P. 37p

C.R.T.'s 5" type CV1385[ACR13 Brand new
with spec. sheet. 63p ea. P. &4 P

TUBE type VCR138 £2 ea. P. & P. 37p. Numetal
shields 80p ea.

1BsASES tor CV1385 or VCRt38 20p ea. P. & P.

GRATICULES. 12 ¢m. by 14ch\ in High
p.

Quallty plastic. 15p each. P.

PANEL mounting lamp holders. Red or green.
9p ea. Minlature. PANEL mounting lamp with
holders—~10V 15MA 5p ea.

BECKMAN MODEL A. Ten turn
complete wlth dial. 100k 3% Tol 0 25°/—
only £2-13 e

Also 450K 0- 5°/ with dial £2:13 ea.

BECKMAN 10 TURN DIALS
Brand new £2:25 ea. P. & P. 10p. ONLY.

CIIVSTALS Colour 4.43MHz. Brand New. ELECTROSTATIC VOLTMETERS from
E.H.T. TRANSFORMERS, e.g. 5KV at A
12 LONG 0.123 Amps and others. All 240 voits Input. 3] ”_“ 2 g'qi?gm‘;‘:"g to 0-10KV. S.A.E. with your
PERS'STANCE TUBES BRAN NEW AMERICAN HIGH £1 WORTH OF ‘UF8'. Six Brand New capa-

DECADE DIAL UP SWITCH-5 DIGIT.
Complete with escutcheon, Black with whna
figures. Size 4In. long X tin. high X l
deep. Ex-Plessey. £1-40 each. P. & P.

LIGHT EMITTING DIODES (Red) from
Hewlett-Packard. Brand New p ea.

SPECIAL 46 MHZ SCOPE SOLARTRON BISIEMT Information Sp.  Holdors 1p.

CD1212 OMLY £350. Has to be a snag. There | ideal EXTENSION Telephones with standard

s—no plug—In Y amps Hable. B lead coding. £1-75 ea. | COMPONENT PACK consisting of 5 pots

;&100:::0-:::- pormcgn %‘5 :oc'a per cm. In GPE;'-’,%%J’."' O YGRS ea various values, 250 resistors § and } watt | FIBRE-GLASS PRINTED CIRCUIT

24 callbrated ranges. 20 nanosecs per cm.
with times 5 expansion. 5° flat faced tube.
Trace locator. 0-2 microsec. signal delsy.
Built In calibrator. 1 KHZ square wave.
micro volts to 100 voits in 18 calibrated ranges,
Tube sensitivity 3 VICM MAIN FRAM Y AMP
boosts _this to benor than 200mV per cm. at

40 MHZ. 240V HZ Input. Complete with
luII manuai Inch.dlno plug-in circults, Come
and see one working or Carrlage £1-50.

sINGLE TRACE 40 MHZ PLUG-INS 'or
CD1212 now
£25 ea. P. & P. 75p.

SOLARTRON PRECISION
LABORATORY
Dscilloscope type CD643, DC—-15MHz.
5in. Flat face tube. £48 each.

All telephones complete with bell and dial.
POTENTIOMETERS
COLVERN 3 watt. Brand new, 25; 50k all

at 13p ea.

MORGANITE Special Brand new, 2:5; 10;
100; 260; 300K; t In. sealed, 17p ea.

BERCO 21 Watt, Brand new, 5: 10; 50; 250;
ohms; 1; 2-5; t0; 25; 50K at 15p ea.
S‘I’ANDARD 2 meg. log pots. Current type

IN.‘I’RUIIN‘I’ 3 In Colvern 5 ohm 35p ea.;
S0k and 100K 30p ea

BOURNS ‘I’RI.PO‘I’ POTENTIOMETERS.
m.m1wmwohm.1.n.- §: 10;
23K st 33p ea. ALL BRAND NEW.

'gtc., many high stabs. All brand new. Fine
value at BOp per pack. P. & P. 27p.

DEUVERED TO YOUR DOOR 1 cwt. of
Electronic Scrap chassis, boards. etc. No
.R;Lbbllh. FOR ONLY £350. N. Jreland £2
extra.

P.C.B. PACK S & D. Quantity 2 sq. ft.—no
tiny pieces. 50p plus P. & P. 20p.

FIBRE GLASS as above £1 plus P. & P, 20p.

;CRV'TALS 70 to 80kHz. Our choice, 25p.
AP

TRIMMER PACK, 2 Twin 50/200 pt ceramic:
2 Twin 10/60 pf ceramic; 2 min strips with 4
preset 520 pf on each; 3 air spaced preset

00 pf on ceramic base. ALL BRAND
N ’p the LOT. P. & P. 10p.

BOARD. Brand New. Single or Double sided.
Any size 14p per sq.in. Postage 10p per order.

METERS. Ernest Turner. Model 402. 100
micro am BRAND NEW. Lousy scale—
hence £2.26 ca. P. & P. 25p.

METERS by SIFAM type M 42, 25 0-25
micro amp. Scaled 25—3—25 green; 250-0—
250 red; linear. As new. £3-80 ea. P. & P. 37p.

VISCONOL EHT CAPACITORS
0-05mfd 2-5kv 50p ea. 0-01mfd Skv
0-05mid  Bkv 50p ea. 0-01mfd 10kv
01 mid 4kv 35p ea.

BLOCK PAPER CAPACITORS AVAIL-
ABLE. S.AE. with requirements.

PHOTOCELL equivalent OCP 71, 13p ea.
MULLARD OCP70 10p each.

40p ea.
50p ea.

NEW—LOW PRICED 12" DISPLAY UNITS

12" DISPLAY UNIT 12" DISPLAY UNIT WITH VERY BASIC T e,
COMPLETE WITH X + ¥ BUILT-IN WOBBULATOR 12” DISPLAY UNIT

EHT, ndard i
AMPLIFIERS AND SHIFT opovation. SAE.

O ANk seern | tusING ouRr WiDE INPUT TERMINALS

DIRECTLY LINKED TO

for all details.
FOR HOUSING YOUR OWN |RANGE OF WOBBULATOR). Due to increases—
CIRCUITRY. £82-50 . £73-00 SCAN COILS £48-50
20HZ to 200KHZ

these prices applicable
to 31st July only.

MAKE YOUR SINGLE BEAM SCOPE

INTO A DOUBLE WITH OUR NEW

5 VOLT 4 AMP

LOGIC - (I.C’s) LOW PRICED SOLID STATE SWITCH. SINE AND SQUARE WAVE GENERATOR

POWER SU.PPLY 2 HZ to 8 MHZ. Hook up a 9 volt battery and In four ranges. Wien bridge oscillator thermistor stabilised. Separate
Standard Mains In- connect to your scope and have two traces independent sine and square wave amplitude controls. 3V max sine,
put. £2-76 each. for ONLY £6-50. P. & P. 25p. ) 6V max square outputs. Completely assembled P.C. Board, ready to use.
P. & P. 25p. STILL AVAILABLE our 20 MHZ version at 9 to 12V supply required. £7-86 each. P & P 25p. Sine Wave only

£9-26. P. & P. 25p. £5-86 each. P & P 25p.

NEW WIDE RANGE WOBBULATOR

5 MHZ to 150 MHZ (Useful harmonics up to 1:5 GMZ) up to 15 MHZ sweep width.
Only 3 controls, preset RF level, sweep width and frequency. tdeal 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.

DON'T FORGET

YOUR MANUALS
S.A.E. WITH REQUIREMENTS

Unless stated—please add £1-50 carriage to all units.

VALUE ADDED TAX not included in prices—please add 10%
_Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

Open 9 am to 6.30 pm any day (later by arrangement.)

N EHILTMEAD ||

7/9#A_RTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/65916




Wireless World, July 1974 a79

G. T. ELEGTRONIGS

NOW AT 267 AND 270 ACTON LANE,
LONDON W.4

Now open. Our New Components Shop. These premises are very much
larger and will enable us to have greater stocks than we already have.
Having all the components under one roof will now guarantee you
speedier service on the counter, and on the mail order side. We have
an enormous range of p ts to ch from. If you are having
problems ing your p ts then come along. We are open
from 9.30 a.m. through till 6.0 p.m. Monday to Saturday. The nearest
Underground is Chiswick Park, and there are no parking restrictions

TIP35A  £3:35 | 2N1308 25p ACS
SEMICONDUCTORS TIP3A €285 | 2N1308 23 0p TxLzszaAmv so] A SPECIAL OFFERS % %
AC107 35p | BCY72 25p | MPSADG  35p [ TIPatA  7sp [ 2N1613  25p %o | §Cu0... - €140} MINIATURE MAINS TRANSFORMER. PRI
AC125 25p | BD121 75p [ MPSA16  30p | T\pa2a 90p | SN2147 .,o“ ‘5: 240V. SEC, 12V, 100MA Manuf.: Hinchley.
AC126 25p | BD123 75p | MPSAS6  35P | 1050 s8p | 2N2160 ‘sp %0p Size: 36 x 45 x 40mm. F.C. 53mm.
AC127 27p | BD124 80p MPgBos ;zp T1P30B 86p | 2N2217 25: 62p Price 1-65p. 100-60p ea. 1,000-50p ea. 10,000-40p ea.
C128 28p | BD131 5p | MPSUS6 p
A fB|mim B \wn B ivese ow mmy 4 ST SN, INAULATED Manss cagLe
ACYIT 25 |BDIS3  Tsp | NKT222  2p |TiPwB  s2p | 2N2ZD 2P o oR M isas st .
NMH BRIEERR 55| [ s0p | B3B  £1712 | 2nzozoa  25p LINEAR 1.C.5 0:4Tmfd. 50V MYLAR FILM CAPACITOR.
ACY20 25p | BOY17 £1-60 | NKT773 30p | TIP35B £2.89 | 2N2308 70p LM309K 5V. 1A. Size 1" x 0-35” x 0:65" P.C. Mount. Price 100-4p ea.
ACY39 55p | BDY19  £1-95 | NKT774 25p | TIP36B  £3-84 | 2N2640 50p Voltage Reg... £210 | 1000-3p ea. 10,000-4-3p ea.
ACY21 30p | BF152 20p | OAS 20p | TIP41B  83p [ 2N2848  £150 LM725C 2:37V. 150mA | J4py. A.C. SOLENOID. Reversible operation;
AD140 80p | BF104 14p | OAt0 20p | TIP428 o8p | 2N2904 25p Noitage Reg..; £1°05 | twin coil. Size approx. 23 x 13 x 13in. 90p ea. '
AD149 $5p | BF195 15p | OA47 10p | TIP29C 71p | 2N2905 25p MFC4000 mW 30 unmarked OC71 transistors £1-00
AD161 40p | BFX29 30p | OATO 12p | TIP30C  78p | 2N2%06 L Yk ; udio ........ 25 Unmarked 250mW Zenerdiode, 47V, 51V, 62V,
ADI16: 40p | BFX84 30p [ OATS 12p [ TIP3IC  85p | 2N2907 14 500 A 9 TBAS00 5 Watt 7'5,8-1V, 10V. Measured and tested. £1-00
ADZi1  £1-80 | BFX85 30p | 01 1p [ TiPa2C  £105 | 2N2926 125 | BTIOROA...... %P mcd& oAgane: DILI Please state voltage required.
AF114 gp g;xgg gp 8&8‘1’ :gp TpPasg g-:: 2N3054 44 BRIDGE g5, P Bliss | 50 GE Diode OA47 equivalent. £1:00
A8 70 | BEva 35p | OAZ00 10p | TiPssC £330 | 2N3 50p RECTIFIERS e Op Amp o4 | TRANSFORMER: DOUGLAS PRI, 0, 115, 200, 220
F117 255 | BFY44 300 | OA202 1on 320 | ona2zz 70p { WO21A 200V.... 38p D.l. 99 55p | 240 SEC. 25-0-25-0-6V, 21A, £4'50 + 50p p.p.
ﬁrns #p | BFY50 255 | OA210 3p | HESE “.5'3 2Nzs2s %0 3‘8“:9'531‘22?,! 579 Hec, Op mp so | TRANSFORMER
10 | 2N3702 p c... 159 .
2?\7223 gs SF@@ g: 8312;1 ::: Hggc £1‘ J: ENZo0s a2p | 100V 800 | 7478 “buai "Op :2!5.00_;1513, 160, 205, 225, 245. SEC. 35-0-35, 1:2A
ASZ21 80p | BFY53 25p | OC19 85p | ZTX107 15p | 2N3074 12p ZENER DIODES AMp. ... 20 P P-P-
BA102 33p | BFY90 66p | OC22 55p | ZTX300 15p | 2N3705 120§ o V88 Serlos 400 w | ZN414 Radio I.C. £1-25 § MULLARD TUBULAR CERAMIC UHF TRIM-
BA112 50p | BSW63  65p [ OC26 §5p [ ZTX500  18p | 2N3706 120 0 35voaav s e TAD100 Radio I.C_inc. | MERS (PROFESSIONAL)
BA114 16p | BSW68 0p | OC28 65p | ZTX501  20p | 2N3707 120§ 15Wran s terg - ETS0 0 e 002 0822
BAI156 15p | BSY95A  12p | O 80p | ZTX504 50p | 2N3708 120§ jow ranggee . S Pe S01 0822 Price 10p ea.
BC107 12p | CI11 50p | O 65p [ ZTX531  30p | 2N370 i2p : 991  05-1-3p
BC108 12p | C426 40p | OC42 40p | ZTX550 25p | 2N3TT1 £2'70
BC109 12p | BY100 15p | OC44 20p | IN659 8p | 2N3172 £2'75 QUANTITY DISCOUNTS PLEASE TELEPHONE
BC147 12p | BY126 20p | OC45 20p | INS14 3p | N7 £285 10000F Feodthrons " i
BC148 12p | BY127 20p { OC70 15p | IN916 sp | 2N3819 ] Ilpl ee hr'oug éapalcn or p ea.
BC149 12p Y164 65p | OC71 17p | IN4001 8p 2N3820 55p Mn;.su;gn;uar P.C. trimmers
BC153 15p | 1S100 15p | OC72 20p | IN4002 9p | 2N3866 85p 130 .
BC157 14p | 1S103 20p | OC75 25p | IN4003 9p | 2N3904 22p . . 6-30p op ea.
BC158 15 MJ340 55p | OC76 25p | IN40D4 10p | 2N3905 25p SN760236waudI 4p c/o Varley 70082 relay 50p ea.
BCI60C  14p | Mudst 85p [ OC77 49p | |N4005 12p | 2N4058 12p [ NESS5 Timer.... 80p with circuit.... €175 | L GE REGULATORS
B8C182 14p ( MJ2801  £1:25 | OC81 25p | IN400S 15p | 2N4059 :29 L005 5V 650mA
BC183 14p | MJ2801  £2:20 | OC83 25p | IN40O7 1ap | 2Nd080  12p L3 12V S00mA
BC184 14p | MJE340 50 ogs; :2“5,9 IN4148 7 2”:?2; 1?,: METAL BOXES L037 15V 450mA £1-60 ea.
BCH3  Mp |MJENT  0p | OCID  3ab|oNssy 205 |2Nme 13 | ALUMINIUM BOXESIDEAL FOR VEROBOARD
BC214 14p | MJE520  65p | OC170 25p | 2N8e8 25p | 2N4287 150 | W iLonA';?'WIde 1§ High VEROBOARD
BC000 12p | MUE2955 £1-95 | OCIT1 30p | 2N706 12p | 2N4288 150 | apd & 0" e 01 015
BCY30 40p | MJE3055  85p | OC200 50p | 2N706A 15p | 2N4289 15p AB9 4 2,. 1} 24 x 32 32p 23p
BCY31 55p | MM1613  43p | OC201 60p | 2N708 15p | 2N4280 15 1 ABto 4 53" 1§ 2ix5 35p 35p
B8CY32 95p [ MM1712  60p | OC202 75p | 2N 20p [ 2N444s - £190 | MoT L 24 o 3} x 31 35p 35p
BCY33 45p | MPF102  45p | TIP29A  49p | aN1132 25p gN:gg) gv AB12 3 b e 33 X5 40p 4p
BCY34 80p | MPF103 TIP30A 58p | 2N1302 16p | 2N 91 ,.p AB13 6" 4 2" 17 x 2} £1-05 %p
8CY38 §5p [ (2NS457)  35p | 1pay 62p | 2N1303 16p | 2N51 P | ABls 1 5 2y 17 X 33 £1-43 £112
BCY39  £1:00 | MPF104 & P | 2N1304 25p | 2NS194  £110 Bi5s 8" & ¥ 17 x5 £1:84 —~
BCYS5  £1-60 | (2N54s8)  3sp [ TIP32A  7dp | a0 25p | 40360 sop | 2818 1or 7 ¥ PIN INS. TOOL 12p 72p
BCY70 22p | MPF105 TIP33A  £1-05 | oN1306 25p | 40361 500 § AB17 107 g 3" SP.F. CUTTER 52p 52p
BCY71 22p | (2N5459) 40p | TIP34A  £1-55 | 2N1307 25p | 40352 $5p AB18 127 5 3" 100 PINS SS 30p 30p
QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+ 20% AB19 12" 8" 3" ;gg;mg gg ﬂ.%p 51“2‘3
ALUMINIUM BOXES WITH SLOPING TOP 500 PINS DS 120 £120
DIGITAL INTEGRATED CIRCUITS N74107  55p | SN74167 £6-25 | PANEL—IDEAL ron PRE-AMPS, ETC., USING | pyicos Correct June 12
NS o | Shire gete | supemcontroLs T _
! . e ck ....00n o
SN7400 20p | SN7428 50p | SN7473 40p | SN74119  £1-90 | SN74175 £1-35 AB20 2"H?gnhga?'rofl|( 6" él:&gt:'ro:\( NEW SERIES TRANSISTOR DATA BOOKS
SN7401 20p | SN7430 20p | SN7474 40p N74121 85p | SN74176  £1:60 ith P.K.Screws TA3 USA Band 3 Transistor Characteristics.
N7402 20p | SN7432 42p | SN7475 55p | SN74122 £1-35 | SN74177 £1-60 AB21 Asabovebuﬁo (1.7 O £220 2N21—2N62693|Inumbers
Nrdd 200 | Shiess b | 3Nmme ::: Niai2s E270|SNM10 £155 | AB22 Asabovebut127long ... .l...l... £240 J o, THT Thyristor, Triac, Diac, Put, UJT's.
N7405  20p | SN7438  5p | SN7481  £125 | SN74145 £1-50 gnma; gjg e pa nsistorCharacierlstics]
N7406 30p 7440 20p | SN7482 87p [ SN74150  £3-35 | SN7418 V41 VU METER £250 ) 4 DVYT Diode, Comparison Tables.
N7407 30p | SNT441AN 75p | SN7483  £1-00 | SNM151 £1-10 | SN74184  £2-45 The V41 is calibrated —20 to +3 and 0-100%, making | 5. Band 1. Translstor Characteristics.
7408 20p N7442 T5p | SN7484 90p N74153  £1- SN74185A £2-40 it suitable for use as a recording level meter or as a European numbers AC, AF, BC, BF, etc.
7409 45p | SN7443  £1-00 | SN7486 45p | SN74154  £2:00 | SN74190 £1-95 || power output indicator. 6. TVT. Transistor Equivalent Tabies.
N7410 20p NT7445 £2:00 N7490 15p N74155 £1'55 SN74191  £1-85 Sensitivity: 130 uA. Internal resistance: 600 All books contaln pin connections and semi-
Nl | SNe g\ Svusavelss S e SUNS G | oime: Simensionsth (TR i
5 g d e
N7413 30p | SN7448  £1-75 | SN7499 153 N74160 £2.60 | SN74193  £2:00 PRICE. £1-10 per book. £5 per 6 books inc. post.
N7416 30p 7450 20p [ SN7494 80p | SNT4161 £260 | SN74194 £2:50 | ALSO STOCKED
N7417 30p | SN7451 20p | SN7495 80p [ SN74162 £3-40 | SN74195  £1-85 Electrolytic Capacitors Mullard, Sprague, Lorlin V.A.T.
7420 20p N4753 20p | SN7496 £1 SN74163  £340 | SN74196  £1-50 etc. Polyester, Polystyrene, Sllver Mica Capacitors, Unless otherwise stated all prices are EXCLU-
N7422 48p N7454 20p | SN7497 £625 SN74164  £2:75 | SN741 ) etc. Resistors {W-10Watt. Potentiometers; carbon, SIVE of V.A.T. Please add 10% to all orders.
SN7423 48p | SN7460 20p | SN74100  £2- N N74197  £1:50 | wirewound, Preset, Rectilinear multiturn. Antex | | Rarriage: orders under £5 4 20, Over
P 9 + 20p.
SN7425 48p | SN7470 30p | SN74104 £1:45 | SN74165  £4:00 | SN74198  £4-60 Soldering Irons switches, rotary, slide, toggle, etc. post free.
SN7427 42p | SNT472 30p | SN74105 £1-00 | SN74166 £4:00 | SN74199 £4.60 ] Cable, veroboard.

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK W.4

Plynths, Covers, efc., etc.

REXINE COVERED SPEAKER CABINETS
Slultab’luor P.A. or DISCO use; takes 12in. speaker unit. Size approx. 1818
8in. .

SPEAKER CLOTH
Available in Black or Green; Approx. width 54in. £1:75 yd.

HEADPHONES
Type H-202 Features- Mono/stereo switch, Volume controls on each channel.
Freq. response* 20-20,000Hz. Impedance 4- 16 ohms. £4-50.

VALVE AMPLIFIERS
- q DISCO LIGHTING . .
i | g i | |onessnaes ==l | Bin, HIF SPEAKER | | EM.L 13¢ x 8in
£29:50 | 500 Watt £124:50 2;‘";:'23'“'," Motor ...... £100 . NLUNN 2 B
TRANSISTOR AMPLIFIERS Sinals Flash Box -2 110 %27.50| | Dual cone plasticised roll |
(10GW Red, Blue, Gn., Yel.) surround. Large ceramic mag- u
FAL Phase 50W............. £3993 | FAL Phase 100W. ............£6995 1Tsr(i)5s'/e Flash Box .......... £16:25 net. 50-10,000 c¢fs. Bass
DISCO CONSOLES e €25 resonance 6555102 oMM | | With twin tweeters and
FAL Disco Mk. 2............ 8299  FAL Power Disco .......... £123°75 lmpe ance. 8in. watt. crossover, 10 watt,
(with 70W. rme. Am) Each.
All Prices include V.A.T. £3 75 TG £4 50
*
TEAK VENEERED SPEAKER CABINETS . Full Range of Eagle Post 25p. Post 25p.
For 8x5in, Speaker  Size and TTC Products
1133x'%i|n.+T , 1 available at Discount
x8in.+Tweeter ; Prices. -
12in+Tweeter i 51 *
I‘jl
ALSO: Audio Connecting Leads, Tape, Cassettes, Stereo II‘J ALso IN STOCK
Systems, Mixers, Mic. Stands, Speaker Cloth, Turntables,

Secondhand Bargain
Basement Now Open
High Quality Hi-Fi
and Audio Equip-
ment.

CHASSIS SPEAKERS: Goodmans, Fane, Celestion,
etc.

Reel to Reel Tape by BASF, E.M.I., etc.

Cassettes: Memorex, Phillips, etc.

Generous discounts on bulk purchases. Please send
S.A.E. for price list.

All mail order and enquiries to 270 Acton Lane

Tel: 01-994 6275
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| Bomputers & Accessories

MEMORY DRUMS—
| SAVE OVER 50% ON
ORIGINAL COST

Sperry Floating Head J101 Memory System

* 256 Data Tracks

* 1000 bits/inch

* 8 Megabits

* Speed 3000 rpm

* Access time 10 millisec.

* Data transfer rate 1.65 megabits/sec.

* Recording bit density 1050 bpi

* Complete with electronics for interfacing
to DEC PDP8

Vermont 1004 Memory Drum

* 128 Data Tracks

* 650 bits/inch

* 4.4 Megabits

* Speed 3000 rpm

RING NOW FOR LATEST
ON BRAND NEW DRUMS
OR EX-DEMONSTRATION

MODELS

ADVANCE SQUARE
WAVE GENERATOR

Frequency Rang
Rise time less than ¥
ration. New condition

turer’s original carton.

SG21

e9Kc/sto 100Mc/s,
han 1nS Ex-Demon-
in manufac-

TUBES

charactersina single tube.

| ALPHANUMERIC

Th_e'Aluhaqumeric NIXIE tube has the
ability to display all the letters of the
alphabet, numerals 0 thry 9 and special

B7971

aKc/s to 10OMS/s continuously variable
Accuracy + 4%, £1%FS

v-1V into
MAIN OUTPUL?'&) N variable.

lem\lnalion cof
Accuracy £5%, o on circuit 2V
han 1nS up to 500mY

50 ohm externa electrical characteristics,

tube provides many uni
* All OC operation #
characters of equal height
* Memory with simple

Maximum-outp!
RISE TIME less

TPUT )
TRIGGER 00 v 50 ohm exernal e

rcuit 4V
nation maximum output on open i
mi

high ambient Ji
Rise time nominally 1 5nS. ot light

* Long life with no fo:

our price £45. p/P£1:50.
Also available SG21A
100Ke/s-30 Mc/s.

Little used DEC PDP8 systems
available for immediate delivery
at special prices as a result of

e, —/Tr\ (S -
From the Standpoint of both readability and

. the Alphanumeric NIXIE
que benefits including
Uniform, continuous line

solid state drive circuits d Readability in
200 footlamberts brightness

ime nominally 3.5nS ss of brightness
e oW, GinH. 9inD.  Character height 24ins Test Set ng 3 Panclimay;
R £95 Pri 9 SIMilar 10 speificagrC AV0
AN ati
[AST 1ISTED PRICE rice only 9p each plus 16p | "0 ion as

JUST ARRIVED NIXIET
UBES
:UMERIC ONLY. PHONE FoR
ETAILS LARGE QUANTITIES

TELETYPE PUNCH

BRPE High-speed punch. Seif-contained. consists of punch
unit. base. motor unit. For use in many data communication

cancelled project

systems. Operating speeds up to 100
characters per second (1100 words per
minute). Available for eunching 6.6.7.
or 8. level codes. into §”. 3" tape. Syn

chronous, parailel-wire input

€145
WELMEC 7 & 8HOLE
ELECTRO-MECH-
ANICAL PUNCHES
& READER

Models S110 and R82C. 17 char. per sec. Rebuilt. availabie
from stock. £45.

ICT KEYBOARDS

In original packing—Numerical from £4-50.

PDPSE 12K Processar complete with
Facit 4001 High Speed Reader {500 cps)
Data Dynamics BRPE 114 Punch {110 cps)

ICT KEYBOARDS

In original packing— Alpha-numeric. Prices from £15.00.

ASR33 Teletype
Sperry J101 8 megabit Memory Drum
Line Printer

Magnetic Tape Transporters AMPEX TM4. TM2, TM7. FR300.
IBM 7330. POTTER. From £89.00.

Rack-mounted in double cabinet

PDPS8E 4K Processor complete with

Facit 4001 High Speed Reader (500 cps}
Data Dynamics BRPE 114 Punch {110 cps}
ASR33 Teletype

Compiete in cabinet

A PHONE CALL CAN SAVE YOU

TAPE READERS

Photo-electric Readers for all colour paper iy =
tapes up to 1 in. i-‘.l‘q
1CL Type 2640 (250 cps). Elliott T2/94 {250

cps). Elliott D4/42 {(500-1.000 cps).

‘i
Available with full warranty. i

Prices from £220. v

A BOMB! RING NOW FOR PRICE!

\COMPUTERS 1Ct 1500, 1CL 1900, SYSTEM 4, 4100,
> 803, AMPEX, etc.

COSSOR VISUAL DISPLAY DID400. Con-
sisting of Keyboard & Display 402 stand alone
capability for alphanumeric data entry. Available
from £500. Please phone for details.

WIDE RANGE OF SPARES FOR THE FOLLOWING

HEWLETT PACKARD DIGITAL
RECORDER MODEL 565A

Data Entry. parallel to 11 columns. Print speed 5 lines per
second. PRICE £85.00.

SUBSTANTIAL SAVINGS FROM
LIST PRICE OF THIS DEC
MINI COMPUTER g

PDP8I 8K Processor
Facit High Speed Reader
ASR33 Teletype

£1,950

OSCILLOSCOPE CT 436

Commercial Designation Solarton CD1014.

General Purpose Dual Besm DC-6MHz fiat faced double gun cathode ray tube
operating at 1.6kV. The time base velocity is continuousiy variable between
1em/usec, and 1em/sec

TIME BASE Free cunning of triggered from positive or negative pulses. Sweep
speed )cmiusec 1o 1cmy/sec.

Synchronisation: positive or negative going internat from either channel or
external continuous waves.

Internal 3mm P/P.

External 100mVP/P.

Sensltivity 100mV/cm. maximum on Y2 amplifier 1mV/cm

Size 94”.X 114" X 15”7. Wt 25 1b.

PRICE: £69.50.
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HIGHLY i SPECIAL OFFER
STABILISED § The Sinclair Scientific.
POWER SUPPLIES i Logs, trig ang arithmetic.

YOURS AT A FRACTION All at the touch of a button,

Atlast there's 3 pocket

OF ORIGINAL coST calculator which gives you log
— and trig functions inst,
. ﬁ‘ s Full 12-function machinfntly.
: With  the

functions |

available on the scien- i
tific keyboard. you can ===
handle directly logg.
antilog 1o, sin  and
arcsin, cos and arccos,
tan and arctan. auto-
matic  squaring. auto-
matic  doubling, xY
The_se modular units ;mor‘; linctuding square and
porate overload protection on both INPUT an other roots). plus, of

THEWORLD
FAMOUS 545 10
e D\(-:! wange
L, 30MHz range-
® ! Canbe used 10

‘ @ gperate with

5 tronix OUTPUT. Load regulation of 1% or better. Low | . | .
¥ ‘\’:“:el sefies riprle and fast response time. Input voitage l'acn:n ‘:"33";‘:11?‘;8:;;:.
i i i following types: AL .
Aerm & p\ug-\“ unit 120-130 50 Hz. Available in the following typ Ililt\{lslon ) £ i) {
: for virtually Gyt 8Amp . £1200  12Voit 12Amp . . £22:00 "7.'3?gsnbas¢:d_on them.
0 ication 6 \olt 12 Amp £17-00 12 Volt 20 Amp . . £24-00 4 cigntific notation, 200.
Q'*§ any applicaliof Blolt 16 Amp . £20:-00  30Vot 7Amp . . £1300 e;ade range. Reverse Polish logic
L 12volt AAmp . . £20:00 and 25-hour battery fife.

Send for further information.

/
5 ance on ¢,
o | TS wainbrome o 3 Pt Urrent.
et ith £235 Ower U I eb Meas,,  Rangs 300H:-50q

x 546 complete witl 999 es0.0 7’"V~600v Hz on volts.
Tektion s 2 e Time Base: MA Cyrrop, 0C tng.

Doub} K !
i Diso ava'\\ab\g 46 vith CA Portable Power Supply y&j,‘}fgfﬂ 10004994,

Tio)

TEKTRONIX A + 7 Volts — 0-7 Volts at 1.5 Amps. Solid State Stabilised, four outputs. ”RE’TSORIG/NA{ALMAN”FAC» g
Lug-in digh limit + or — 10 Volt at 1 Amp. Low limit + or — 5.6 Volt at 2 Amp. ACKING .4
TE&TRON\X 535 with CA ncredible Savings. Cost over £25 to produce. £49 50 |
p\ug_'m PRICE - £1 2'50 s

-”a':‘-’., e, I I 3 .j E .f — -k

WANDEL & GOLTERMANN

Distortion Measuring Set VZM- 1 for colour t.v. 625 lines PAL. £750.

Bl = s s o
7-TRACK DIGITAL MAGNETIC pntn"‘t
TAPE STO RAGE DECK Distortion Measuring Set VZM-2 556KHz- 12MHz. £250.

Distortion M=2asuring Set VZM-83 52/304/556KHz comprises a

These machines. originall & g ;
ex-computer. are gmuni»j TEN TURN 3600° ROTATION generator and receiver used mainly to measure transmission distor-
p! . inearity tion on FM radio link systems. £245.

track recording  units,
- %SUUM’S fiecent Manulactuas glgde/ Voltage & Level Meter 10KHz-14MHz TFPM 43 measuring range

ideal for data storage 05 Beckman
¢ 8v-40uv { + 20-86d8B). £339.
pecoisjandiiceiaviticacs 3,33 oS Beckman B Selective Level Oscillator 10KHz-14MHz TFPS 42. £349.
encased in one common 5 eckman 2
o - 500 10 Relcon HEL107-10
nit. Low resistance 1K Reicen HELOT10 |
heads. Frequency | 05 Beckman SAM101 8
response approximately | 2K 025 Beckman 7216 Solartron CT484 OSCIHOSCODB. DC—40 MHZ [
0 Ke/s to 50 Kcf/s. Bit 2K Reliance GPM15 .
R © | General Contols GPA1S)4 3% accuracy. Dual Trace Displays.
density 557 b.p.i. § in.. 5K Relcon 0710
10} in. spoois. 230 V to 5K Col = i
380V. Capstan motor | Sk o R ALEED TIM/E BASE. 100 nanosecs/om—5  § e &
speed 1.500 r.p.m. 48V 15K Colvern CLR2402 secs/cm or continuously variable up p =
DC rewind motors compiete with vacuum assembly. Finished in | 25K 05 Helipot SAJ337 to 12 SBCS/C','_" Sweep expansion x 5. e
brush aluminium and matt biack. Size 27 in. X 26 in. X 8in gg; 3?5 SEE:’:\:: i’glam f\(ci‘;:gﬁif:; IR B rrrr i )
Weight 90 Ibs. Price £89-50. i " ; o LRI (BKE, L
'g B 0% Beckman sa1892 150 Kels, Sensitivity: 200 mviem i@ @
50K o etiance 075 and 1 V/ecm. Ipput Impedance: 1 c‘. N
50K 05 Beckman A M-;hm 40 PLF- L - ‘e ® ¢
> o 100K 01 Beckman A INTERNA CALIBRATOR. Ac [} i -
?‘%w 3 BCA 301 TAPE DECK 100K ) " Colvemn 2501 curacy: + 3%. e N
%\ P N~ MODEL 381 2B " Seckmn 2“902 3 DUAL TRACE Y AMPULIFIER.
: i\ Technical Data. }" wide Magnetic Tape. o Bandwidth: D.C.—24 Mc/s. Rise 49 50
5 & @ Power supplies: Input 208-230v AC 60 THREE TURN 780° ROTATION Time: 14 nanosecs. Sepsitivity: 50 °
e s o " ) ‘ 25Q Beckman Type C £2-25 / | . )
c/s. Single phase Magnetic recording head. 100/100 Beckman Type € £3-00 mV/cm. Input iImpedance: 1 M.ohm 26pF. Measuring Accuracy: +
PRICE £35 read/write and erase. Seven channels each 300 . Beckman .. 9303 £2:25 5%direct. + 3% with calibrator.
head. Speed 30”/sec. forward or reverse, Ko . Fox . PX2/H3 £2:25 WIDE BAND Y AMPLIFIER PLUG ALSO AVAILABLE. Band-
90"/sec. during rewind. The recording density of 333 characters per mKK/Z 05 . Beckman oo Css. £2:25 width: D.C.—-40 Mc/s. Rise Time: 8 panosecs. Sensitivity: 50
inch is maintained. thus giving the nominal read and write rate of %gK/lg:(( g} . g:zm‘::: . ES' g[')ls mV/cm—B0Vicm. Input Impedance: 1 m.ohm 22pF. Measuring
10.000 characters per second. Maximum diameter of 8” tape reel. 50K . ‘D% Beckman ¢S, £1-75 Accuracy: + 5% direct. + 3% with calibrator. P.O.A,

Accommodates 1200ft. of Magnetic Tape. which gives a minimum o iy
of 1.150ft. available for recording. 2F5||!/§5:DI(-E EN TU R';tgg;go Ro;!]-ea-('(;lo"[&so

45K/46K Beckman B 10watts . . £6-50 |
MINITRON O CE I ENER -m
Clamp-on Voitammeter is used for measurements of 4

K.G.M. Type 3015F 7 Segment display snowing

figures 0-9 plus decimal point. Charaster pf AC voitages and currents without breaking circuits. | PROGRAMME BOARDS BY SEALECTRO
9mm height. In 16 DIL case. Specification These boards are basically a multi-pole multi-throw switch device
NEW LOW PRICE £1.25 Measurement ranges:—Current 10-25-100- consisting of a X-Y Matrix with two contact decks in the Z Plape
SN7447N BCD 250-500 Amps Voltage 300. 600 V. running at 90 degrees to each other. Contact is made by either.
Decoder Driver £1-00. Accuracy 4%. Scale length 60mm. Overall shorting or plugging in pins. Ideal for prototype work. etc. Boards
£10-50 dimensions 283X 94 X36mm. Weight 1.51bs. | available in 2 planes. 24 X 50 £29.20 X 11 £15.
Caeriage and packing charge extra on Please note: all instruments offered are second-hand and tested and
all items unless otherwise stated. guaranteed 12 months unless otherwise stated. AD D 1 0% VAT To ALL PR l CE s

ELECTRONIC BROKERS LIVIITED )—/’

OMPTOESPATCH MAILORDER. CALLERS
49-53 Pancras Road, London NW1 2QB. Telephone 01-837 7781 CVRELCOM E MgN—FRI 9A.M.105.30P.M.

WW-—099 FOR FURTHER DETAILS
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JUST OUT—NEW CATALOGUE ON FULL RANGE
OF PEN RECORDERS. SEND READER'S
CARD FOR FREE COPY (WW 117)

NEW HIGH SPEED PEN RECORDERS 3 MODELS AVAILABLE:
SINGLE CHANNEL £180 : THREE CHANNEL £310 : FIVE CHANNEL £42€
Frequency range OC to 100Hz Recording presented in curvilinear coordinates by means of ink ar
paper. Builtan sohd state amplifier {one per channel) provides B calibrated sensitivity steps. Twe
‘marker pens are provided: one of these can be connected to internal time marker oscillator providine
t second pulses. This pen can also be used as @ process marker to mark a desired event on the chart
Second marker pen can be used as Zero’ {reference} line markes or as another event marker. Ful
range of chart speeds is immediately available by means of push button control.
SPECIFICATION. Basic error 4%. Frequency response from DC to 100Hz 2 db. Calibrated sensitivity Wem

MINIATURE PEN RECORDER

Provides permanent record of DC
currents up to tmA. Eminently suitable
tor use where space is limited. Separate
time marker pen provided. Chart width
80mm. Chart length 40ft. Chart speeds:
Slow 20-60-180 mm/hour. Fast 600-
1800-5400 mm/hour. Dimensions 120x
120x285mm. Weight 7.7 Ibs. {3.5 Kg}.

Price complete with accessofies

£39.00

10 CHANNEL EVENT RECORDER
Designed for recording seouences of
up to ten different operations, e.g.
sequence of machine tool operation,
switching sequences. etc. Record is
presented in the form of square 'pulses”
When energised. pen moves by approxi-
mately 4mm. 10 the right of zero line.
Response time 100 milliseconds. Chart
width  110mm. Chart length 50ft.
Inv. capacity 72 hours. Chart speeds
20-60-180-600-1800-5400 mm/hour
Size 160x160x255mm. Weight 9 ibs
Price complete with accessories

£52.

5 % f
L i °

g 3355%

T T

AM-FM GENERATOR Type AF 1065

Permits fast and accurate calibration of
modern radio receivers. Suitable for
calibration and testing in the laboratory.
AM frequency range: from 140 KHz to
46 MHz in 6 ranges expended range
430-530 KHz. FM frequency range:
9.6-12 MHz: B5-110 MHz. Frequency
accuracy: better than 1%. RF output
voltage: adjustable from 0.1 pN t0 0.1V,
Qutput impedance: 75 Ohm constant.
Modulation: AM: FM: AM + FM.
Amplitude modulation: 400 Hz: from 0—
50% adjust. Frequency modulation:
1000 Hz adjust. Deviation from O - +/
— 50 KHz. External modulation: AM:
FM: from 30 Hz to 15 KHz.

£259.00

PORTABLE AC/DC
RECORDING VOLTAMMETER

Fitted with separate zero-marking pen
Accuracy 1.5% DC. 2 5% AC. Measure-
ments ranges — AC and D(: 5-15-150-
250-500mA 1.5-5 Amps 5-15-50-150-
250- 500V. DC only 150mV. Frequency
range 45 to 1000 ¢/s. Chart width
100mm. Chart speeds 20-60-180-600
1800-5400 mm/hour. Weight 22 |bs.
Price complete with accessories

£78.00

RCL BRIDGE Type P 966

For measurement of RCL and capacitor
dissipation factor and inductors figure of
merit Q. Consists of a system of switch-
able bridges. a 1 KHz generator. and a
sensitive tuned detector. Particularly
suitable for testing of smail production
batches and selection of component
parameters.

Measurement ranges:

Resistance: from 0.1 Ohm to 11 MOhm.
Capacitance: from 1 pF to 1100 pF.
Inductance: from 10 pH to 1100 H.
Accuracy: +/— 1%. Dissipation factor
D: from 1.103 10 50. Quality Factor Q:
from 0.02 10 1000. Internal oscillator:

£245.00

002, 0.05. 0). 0.2. 0.5. 1. 2. 5. Width of each recording channel 40mm. Chart speeds'mm/sec: 1, 2, §, 10, 25
§0. 125. 250 Internal calibrating voitage: 40mV. Chant length: 50 meters. Voltage: 220/250. COMPLEMENT 0=
ACCESSORIES AVAILABLE.

Duplison Series 211 Loading Machme
NEW ALL-IN-ONE CASSETTE
LOADING AND WINDING MACHINE

World's first and fastest
integral unit

New tape loading and winding machine.

which combines three items of equipment

into one integral unit. The desk size unitis

designed to wind tape pancakes into stand-

ard C—O0 cassettes. and semi-automatic

operation allows a production rate in excess

of 1,400 tapes every 8 hours, with only one

operator—said to be the fastest of its type

in the world. The loading and winding

machine has all TTL logic controls, with an

auto-regulated tape tension control. and

built-in  vacuum pump and splicer.

Several models are available for pre-

recorded tape, blank tape and a model

compatible for both types of tape. Precision  write for technical
alignment of the splicing operation and  specifications.
tape control is designed to reduce con-

siderably the number of rejects and speed £1 '295
up the entire operation.

OBTAINABLE ONLY FROM ELECTRONIC BROKERS.
SEND READER'S CARD FOR FREE CATALOGUE OF
TEST EQUIPMENT (WW 118)

OUTPU™
POWER
METER

TYPE MU 964

This instrument basically consists of &
transistorized amplifier voitmeter whicy
nieasures the voltage across a specified
frequencies between 10 Hz and 1 MHz. load. It is provided with 40 load

DISTORTIDN METER Type D 566 B

Fully transistorised for measurement of
overall distortion of signals  with

Built-in electronic voltmeter can also be values ranging from 2,50hm to 20KGhrr .
used separately for measuring AC As the loads are purely resistive. ther
voltage. basic noise. gain or attenuation value keeps constant with varying
over a wide frequency range. frequency. A special negative feedbacx
Distortion meter:— joop allows a nearly linear scale to te
Frequency range (in 5 ranges): from 10 obtained. No damages to the instrumert
Hz to 1 MHz. Distortion factor {in 7 result from errors in presetting the load
ranges): from 0.03% to 100. Minimum values or the power ranges.

testing voltage: 300 mV approx. Input Power measuring range
impedance: 100 KOhm: 40 pF approx. (in 4 ranges)
Millivoitmeter: Level measuring range
Voltage range (in 12 ranges): from 1 mV Ref. TmW

to 300 V fs.d. Level range (rel. 10 0.776 Fragquency range fram 20 Hz to S0KHz
V): from™+52 dB to —75 dB. Frequency Accuracy Within 0.5 dB
range from 10 Hz to 2 MHz. Bandwidth Load input resistances 40 Values

{within 3 dB): up to 8 MHz. Accuracy: Resistances accuracy better than 5%
better than 5%. Input impedance: 2 Instrument Calibration RMS

" £319.00 £129.00

from 1mW 10 10 W

from —3 dB to + 40 dB
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FREE NEW CATALOGUE NOW AVAILABLE
SEND READER'S CARD WW 119

THE REVOLUTIONARY
SUPERTESTER 680R

FOUR INTERNATIONAL PATENTS — SENSITIVITY

20,000 Ohms per Voit

10 FIELDS DF MEASUREMENT

ANO 80 RANGES. ACCURACY 1%in D.C. 2%inA.C.

OUTSTANDING FEATURES:

20.000 Ohm per Volt sensitivity @ Fully

screened against external magnetic fields @

Scale width and smali case dimensions (128 x

95 x 32mm) @ Accuracy and stability (1% in

D.C. 2% in AC) of indicated reading @

Simplicity and ease of use and readability @ Full ranges

of accessories ® 1000 times overload @ Printed circuit

board is removable without de-soldering ® More ranges

than any other meter. VOLTS AC.=11 ranges: 2-10-50-250-1000-2500. Voits

and 4-20-100-500 and 2000 Volts. VOLTS D.L.=13 rangas: 100mV-2v-1(-506-200-

500-1000 Voits 200 mV-4V-20-100-400 and 2000 Voits AMP DL — "2 ranges:

50.A-5004A4-5 mA-50 mA-500 mA-50 Amp and 100:A-1 mA-10 mA- 100 ma-1 Amp and 10 Amp.

AMP.AC = 10 ranges: 250,A-2.5 mA-25 mA-250 mA-2.5 Amp and 500:A-5mA- 30 mA-500 mA-5 Amp. f 1 8 5 0
OHMS REACTANCE = 6 ranges: x1-x10-x100-x1600-x0.000 and Low Dhms. DE"ECTOR =1range: from

0 10 10 Megachms. FREOUENCY = 2 ranges: trom 0 te 500 and from Otp 5000 Hz ¥ OUTPUTVOLTAGE =9 with
ranges: 10-50-250-1000-2500 V and 20-100-500-2000 Vohs. DECIBELS = 10 ranges: from -24 to

+70 db. CAPACITY = 6 ranges: from 0 to 50.000 and fram 0 ta 500,000 pF using the mains and from-0to ShOCka’OOf
20. from 0 10 200, from 0 ta 2.000 and from 0 ta 20,000 Micro farad using the incorporated 3 Volts battery. case
Bold figures indicate depress button.

ALL 1. C E. EQUIPMENT POST FREE

FANTASTIC
VALUE

UNIQUE
MULTI- |
METER/

THESE ACCESSORIES CAN BE USEQ IN
CONJUNCTION WITH THE SUPERTESTER
680R. ALSO IN MANY CASES WITH
POPULAR MAKES OF TEST METERS.

Amperclamp 4,

For measuring
a.c.currents
from 250mA to
500 amps.
£11.95

Transistor
Tester

For tran-
sistors and

M diodes
Signal |} %
Impector
Producing
1KHz and
500 KHz
signals for

GallSS circuit testing. £5.95 Tcmperature »

Meter Phase Sequence

For lndlcator TUlndIcale
e

Ccvering the
ramge — 50 to
+200°C £11.95

measurtng
magnetic
field
strengths.
£11.95

OTHER ACCESSORIES AVAILABLE
SHUNTS D.C. 25. 50 and 100 amps. £4.50
each.
CURRENT TRANSFORMERS A.C. 25 and }
100 amps. £7.00 each.

EM.T. PROBE Extends D.C.
25,000v. £5.95.

sequence of
a 3 phase
supply. £5.9!

Electromc Voltmeter

Input resistance
of 11Mohms

shunted by 10pF
for a.c. £18.00

voltage to { N

MULTIMETER WITH FULLY
AUTO CUT-OUT

AMPERTEST
new 090

CLAMP
TYPE
AMMETER

With taut suspension movement and full coverage
of AC end DC curent and voltage ranges. The

MULTI-
METER

With taut band suspension movement
Sensitivity 20.000 ohms per volt on DC
and 4.000 ohms per voit on AC.
Technical Data:

0.06-0.6-6-60-600mA-3 Amps DC
0 3-3-30-300mA-3 Amps AC. 0.6-1.2
3-12-30-60-120-600 DC. 1200 Volts.
3-6-15-60-150-1300-600-900 Volts
AC. 45 to 20.000 Hz

50002 5-50-500kQ resistance. Decibel
‘range 10 to + 12dB. Accuracy (% of
F.5.D}:—DC and resistance measure-
ments +2.6. Price with test leads. and

storage case £8 _oo POST FREE

With unique self-locking meter

system  retains  reading untit

refeased, enabling engineer to

obtain  accurate  resuits  after

testing inaccessible places etc.
Designed fcr use in one hand. measures
without breaking the circuit. It has six
current ranges from 3A to 600A f.s.d
with the firs: division at 100 mA. a 10-to-1
current rraisformer supplied with the
instrument provides ranges from 300mA
to 60A tsd. with the first division at
10mA. Two a.c. voltage ranges of 250V
and 600Vt s d. are provided

£39 .50 POST FREE

inC. leather zase

instrument  incorporates all lacilities needed for
lield and |aboratory measurements. Knife edgs
pointer and 86mm long mirror scale allow the high
inherent  accuracy of the instrument to be
utilized in full. The movements and circuits are
fully  protected by transistorized triggering
circuit.

Scale length: 86mm D.C. current ranges: 5DpA
D5, 1, 5. 1D. 50. 250mA 1. 5 Amps. AC. cusrent
ranges: 0.25. 05, 1. 5 10. 50. 250mA, 1, 5
Amps. D.C. voltage ranges: 100mV. 05. 25
10, 25, 50. 100. 250, 500. 1000V. A.C. voltage
ranges: 0.5. 2.5. 10. 25, 50, 100, 250, 500,
1000V. Transmission level:
Resistance ranges 0.5, 200:
100-3k(); mid-scale reading 20000,

30kQ; mid-scale reading 200000, 1kQ-300kQ
mid-scale  reading 20k, Accuracy. % of
FSD D.C. ranges — 15 AC. ranges — 25

MODEL 300 LOGIC PROBE

A compact =2asy-10-operate l0gic probe.
As a light-emitting diode is used the unit
actuates wih low power. it does not
affect the crcuit under test because of
high input inpedance. Up to as high a

frequency as 12 MHz
! POST FREE £5-50

DC. ranges, 20.0000N. AC. renges,
4DDIJDN for all ranges except 2.5V and 10V,
10000/ for 10V range 2000N for 2.5V range
Batteries required: 2 dry celis 1.5V for autometic
cutout. 1 dry cell 1.5V for resistance range.
Overall dimensions: 210 x 115 x 90mm. in
cartying case, complete with test leads.

POST FREE £1 5.00

SIGNAL
GENERATOR

Taut Simple combined with
audio/LF. Test Uscillator providing AC and DC Voltage ranges.
DC curent ranges and resistance manges. 1kHz and 455kHz
oscillator output makes the instruments suitable for general
twing of racsivers etc.

Scale length: 8Smm. D.C. voMtage ranges: 0.5, 25. 10, 50,
250, 500, 1000Y. AC. voltage ranges: 25, 10, 15. 250. 500.
1000V. D.C. custert ranges: 0.05. 0.5, 5, 50, 500mA.

Sensitivity: 20,0600/, Resistance ranges: 5-10000 mid-scale
reading 5000 800 10k: mid-scale reading 5000. 5000
100kQ:  mid-sale  reading 5kQ  5kQ-1mQ.  mid-scale
reading 50kQ).

Accuracy: 5% of F.3.0. Internal battery: 3V dry ceil.

Osciilator  output:  1kHz  squarewave.  485kHz  sinewave
modulaled by WkHz squarewave signal. Output voltage: 1V
minimum.

Oversll  dimensiors: 160 x 97 x 40mm. in camying case.
complete with test feads

7 -00 POST FREE

ELECTRONIC BROKERS LIMITED J

49-53 Pancras Road, London NW1 2QB. Telephone 01-837 7781
PROMPT DESPATCH MAIL ORDER CALLERS WELCOME MON-FRI 9 A.M. to 5.30 P.M.

WW-—100 FOR FURTHER DETAILS
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SERVICE TRADING CO

VARIABLE VOI.TAGE TRANSFORMERS

T 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260 v. A.C.
BRAND NEW. Ali types.

Carriage extra

S

0-5 KVA (Max. 2} Amp) ... £10-00
1 KVA (Max.5 Zmp) . £14.70
2 KVA (Max.10 Amp) ... £28.10
3 KVA (Max. 15 Amp) £31.25
4 KVA (Max. 20 Amp) ...£72.50
{Max. 37.5 Amp) . £102.50
200W (1 Amp)  ........... £9.00

1 Amp OPEN TYPE
(Panel Mounting) ....... £9.00

L.T. TRANSFORMERS

All prlmanes 220-240 volts.

Type No. Sec. Taps Price Post
1 30,32, 34,36 v. at 5 amps.. £6-90 45p
2 30,40, 50 v. at 5 amps. £915 60p
3 10, 17, 18 v. at 10 amps. £7-20 50p
4 6 12v. at20 amps. .. £8.60 60p
5 17,18, 20 v. at 20 amps. .. £9.15 60p
6 6,12, 20v. at20 amps. ... £8.65 60p
7 12.20.24v. a1 10 amps £675 S0p
8 4,6,24,32v. at 12 amps. f:aso 60p
9 6and12v at 10 amps. 430 40p

Large selection of other types in stock phone for detanls

VOLTAGE CHANGING
TRANSFORMER

M.f. to highest W.D. spec. Auto wound, and tapped 0-130,
160-200-250 at least 2KVA. Can also be used as 230-240V. Input,
115V. out for U.S. A. equipment, or reverse to obtain 240V. from
118V, The ideal transformer for making up solid state constant
voltage unit, by use of taps the following voltages may be
obtained: 30-40-50-70-90 Volts at 10 amps. Weight 40 Ibs..
length 260 mm., height 190 mm., width 230 mm. In original
maker's wooden case, £8:00, carr. £1.

300 VA ISOLATING TRANSFORMER

115/230-230/230 voits. Screened. Primary two separate 0-115
volts for 115 or 230 volts. Secondary two 115 volts at 150 VA
each for 115 or 230 volts output. Can be used in series or paralilel
connections. Fully tropicalised. Length 13.5 cm. Width 11 cm.
Height 13.5 cm. Weight 15 ib °PECIAL OFFER PRICE Onty
£5.00 Carr. 8Op.

240 V A.C. SOLENOID OPERATED
FLUID VALVE

Rated 1 p.s.i. will handle up to 7 p.s.l. Forged
brass body. stainless steel core and spring. § in.
b.s.p. inlet/outlet. Precision made. British mtg.
PRICE: £1:75. Post 25p. Speclal quotation for
quantity. NEW 1n oiiginal packing.

FOOT SWITCH

Suitable for Motors, Drills, etc.. efc.
§ amp. 250 Voit. Price 75p. Post 15p.

STROBE! STROBE! STROBE!

FOUR EASY TO BUILD KITS USING XENON WHITE
LIGHT FLASH TUBES, SOLID STATE TIMING +
TRIGGERING CIRCUITS, PROVISION FOR_EX-
TERNAL TRIGGERING. 230-250v. A.C. OPERATION.

EXPERIMENTERS “ECONOMY" KIT

Adjustabie 1 to 30 Flash per sec. All electronic com-

ponents including Xenon Tube + instructions £6-30.

Post 30p.

INDUSTRIAL KIT

Ideally suitable for schools, laboralories etc. Roller

tin printed circuit. Adjustable 1-80 f.p.s., approx. %

output of Hy-Lyght. Price £14-00. Post 50p.

HY-LITE STROBE Mk IV

Designed for use in large rooms, halls and utilizes a

silica tube, printed circuit. Speed adjustable 1-20 {.p.s.

Light output greater than many (so called 4 Joule)

strobes. Price £14-00. Post 50p.

‘SUPER' HY-LIGHT KIT

Approx. 4 times the light output ol our well proven

Hy-Lyght strobe.

Variable speed from 1-13 flash per sec.

Reactor control circuit producing an

light. ONLY £22.00. Post 75p

ATTRACTIVE, ROBUST, FULLY VENTILATED

METAL CASE for the Super Hy-Lyght Kit including

reflector. £8 00. Post 60p

FOR HY-LYGHT STROBE incl.

Post 25p.
ARAKAKRRAAARAKRAARR AR AR AR A AR A&

COLOUR WHEEL PROJECTOR

Complete with oil filled
colour wheel. 100 watt lamp.
200/240vV AC. Features ex-
tremely  efficient  optical
system. £18-50. Post 50p.

i1 R.P.M. MOTOR and

COLOUR WHEEL

200/240 volt A.C. 1 rp.m.  motor.

Post 40p. {(Motor not available separately.)

gOINCH COILOUR WHEEL ONLY. Price £4.50. Post
D
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intense white

reflector, £575.

and wheel £5.60.
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SIEMENS PLESSEY, etc.
MINIATURE RELAYS
1 2

RELAYS

4
46 6M 60p* 700 6-12 1c/oHD 50p*®

58 5-9  6cjo  80p 700 20-30 80p
150 4-9  2cjo  10p® 2500 36-45 6 M 60p*®
185 8-12 6M 60p® 2400 30-48 4clo  60p
308 9-14 d4cfo  T5p° 260D 31-43 2cloHD 60p*
700 16-24 4M2B  60p° 5800 24-26 2cfo  60p
700 16-24 4clo  80p* 9000  40-70 2 c/o 80p*

15k 85-110 60p

(1) Coil ohms; (2) Working d.c. volts: (3) Con!acts. (4)
Price HD=Heavy Duty. All Post Pald. (*including Base)
6 VOLT D.C. 1 make con 35p. Post 5p.

9VOLT D.C. RELAY

3 c/o 5 amp contacts. 70 ohm coil 75p. Post 5p.

12 VOLT D.C. RELAY

3 ¢/o 5 amp contacts 120 ohm coil 75p. Post 5p.

24 VOLT D.C. 3 c/o 600 ohm coil 75p. Post 5p.
2 HD ¢/o 700 ohm coil 75p. Post 5p.

100 VOLT A.C.

2 c/o sealed type. octal base £1-00. Post 10p.

24 VOLT A.C.

Mfg. by ITT. 2 h.d. /0 contacts. 55p. Post 5p.

240 VOLT A.C. RELAY ITT
240V. A.C. heavy duty c/o contacts. Octal plug in base
Price 75p. Post 5p.

DIAMOND H, Heavy Duty R !
230/240V A.C. 2 c/o contacts 25 amp RES at 250v A.C
Price £2-00. Post 10p

HEAVY DUTY SEALED RELAY

110 Volt 2 c/o 20 amp contacts. £1-25. Post 10p.

220/240 VOLT AC RELAY

3 c/o 5 amp cont. Sealed. incl 11-pin base. £1.25. Post 10p

CLARE-ELLIOT Type RP 7641 G8
Miniature reldy. 675 ohm coil. 24 volt b 70p
Post Paid

ITT LOW PROFILE

RELAY 500 ohm coil. 12-24 volts
D.C.. 4 c/o. Price 85p. Post 5p each

DRY REED RELAYS

M.f.g. by ERG 12 volt D.C. encapsulated. B
Single c/o 65p. Post Paid. Two ¢/o 85p. Post Paid.

STC 280 ohm coil 6/12V D.C. 3 make contacts metal shrouded
60p. Post Pald. Large range of other types available.

AUTO FADE
COLOURBLEND MODULE

Will control up to 750W. of lighting. Automatic
fade-up, tade-down at a manually pre-selected
timing, which may be varied between 1 second to
1 minute. Based on 10 amp. triac for maximum
reliability. Ready built with switch and Time
Control, on 43" X 5" glass P.C. board. Three
modules or more can be sequenced to obtain
tantastic colour blending effects. Price £12:50.
:otstlsc;p. Per _module. (Send S.A.E. for further
etails.

VENNER TIME SWITCH
TYPE MSQP

200/250 Volt 2-ON/2-OFF every 24 hours at any
manually pre-set time. 20 amp contacts. Fitted
die-cast case. Tested and in good condition
£4-75 Post 25p.

A.C. MAINS TIMER UNIT e
Based on an electric clock. with 26 amp. ‘*mé
singie-pole switch. which can be preset for _'Y_

any period up to 12 hrs. ahead to switch w4

on for any length of time. from 10 mins. 10 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
60 mm. Price £2.00. Post 20p. (Tota! inc. VAT & Post £2:42)

UNISELECTOR SWITCHES —NEW
4 BANK 25 WAY FULL WIPER 25 ohm coil,24/. D.C
operation £6-90. Post 30p. s
6 BANK 25 WAY FULL WIPER 25 ohm
coil, 24 v. D.C. £7.90. Post 30p.

8 BANK 25 WAY FULL WIPER

24 v. D.C. operation £9-50. Post 40p.

MINIATURE UNISELECTOR SWITCH

2 Bank, 12 position. 24 voit D.C.
operation. full wiper with ancillary
contacts. NEW Price £2.50 Post 20p.
As above but with 5 Bank. 12 position.
Price £3.50 Post 20p.

VERY SPECIAL OFFER Fo0
Miniature Roller Micro Switch. 5 amp
c/o contacts. Mfg. BONNELLA. NEW. Price
10 for £1.50. Post 10p. (Min order 10.) ‘

As above without roller. 20 for £2.00. Post 10p. (Min nrder 20.)

‘HONEYWELL' PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH
ASSEMBLY
Each bank comprises ot a change-over
rated at 10 amps 240 volt A.C. Black
knob 1 in. dia. Fixing hole { in. Prices:
1-bank 30p, 2-bank 40p, 3-bank 50p.
(lllustrated) inc. P. & P, Special quotes

for quantities.

24 VOLT DC SOLENOIDS

UNIT containing: 1 heavy duty solenoid approx 25 tb. pull
at 1in. travel. 2 solenoias of approx. 1ib. pull 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 60p. ABSOLUTE
BARGAIN.

ALL MAIL ORDERS, ALSO CALLERS AT:

CHISWICK,
LONDON, W4 5BB. Phone: 01-995 1560
Closed Saturdays.

57 BRIDGMAN ROAD,

NENNEENNEENEEENLY

*************************

BIG BLACK LIGHT

400 Watt.  Mercury  vapour
Extremely compact and powerful
Innumerable industriai  applications also ideal for
stage. display. discos etc. P.F. ballast is essential
with these bulbs. Price of matched baltast and bulb
£16.00. Post £1. Spare buib £7-00. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES
4ft. 4v watt. Price £550. Post 30p. 2ft. 20 watt £4-25.
Post 25p. (For use in stan bi-pin fittings.) MINI 12in.
8 watt £1-60. Post 15p. 9in. 6 watt £1-30. Post 15p. Com-
plete ballast unit and holders tor elther 9" or 12" tube.
£4-70, Post 25p. (9in. x 12in. measures approx.)
"'*************************

ultra violet lamp
source of u.v
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PROGRAMME TIMERS

230{240 VoIt A.C. 15 RPM Motors.
ach cam operates a cfo micro
switch. ldeal for lighting effects,
animated displays etc. Ex equip-

ment tested.
4 cam model ...... £2:50 post 30p.
6 cam model £3-25 post 30p.
12 cam model . ..... £4:00 post 35p.

£3.25 post 30p

BLOWER UNIT

200-240 Volt A.C. BLOWER UNIT
Precision German built. Dynamically
balanced, quiet, continuousiy rated,
reversible motor. Consumption 60mA.
Slze 120mm. dia. x 60mm. deep.

Price £3-00. Post 30p.

Mfg. Airflow Developments Ltd.. Heavy Duty. ¢
continuousty rated, smooth running. 230/240v

A.C. motor. Size: 16 X 14 cm. (case only),
OAL 15 cm. Aperture 6 X 8 cm. £6.50.
Post 50p

construction,  vitreous
heavy duty

New  ceramic
ename! embedded winding,
brush assembly. continucusly rated.

25 WATT 10/25/100/250/300/500/1k ohm £1:15 Post 10p
50 WA 1/6/10/25, '50/100/250/500/1-5k ohm
£1-60. P

100 WATT 1/5[10/25/50[100[250/500[1kll 5/2-5k{3-5k/5k ohm
£2:35. Post 15p

Black SnlverSknrted knob calibrated in Nos, 1-9. 11
in. dia brass bush. ldeal for above Rheostats, 22p ea.

A.C. MOTOR M.fg. AEI

Smooth  running, powerful, con-
tinuously rated. reversible motor.
230/250V. A.C., 50 cycle 1/50th H.P.,
025 amp. 900 r.p.m. £3-50. Post 30p.

6 cam model 3 RPM
LED’S

High Visibility

Panel Mountmg

25 inch mounting, -16 inch lens. Typical parameters 2 voit
20 m.a. ali types. Supplied complete with snap in mountings
and data. Red 4 for £1-00, Green 3 for £1:00, Yeilow 3 for £1:00.
Post 5p. (Min. order £1 00.)

GENERAL ELECTRIC POWER-
GLAS TRIACS

10 amp. Glass passivated plastic Triac, Latest device from
U.S.A. Long term rellabitity. Type SC 146D 10 amp. 400PIV

£1:00. Post 5p. Type SC 146€ 10 amp. 500PIV. £1-30. Post 5p.

(Inclusive of data and application sheet) suitable Diac 18p.

All prices
are subject to

10% VAT.
(10p in the L}

To alt orders add 10°% VAT to total
value of goods including carriage/
packaging.

LED READOUTS

7 series I/h DP 3" high characters. 14-pin D.C.L
Availabte in red or green. £1-65. post 10p: 4 for
£6.00 post paid.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

230/240V SYNCHRONOUS GEARED MOTOR
Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.

2 RPH, 3 RPH, 6 RPH, 12 RPH. ]
Price 90p. Post 10p.

CONSTANT SPEED, PRECISION MADE,
6 VOLT D.C. GOVERNED MOTOR

2,750 r.p.m. Length 23 inch. dia
% inch. shaft & inch. No Toad 40mA
\deal for portable recorders etc
£1.50. Post 15p

METERS NEW! 21in. FLUSH ROUND
available as D.C. Amps 1,5, 10, 15, 20 or A.C. Amps
1, 5, 10, 15, 20, Both types £2:00, Post 15p.
VOLTMETER 0-300V. A.C. £2:00. Post 15p.

f 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 simple
" instructions. £2-75. Post 25p

INSULATION TESTERS (NEW)
Test 10 I.LE.E. Spec. Rugged metal con-
struction, suitable for bench or field
work, constant speed clutch. Size L. 8in.,
W. 4 in., H. 6 in.. weight 6 |b.

500 VOLTS, 500 megohms £28-00. Post
60p. 1,000 VOLTS, 1,000 megohms
£34-00, Post 60p.

PERSONAL CALLERS' ONLY

9 LITTLE NEWPORT STREET.
LONDON, WC2H 7JJ.
Tel.: 01-437 0576
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<> CHINAGLIA

INTRODUCE THE

DOLOMITI

A 20kQ/kV, a.c. and d.c. multimeter

WITH ALL THE FEATURES YOU
WILL NEED, INCLUDING

*AUTOMATIC OVERLOAD PROTECTION
*SCALE MIRROR & FINE POINTER
*C.E.l. CLASS 1 MOVEMENT
*SINGLE KNOB SWITCHING

*EXTENDED 92mm SCALE

IILL THIS £27 '50

AND MUCH MORE FOR ONLY INC. VAT

U K l-'I'D 19 Mulberry Walk, London
N « SW36DZ Tel: 01-352 1897

WW109 FOR FURTHER DETAILS

Principles and Calculations for

Radio Mechanics Part 1
R. A. Bravery and A. P. Gilbert STAY ON THE BUTTON!

When you want a quick answer to the who, what and

Part.o'f the R?dlo, Telewsnon and Elt?ctl‘onlcs where of the radio and electrical business, this is the book
Serv:cmg Senes, this volume deals with the to have around. it's the essential reference work for the
i s q busy retailer. Contents include lists of manufacturers,
SUb‘I.eCt matter .fOI' Part 1 of the Clty and Guilds suppliers, concessionaires and wholesalers — all entered
Radio Mechanics Course 222. alphabetically with addresses and telephone numbers.
. And there's a guide to proprietary names, a legal section,
1974 152 Pp., ilustrated 0408001194 £1.50 2 technical section and maps showing uhf service areas

and vhf field strengths. This 1974 edition is completely
updated. Orcer yours now on the coupon below

nupid servn:ing 0' TrunSiS'or ELECTRICALAND ELECTRONIC TRADER

YEARBOOK 1974

Equipment  2nd Edition fmmmmm e eme e —————

1 T
g o IPC Electrical - Electrenic Press Limited. General
Gordon J- ng 1 Saies Department. Room 11, 32 Stamford Street

. . oA London SE1 9LU
This completely revised second edition takes Ploasesendme coriesaol the Electiical and
] ic T) 1974 ) enc
account of recent developments such as iy e s ol | CC'05€ cheaue/p.0

per copy inclusive). Cheques made payable to
IPC Business Press Ltd

Name

Addrese

capacitor-diodes, f.e.t.s and integrated circuits.
1973 180pp., illustrated 040800116 X £1.90

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 304 pp., illustrated 0408705222 £6.00
Obtainable through any bookseller or from

The Butterworth Group

Borough Green, Sevenoaks, !
Kent TNI5 8PH. Tel. Borough Green 2247. ‘

Company registered in England Regustered address
Dorset House. Stamford Street, SE19LU
Registered number : 677128

ALL ORDERS UNDER £15.00 MUST BE PRE PAID

A T L L T L L e

\-------
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R A LFE 10 CHAPEL ST. LONDON NW1. TEIE.;F;;E;E lﬁ?lﬁléﬂ
] ] Phone 01-723 8753

SIGNAL GENERATORS

MARCONI TF80ID/IS. 10-480 mHz P.O.A.
MARCONI TF801B/2S. (0-480 mHz £225.
MARCONI TFI44H [0kHz—72 mHz P.O.A.
MARCONI TFI370 RC Oscillator 10kHz-10mHz. Sine/Square.
ROHDE & SCHWARZ SMAF (illustrated) AM/FM 4-300 mHz.
ROHDE & SCHWARZ SMLR [5-30mHz power generator. P.O.A.
RACAL/AIRMEC 201A. 30kHz-30mHz. As new. P.O.A.

ADVANCE SG2| VHF Square-wave generator 9kHz-100mHz. £25.

NEW IMPROVED

NO BATTERIES
NO WIRES

Latest style Telephone Amplifier is com- per
pletely automatic with detached plug-in £22-95 par
speaker. Placing the receiver on to the | Safety &

cradle activates a switch forimmediate " )
operation. Many people can listen at a Telecor_n. Standards._ Supplied with 3-
time. Increase efficiency in office, shop. | core wire. Just plug into power socket.
workshop. Perfect for‘conference ' calls: | Ready for use. Crystal-clearcommunica-
leaves the user'shands free tomake notes. | tion from room to room. Operates overa
consult files. No long waiting, savestime 2-mile range. On/Off switch, Vol. control.

with long-distance calls, useful for the .
hard of hearing. Fully transistorised. Or/ Useful as office intercom. baby alarm.

Off switch. volume control. Direct tape | invalids. No G.P.O. licence reqd. Ful
recording model at £11.95. P. & P. 48p | priceref.ifreturnedin 10days. 12 months’
C.W.0. 10-day price refund guarantee. | service guarantee. P. & P. 60p.

WEST LONDON DIRECT SUPPLIES (W/W)
169 Kensington High Street, London W.8

OSCILLOSCOPES

TEKTRONIX 555 (Late model) with two ‘L’ plug-
ins and ‘21A’ and ‘22A’ plug-ins.

TEKTRONIX 545A with CA unit. DC-30mHz.
Price only £295-00.

DYNAMCO D7100 with [Y2 and 1X2 plug-ins. DC-30mHz. £249-50.
ITT METRIX miniature portable scope. DC-10mHz. Brand new. £50.
NB: Due to the fragile nature of CRTs we regret that these oscillo-
scopes cannot be despatched by post. Collection only or delivery
could be arranged.

STEREO IC DECODER

HIGH PERFORMANCE PHASE LOCKED LOOP
(as In “W.W.’ July '72)

MOTOROLA MC1310P EX STOCK DELIVERY
SPECIFICATION
Separation : 40dB 50Hz-15kHz.
1/P level: 560mV rms O/P level: 486mV ims per channel.
Input impedance : 50kL2. Power requirements: 8-16V at 16mA
Will drlve up to 75mA stereo ‘on’ jlamp or LED.

MISCELLANEOUS TEST EQUIPMENT

MARICONI TF1245 Q-METER with 1246 & 1247 oscillators.
Excellent.
MARCONI! TFI400S double pulse generator with TM6600/S

Distortion : 0-3%

f FIBREGLASS PCB ONLY WHY PAY
secondary pulse unit. £105. :“T COMERISES
el = Roiler tinned), Resistors. I.C., Capacitors, MORE?
dMA,R,CONl TF791D deviation meter. 4-1024mHz. 0-100kHz Preset Potm. & Comprehensive Inpstrucﬁons £3-98 post free.
eviation.
. . LIGHT EMITTING DIODE RED 29
MARCON! TFI342 low-capacitance bridge 0-002pf-1,111pf. Suitable as stereo ‘on’ indicator for above GREEN :9:

Resistance |1-1000M.ohm. £85.

ROHDE & SCHWARZ USVD calibrated receiver 280-4, 600mHz.
ROHDE & SCHWARZ A.F. Wave Analyser type FTA 0-20kHz
plus log/lin AF meter incorporated. Excellent condition. NOTE

ROHDE & SCHWARZ URY milli-voitmeter BN10913 (late type) As the supplier of the ﬂrs: MC1310P decoder kit, of which we have sold literally thousands,
ImV-10V. With ‘T’ type insertion unit, free probe and attenuator B e T '

heads. {kHz-1,600mHz. £175.

COSSOR 1453 True RMS miili-voltmeter. Excellent. £75.
ORION ELECTRONICS CORP. type ME30 milli-voltmeter.
ImV-300mHz. £65.

ADVANCE PG54 Pulse generator. AS NEW.

MC1310P only £3-15 plus p.p. 6p

V.A.T.
Please add V.A.T. at 10% to all prices

FI-COMP ELECTRONICS
BURTON ROAD, EGGINTON, DERBY, DE6 6GY

WW-—101 FOR FURTHER DETAILS

UNIT AUDIO

Built to professional

SOLARTRON EMI006 production-line resistance tolerance
check-set. 0-15Mohm digital read-out.

AIRMEC TYPE 210 modulation meter. Excellent condition.
WAYNE KERR B52] LCR Bridge. Excellent condition. £55.

MUFFIN INSTRUMENT
FANS
Dimensions 4:5 x 45 x 15 ins.

AVO VALVE TESTERS
Brief-case type 160. Full working
condition throughout. £865.

standards for the dis-
criminating listener

Very quiet running, precision fan
specially designed for cooling
electronic equipment, amplifiers
etc, For 110V. AC operation—
{practise is to run from split
primary of mains transformer or
use suitable mains dropper). CC
only || Warttes. List price over £10

FROM
£74.95 + VAT

AERIAL CHANGE/OVER RELAYS
of current manufacture designed espec-
ially for mobile equipments, coil voltage
12v.,frequency up to 250 MHz at 50 watts.
Small size only, 2 in. X § in. Offered

brand new, boned. Price £1:50, inc. P.&P. * Amplifier comprises over 200 high quality components

each. Our price, in brand new
condition, is £3-50.

POLARAD Model SAB4WA
SPECTRUM ANALYSER

I0MHz-63GHz. I.LF. Markers. Spec-
trum calibrator. Log/Lin scale.
NB. This is not the instrument
with the expensive TWT to
replace. Supplied in full working,
excellent condition. Guarantee.

STODDART R.F.l. RECEIVERS
NM20B  150kHz-25mHz  (in
bands). 1uV Sensitivity. Battery
portable.

NM22A. Mains powered. 150 kHz-
32mHz. Sens. luVv.

NM30A. Mains powered. 20mHz-
400mHz. Sens. IpV.

DIGITAL FREQUENCY
METER type °‘FT300’—reads as
frequency meter up to 99.99KHz
in three ranges or as tachometer,
99,990 RPM. Solid-state instrument.
Clear read-out. Size only 8in. by
Sin. by 2%in. Weight 44 tbs. BCD
outputs. Operating voltage |10/240
V. AC. Made by famous manufac-
turer. These units are brand new
in original makers cartons. Our
price: £55.

HEWLETT-PACKARD RF
POWER METER

Type 432A. Power range IuWw-
iOmW in 7 ranges. Frequency
range 10mHz-10GHz. Automatic
zeroing. With 478A co-ax mounts
and carrying case: In excellent
condition.

HEWLETT PACKARD/
BOONTON TYPE 8900B
Peak-power calibrator. Measures
true peak power +.6 db absoluce.
Frequency range 50-2000Mhz. RF
power range 200mW peak, full-

assembled on a fibreglass P.C.B.

* Advanced design provides excellent standard of reproduction
combined with unrivalled reliability.

* Choice of MP60 single play deck or autochanger.
OTHER AUDIO PRODUCTS ALSO AVAILABLE
For further details contact:
THAMES ELECTRONICS 11-83 Westdale Rd. London SE18 3BQ 01-317 8885

WW—102 FOR FURTHER DETAILS

Thermistors
F.J. Hyde. DS¢, MSc, BSc
""Provides a very comprehensive account of the properties and

applications of both negative and positive temperature coefficient
types of thermistors. An extremely useful reference work on this

:.c'ole’;\ RF Impedance 350 ohms. essential circuit component — thoroughly recommended as

essential reading for all control engineers.’

500 MHz FREQUENCY DIVIDER
TCD 500. Sensitivity 10mV (1-300MHz),
50mV (300-500MHz). The TCDS00 is
designed to extend theorangfo%f existing
frequency counter by 10 or times to

a maximum of 500MHz. Completely self- I?'IE::eElYRE'Rwith tuning unic type
contained, no external standards re- RMT. Frequency range 4.2GHz-
quired. The TCD500 is suitable for any 7 65éHz AM/iZM I§| w'orkin
type frequency counter over 5MHz. . - : 8
Solid-state, small size. Brand new.

Instrument and Control Engineering.

0592 02807 0 208 pages illustrated 1971 £3.20
Available from leading booksellers or

The Butterworth Group
88 Kingsway London WC2B 6AB

Showrooms and Trade Counter 45 Beli Yard London WC2

POLARAD MICROWAVE

condition. Price £75.

PLEASE ADD 109, V.AT. TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH. THANK YOU.




7 ;

EWF 500 \

7: 2 .:ﬁ ,4/'\ //,: M\ \4/{ "\l ! k\
Ui \\ @* W7 /A \\Y% @
i AT / st \

Do you know anyone who
may need EEIBA's help?

The help provided by EEIBA takes many forms. Last
year more than 800 people who are, or had been,
employed in the electrical and electronics industries
received urgently needed money totalling £94,000.

It provided new homes in the EEIBA flats in
Birmingham, an automatic invalid chair at the Lady
Nelson Home, a new sewing machine for a disabled
woman, a cooker for an elderly pensioner—and a
brand new minicar as a prize for those contributing
more funds for the continuation of EEIBA’s work.

More important than any of these items was the
friendship and reassurance given to people in need by
the Association's voluntary workers all over the country.

This active and growing benevolent association
helps people who are in need through iliness, disability,
accident or general hard times. Many employers

already know about EEIBA and support it generously.
But we need the support of many thousands of
employees who can give small regular contributions.

If you would like to receive more details about
EEIBA, or if you know of any employee or former
employee whom you feel should be helped by the
Association, please write stra ght away to Tom Killick,

the Director and Secretary.

The Electrical and Electronics
Industries Benevolent Association
8 Station Parade, Balham High Road

London SW12 9BH.
Telephone: 01-673 0131.

WW—108 FOR FURTHER DETAILS
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APPOINTMENTS VACANT

PHONE : Allan Petters on 01-261 8508 or 01-928 4597. available.

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Advertisements accepted up to 12
noon Wednesday, July 3lst for the
August issue subject to space being

TECHNICAL SUPPORT STAFF

Central Electrioity Research Laboratories
Kelvin Avenue, Leatherhead, Surrey KT22 7SE

The Central Instrumentation Group invite applications for
appointments as either Scientific Assistant, Senior Scientific
Assistant or Laboratory Technician, according to age, experience and
qualifications.

The Group is responsible for supplying the instrumentation needs of
the Laboratories and two types of vacancy exist.

Post 1 The successful candidate will join a group involved in using
small computers and digital apparatus to collect and analyse data
from experiments. Candidates should preferably have some experience
of hardware and software interaction, but the work is predominantly
that of software development. A good knowledge of a computer
language is essential and experience with a mini computer assembler
language would be especially useful.

Post 2 The successful candidate will be involved in the testing,
calibration and maintenance of a diverse and challenging range of
novel and conventional instruments. Work on the design and
construction of special instruments and systems will also be required.
The emphasis is on electronics equipment, and occasional work
outside the Laboratories is involved. Candidates should have good
experience with commercial and scientific instruments and
equipment, possess a good basic knowledge of electronics, and be
capable of working on their own initiative.

SENIOR SCIENTIFIC ASSISTANTS should possess an appropriate
qualification up to but not above HNC or HND standard. Those with
lesser or no formal qualifications, but with relevant experience, who
are at least 26 years of age, will also be considered. The salary will be
within the range £1890-£3040 p.a.

LABORATORY TECHNICIANS must be at least 25 years of age,
have served a recognised craft apprenticeship and have obtained ONC
or an equivalent qualification. The salary will be within the range
£1890-£3040 p.a.

SCIENTIFIC ASSISTANTS should have 5 ‘O’ levels at age 16 and
2 ‘A’ levels at age 18 in appropriate science subjects. This post may
be more suited to an ‘A’ level person. Day release for further study to
HNC level will be given. The salary will be within the range £969 to
£1581 p.a.

In addition, a Threshold Supplement is payable for all posts.

Write to the Personnel Officer for application forms or telephone
Leatherhead 74488 Ext. 363, quoting reference CERL/53/74.

2] CENTRAL ELECTRICITY
GENERATING BOARD
HEADQUARTERS
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Taking our torpedo from Portsmouth
through a Scottish loch
totheopensea
needn't be such a trial

e~

Not, that is, for experienced Trials AR
Engineers. Marconi Space and - e, 2D

Defence Systems in Portsmouth are
building up a trials team, at the
Applied Electronics Laboratories, to
work on the assembly, testand
commissioning of the new
NASR 7511 lightweight
torpedo. The following

grades of staff are required,
some to remain in
Portsmouth, others to

spend 509, of their time
off-site, on trials in

Scotland and at sea.

2 Senior Trials

Engineers

to supervise preparation
work, assembly and test.

. The areas of operation to be covered are
Trials Engineer assembly and test to prepared schedules,

g g utilising the latest automated test equipment
whomustbe qualifiedtoHNC or Forcesequivaient. employing digital techniques, through to the

H HPa designed-proving stage in forward areas
Trials Technicians including on-the-spot troubleshooting and

aged 30-32 years, qualified to ONC standard or refurbishment.

Forces equivalent. This is an excellent opportunity to join a
company where the policy is progression—
and that includes your career. Salaries will
be realistic and there are many generous
company benefits. Assistance with reloca-
tion expenses will be given, where
appropriate, to this part of the South Coast
that has so much to offer in terms of
recreation and amenities.

Please apply for an application form to
W. Lamin, Marconi Space & Defence
Systems Limited, The Applied Electronics
Laboratory, The Airport, Portsmouth
PO3 5PH. Tel: Portsmouth 64966.

Marconi
Space & Defence
Syslems (Portsmouth)

A GEC-Marconi Electronics Company 3927
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ELECTRONICS ENGINEER/SUPERVISOR

Join an expanding team in Walthamstow. As part of an International Leisure Group we
manufacture and distribute thousands of best-selling pre-recorded tapes and records each

week on labels which are household names.

Attractive career opportunities are offered to someone educated to ONC standard with around
5 years' electronics experience, who can undertake testing work and trouble-shooting.

If necessary we will give you full supervisory training which will enable you to ensure the
smooth functioning of our team in the Tape-Product department. The actual duties include the
electronic servicing and commissioning of Musicassette equipment and development work

on manufacturing equipment.

You will initially be based at our manufacturing complex in Walthamstow and you will be
transferred at a later date to a new building at Chadwell Heath, near liford.

A good salary is offered, together with benefits which include annual bonus, long holidays.
(this years’ arrangements honoured) and products at discount.

For an early interview phone or write to:

Alan Burnett,
Personnel Officer,
Phonodisc Ltd,
Walthamstow Avenue,
London, E.4.

01-527 2256.

(3875]

Television
Engineers

Thames Television have vacancies for Engineers at
both their Teddington Studios in Middlesex and at their
Euston Studios in London.

The successful applicants will assist with specific
duties in our engineering complex. involving the main-
tenance and operation of video-tape. teleciné. master
control and central apparatus room equipment.

Applicants, aged between 20 and 30, should have
general engineering experience. a basic knowledge of
electronics and be educated to ONC level or equivalent.
Initiative and a keen interest in television engineering are
essential personal characteristics.

The salary for these positions will be in the range of
£2,100 per annum to £3,150 per annum. depending
upon experience. Other benefits include an excellent
pension scheme, good restaurant facilities and an active
sports and social club.

Written applications should be addressed to: The Staff
Relations Officer. Thames Television Limited. Teddington
Lock. Teddington, Middlesex.

THAMES

TELEVISION ENGINEER

required to join a small but enthusiastic team
operating a

TELEVISION UNIT
FOR HORSERACING

If you have an HNC, City and Guilds, or equivalent
qualification and have experience in operating and
maintaining outside broadcast television equipment
and VTRs together with a willingness to travel and to
work in a demanding field, then this Company offers
you:—

| the opportunity to join an organisation that is
forward looking and is planning to develop and
expand in the field of television and electronics;

2 a job that is located in varied surroundings on
British racecourses;

3 a basic salary of between £2,700-£2,900 plus

expenses when on location.

If you are interested, please write or telephone for a

Company form to:—

Mr. F. T. Dixon, Racecourse Technical Services Ltd.,
88 Bushey Road, London, S.W.20

Tel: 01-947 3333
13905
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Now at an advanced stage of planning,
Britain's finest radio station to serve well
over two million people in the Greater
Merseyside area are now recruiting the
following staff:

Engineers/Technicians/
Operators

with broadcast experience for installation,
maintenance and operation of superbly
equipped, fully stereophonic studios and OB
units. Willing to take a very active
programme interest.

Production Manager

A technical and creative genius to take charge
of an ultra-modern purpose built production
studio and provide a commercials production
service for local and national advertisers.

At all levels we shall be looking for a high
degree of flair, flexibility and the ability to
join an ambitious and enthusiastic team.
Application forms (which will be dealt with
in strict confidence) from:—

Radio City (Sound of Merseyside) Ltd.
P.O.Box 194, Liverpool L69 1LD

13874
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Lots of good jobs

aren't advertised. So how
can you know about them?

Even if you scour the Sits Vac columns you
won't find all the good jobs to fit your qualifications.
Because the best jobs aren’t always advertised.

‘More and more companies are using the
Electronics Appointments Register to find qualified
men and women.

Join one of our Registers and soon you could
be on a short list for a better job. Qur confidential
service costs you nothing.

Send in the coupon—we'll mail you by return.

AR

Please send me details of how to enrolon one ol vour
Appointment Registers:

Graduate Appointments Register

Name

Address

WWI10

Age limits 20-45.
Post to G.A.R. 76 Dean Street London W1, 01-734 65336

3796

adl

RADIO

OPERATORS

JOIN THE

POST OFFICE

FROM AGE 19

A job in the Post Office
Maritime Service is the key to an
interesting career, whether you
have recently qualified and are
looking for a shore-based job, or are
seagoing and wish to swallow the
anchor. A progressive future in the
Post Office could be yours if you
hold a General Certificate in
Radiocommunications, issued by
the Ministry of Posts and
Telecommunications, or an
equivalent certificate issued by a
Commonwealth Administration or
the Irish Republic.

Starting pay atage 19 is
£1,567 ayear, including contributions
to a compulsory pension scheme,
with an additional allowance
averaging £300 for shift duties. After
two years’ satisfactory service your
pay becomes £2,054, rising to a
maximum of £2,622 at age 25 years
If you are over |19 years of age your
salary is dependent upon age
at entry.

There are opportunities for
further promotion to positions with
a basic salary of £3,475 and prospects
for advancement into Senior
Management

For further information, write
to the Inspector of Wireless
Telegraphy (L525), MRSD/ET17
Room 643, Armour House,

St. Martin’s-le-Grand, London
ECIATAR

IPost Office

Telecommunications

APPOINTMENTS
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Telecommunications
Technical Officers

(men and women)

Join NATS and share in the varied and
interesting telecommunications work
associated with Air Traffic Control and
Air Navigation.

The National Air Traffic Services of the
Civil Aviation Authority has vacancies
in its Telecommunications Division for
Telecommunications Technical
Officers Grade IlI.

Qualifications and
Experience

You should be at least 21 years of age
and have obtained either the Ordinary
National Certificate in Engineering with
a pass in Electrical Engineering A (or
the equivalent electronics paper), or
City and Guilds Telecommunications
Technicians Course No 270 Part |
Certificate and passes in Course No 271
Part Il (T3) Mathematics ‘B’
Telecommunications Principles ‘B’ and
Radio and Line Transmission ‘B." In
addition you should have had skilled
working experience in radio, radar or
another branch of electronics.

Once appointed, you would supervise
or personally carry out the work of
installing, calibrating, and maintaining
some of the worlds most advanced

Nanonal Air Traffic Services

radio and radar, air navigational and
landing aids, and computer and data
processing equipment at Civil Airports
and Air Traffic Control Centres.

The work is challenging and requires
the ability to keep abreast of the most
up to date electronic technigues.

At present the majority of posts are
located in the South East of England.

Salary c. £1745 atage 21 toc. £2365
at age 28 or over, scale maximum
c.£2587. Posts in the London area
receive an additional allowance and
some posts attract shift duty payments.

There areexcellent promotion prospects
and opportunity and assistance may be
given to study for higher qualifications.

Write to the address below for an
application form, which should be
completed and returned by 17th
August 1974,

Mr E P Savage C. Eng., MIEE
Personnel Branch (P2}, Room 518,
Civil Aviation Authority, Aviation
House, 129 Kingsway, London
WC2B 6NN

3897

INSTALLATIONS
MANAGER

Sound Developments Ltd., require an Instalia-
tions Manager to work from their office in
London. The work involves the planning and
installation of many types of sound equipment,
and the maintenance of existing installations
undertaken by the company. The right person
will be required to supervise the electrical staff
and the electronic maintenance engineers and
the arrangements for the purchase and delivery
of the components required for the instailations.
Some quotation work is involved.
The applicant should have a background of
engineering knowledge, a university degree in
electronic engineering is desirable. Experience
with most aspects of sound equipment, including
public address, recording and broadcasting, s
essential and some knowledge of theatre lighting
installations and digital techniques would be use-
ful. The successful applicant is required to start
as soon as possible. The ability to drive is
essential, some travel within the UK may be
involved. Salary negotiable from £2,400 p.a. with
expenses paid where applicable.
Please apply in writing or telephone
Alan Brill Esq., Sound Developments Ltd., Unit 11
Spencer Court, 7 , Chalcot Road, London N.W.1
01.586 4488.

{3882

“Technicians

TELEVISION AND

For the Educational

expanding college television service

Duties include the operation and maintenance of television studio and mobile
equipment and other audio-visual aids. The work is interesting and varied
with excellent opportunities for training advancement

to £1,488 or £1,998
according to age, qualifications and experience

Salary up

Further details and application form from Vice Principal, Guildford
College of Technology, Guildford, Surrey. Tel: Guildford 73201, 13917

ELECTRONICS TECHNICIANS

Television Unit
Technology. To join, at both senior and junior levels, an existing team in this

at Guildford County College of

{including qualification allowances)

UNIVERSITY OF BATH
SCHOOL OF ENGINEERING

ASSISTANT
EXPERIMENTAL
OFFICER

An Assistant Experimental Officer is
required to join the School of
Engineering Instrumentation Service.

The applicant should have an HNC
or Degree in electrical or electronic
engineering with an interest in data
collection and processing involving
up-to-date  digital and analogue
techniques.

The post is tenable for a period of 2
years and results from a Science
Research Council grant relating to
computer-aided design.

Salary in the range £1,848 to £2,163
p.a.

Application forms, obtainable from
The Registrar(S), University of Bath,
BATH BA2 7AY, quoting reference
74/113, should be returned as soon
as possible.

[3893

ROYAL COLLEGE Of ART

Applications are invited for a part-time
appointment (two or three days per
week) as

TECHNICIAN

in the
DEPARTMENT OF ENYIRONMENTAL
MEDIA

Applicants should have expert knowledge
within at least two of the following areas
and the capacity to make both technical
and creative contributions to the
Department.

Audio Workshop

Research in Light and Colour

(inciuding Lasers and holography)

Eiectronics Systems Research

Plastics, Resins and Glass

Fitm and Video
Please write in the first instance giving
full details to Mr H. W. Denyer, Royal

College of Art, Kensington Gore, London
SW7 2EU. [3909
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ELECTRONICS
TEST ENGINEERS
are made,

not born

Pye Telecommunications are always interested in
talking to qualified Production Test Engineers
but we are well aware that there is no substitute
for hard practical experience. So the people we
need to fill these posts must, abave all, have

good solid experience of fault-finding and

testing on electronic equipment — preferably

Wireless World, July 1974
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Elcc!'ronics
upto £5000

Many jobs which would suit you down to
the ground — either in the U.K. or overseas —
are never advertised. Yet it will cost you
nothing whatever to give yourself the
opportunity to be considered for them.

Join the Lansdowne Appointments Register
— used by hundreds of employers to select
electronics engineers. You have nothing to
lose, everything to gain - and it's all
conducted in strict confidence. So post the
coupon - find out exactly how you can
make use of a service which is all the more
valuable for being free !

WA
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To: Stuart Tait, Lansdowne Appoint-
ments Register, Design House., The
Mall, London W5 5LS. Tel: 01-579 6585
(anytime - 24 hour answering service).

Please send me further details.

NBME oo communications equipment. If you’ve also got
REANCHE) = technical qualifications, we’d be delighted.
R erccnccmmcmamemeosaseamemaasaaamam0s Y ou would be checking VHF and UHF

radio-telephone equipment to very exacting
specifications before delivery to our customers.
We are the world’s largest exporter of
radio-telephone equipment and have achieved
this position, and our reputation, by the quality
of our products. The ever increasing need for our
equipment means that we are constantly
expanding, so promotion prospects are excellent.
These are real career opportunities.

Write, or telephone, now, for an application form
to Mrs. A. E. Darkin.

@ Pye Telecommunications Ltd
) Cambridge Works. Elizabeth Way,
Cambridge, CB4 1DW.

Tel: Cambridge 58985

AlansdoWne
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THE UNIVERSITY OF LEEDS
DEPARTMENT OF PHYSIOLOGY
CARDIOVASCULAR UNIT

Applications are invited for the post of EX-
PERIMENTAL OFFICER in Electronics. A degree
is required. Responsibilities inciude PDP12 and
PDP8 computers, electronic equipment in threz
physiological laboratories and three hospital
catheter |aboratories. and the supervision of
four electronics technicians. Salary scale £1.563-
£2.187. Preliminary enquiries may be msde to
the Director of the Cardiovascular Unit. Depart-
'gn_f{“ of Physiology, The University, Leeds LS2

A nembe of ihe Pre of Cambmdipe Group

o 13869

Forms of application and further particulars trom
the Registrar, The niversity. Leeds T
(please quote 43/12/Cl). Closing date 20 July

1974,
(3876)
Department of
e s RADIO OFFICERS
ONLY one A’ level {(Maths or
Physics)? . q
Looking for a degree-type course Do you have PMG |, PMG Il, MPT 2 years operating experience!
and employment with caréer Possession of one of these qualifies you for consideration for a Radio Officer post
prospects? with composite signals organisation.
Would you prefer an electrical and On satisfactory completion of a 7-month specialist training course, successful appli-
electronic course with a strong cants are paid on a scale rising to £3,096 pa; commencing salary according to age—25
practical element? years and over £2245 pa. During training salary also by age, 25 years and over £1,724
HND ELECTRICAL | pa with free accommodation.
The future holds good opportunities for established status, service overseas and
& ELECTRONIC promotion. _
ENG'NEER'NG Training courses commence at intervals throughout the year. Earliest possible appli-
cation advised.
3-year Sandwich Course—Industrial Applications only from British-born UK residents up to 35 years of age (40 years if
Training arranged. exceptionally well qualified) will be considered.
Student residence available. Full details from:
Apply_to HEeac_i of ID_epar’\tJmen_t sz' Recruitment Officer,
Electrical Engineering. Norwich City Government Communications Headquarters,
mmy College. Ipswich Road, Norwich. Room A/1105, Priors Road, Oakley,
NR2 2LJ. Cheltenham, Glos GL52 5A)
. 5 Telephone Cheltenham 21491 Ext 2270
==l Norwich City College 13891 192
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has a vacancy in Engineering Publicity Section. The post
requires an ability to write clearly and attractively on
technical subjects for other engineers and more
especially for members of the general public. Experience
in the design and layout of printed material is important.

Duties include writing leaflets and booklets, mainly
about broadcast reception, and drafting reports and
letters. Some exhibition work may also be included.

Applicants must have a good basic understanding of
radio theory, television technology, and audio reproduc-
tion, allied to a natural flair for public relations.

Minimum qualifications—HNC Electronics or equivalent.
Salary depending upon experience and qualifications in
the range £3,243 to £3,555 rising to £4,023.

Requests for application form to The Engineering Re-
cruitment Officer, BBC, Broadcasting House, London
W1A 1AA, quoting reference number 74.E.2180/WW
and enclosing addressed foolscap envelope. Closing
date for return of completed applications forms, 14 days
after publication.

(38386

B]BJC]
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EAST AFRICAN
POSTS AND TELECOMMUNICATIONS

ASSISTANT ENGINEERS

required for the following duties in Kenya and Tanzania.

A. Surveys for single and multichannel VHF, UHF and microwave
routes; radio path calculations; installation and commissioning of VHF,
UHF and microwave equipment; preparation of plans estimates and
indents for transmission and radio projects.

B. Maintenance of single and multichannel single and multi hop VHF
and UHF radio systems and associated aerials, feeders and power plant
(excluding prime mover plant); knowledge of tropospheric scatter and
microwave equipment an advantage.

C. Installation acceptance and commissioning of microwave radio systems
and associated aerials and power plant.

Candidates (over 25) must have an Intermediate City and Guilds
Certificate.

SALARY in the range £2,350 to £3,210 p.a. which includes an allowance,
normally tax free, of £890 to £1,330 p.a. Terminal gratuity 25%.

For a married man with two children paying tax at the standard rate the
total emoluments described above, including gratuity, approximate to a
gross (i.e. before tax) UK return of £3,950 to £4,950 and for a single
man about £3,800 to £4,750 p.a.

Other benefits include low income tax, subsidised accommodation.
education allowances and holiday visit passages, free family passages,
appointment grant £100 or £200 and car loan £600, normally payable,
2 or 3-year tour.

The post described is partly financed by Britain's
programme of aid to the developing countries
administered by the Overseas Development Administra-
tion of the Foreign and Commonwealth Office.

For further particulars you should apply, giving brief details of
experience to:

M Division, 4 Millbank, London SW1P 3]D, quoting reference number
M2K/730669/WF. (38
99

GOVERNMENT COMMUNICATIONS
HEADQUARTERS

RADIO
TECHNICIANS

Applications are invited for posts in the London area
and elsewhere in the UK.

Applicants must be at least 19, have had two years
practical workshop experience, and hold

EITHER

C & G Telecomms Technicians Intermediate Certifi-
cate or equivalent technical qualifications

OR

GCE “O” level in English Language, Maths and
Physics.

Salary scale is from £1,500 at age 19 to £2,309 plus
London Weighting allowances as appropriate. Posts
are unestablished, but opportunities exist for estab-
lishment.

Apply to:
Recruitment Officer, G.C.H.Q.,
Block 2, Government Buildings,

Eastcote Road, RUISLIP,

Middx. HA4 8BS.
(3915

INTERNATIONAL COMPANY

requires

ELECTRONICS
FIELD SERVICE ENGINEER

to instal and maintain analogue and
digital computers supplying a service to
the colour printing industry.

Applicants must have sound electronic
knowledge, fault finding experience and
mechanical aptitude.

Successful applicant will receive training
in U.K. on completion of which he will
be expected to take up residence in
Northern Italy although travel in Western
Europe can be anticipated.

Good salary and overseas allowances.

Box W.W. 3902
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Making a career in Electronics
is a fine time to think about Graphic Art

Mention Crosfield Electronics to anyone in the graphic Test Eng | neers

arts or printing industry and you're liable to hear some " ) )

pretty interesting stories. Like the one about our electronic Practical electronic engineers with experience on systems
scanners in colour reproduction, our industrial cameras/ testing and finite equipment will be interested in these
enlargers, our computers, electro mechanical systems, and ~ Positions. A minimum of HNC electrical engineering and a
the fact that our Magnascan was the first digital enlarging practical interest in constantly changing technology is
colour scanner to be marketed in the world. essential. Knowledge of analogue and digital techniques

And that's just a beginnirg. Belells,

These positions would suit engineers between 22 and 35

If you'd like to join the electronic leaders in the graphic years old with at least 3to 5 years industrial experience.

arts and printing field, are interested in the potential of
perhaps living and working abroad, see if one of these 2~
positions fits your ambitions. TeChn|C|anS

Successful technicians with ONC or equivalent

I nsta I I atlon/ qualifications will get atremendous amount of experience
a - at the bench testing electronic sub assemblies, and
SerV|Ce Eng ineers repairing, modifying and testing relevant design

specifications. Excellent opportunities for College or
University graduates, or young technicians with some
industrial experience behind them.

For experienced electronic engineers capable of applying
their experience to a wide range of industrial applications,
there are quite a few interesting positions open.

Salaries will be according to qualifications and experience,

There's the chance to travel abroad extensively providing '
and we offer excellent company benefits.

acomplete installation and back-up service for complex

colour scanner/separators in trade houses. Young men If you are interested in any of these positions
at least 22 years old with experience in computers, phone or write to: J. Phillips, Crosfield
radar/fixed/variable pulse techniques will also be Electronics Ltd., 766 Holloway Road, London, N.19.

considered. Tel:01-2727766.

CROSFIELD & & 8
IS £ ECTRONICS & &0 &b
I L IMITED 1967 1972 1973

WALTHAM FOREST

WALTHAM FOREST COLLEGE Radio, T_V_ or EIQCtronics
AUDIO VISUAL AIDS

'ECH“ICIA“ \ K & g ) ) and have some knowledge or practical

experience in any of these fields
Grade V—Salary Scale £1,926 to

£2.235 plus London Allowance £105
and threshold agreement to be re-

LONDON BOROUGH OF ‘ Are You Interested In

then the Metropolitan Police may have

sponsible for servicing, maintenance a job for you as a Radio Technician
and operation of audio visual aids

equipment including video tape re- we offer

cords, closed circyit television, Pfo- Good pay

ectors, photographic and film making

equipment. He will be required to Excellent prospects

prepare material and service equip- Secure employment

ment in each of the College annexes. )
Candidates should hold the City & 4 weeks holiday
Guilds Radio and Television Servicing Day release
Certificate and have appropriate ex-
perience plus current driving licence,
Ability to instruct in operation of
equipment would be an advantage.

Housing  accommodation and mort-
gage facilities available in approved
cases. Application forms from the
Personnel Officer, Town Hall, Forest
Road, London E17 4JF. Tel. 527

5544 Ext. 207. Quote ref. Q.995.
13896

Phone our Engineer Mr. H. G. Fielding on 01-653 6681, during office

hours, to arrange an informal interview, or write to Metropolitan Police,
Telecommunications Dept., Room 1627, New Scotland Yard,

Victoria Street, London SW1H 0BG. 3804
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ELEGTRONICS
TEGHNIGIAN
GRADE T1-3

required to join a team
providing a Resources
service to the College.

ENGINEERING INSPECTORS
(TELECOMS)

required by the CROWN AGENTS for their Offices in Croydon and Walsall. The duties
comprise the inspection and testing of materials plant and equipment at manufacturers’
works prior to shipment overseas.

Candidates should have served a recognised enéineering apprenticeship or had an
equivalent period of practical training and preferably hold H.N.C. or equivalent. Preference
will be given to candidates with experience of manufacturing processes and inspectior/
quality assurance procedures.

CROYDON

Experience in Radio Systems (VHF, UHF or SHF) and with some experience of either Trans-
mission Systems, Common Control Exchange Equipment or Strowger Exchange Equipment.
(Reference: M 1S/OFFICE/EP//1{CRO)/WF).

WALSALL

Experience in Exchange Equipment {Common Control or Strowger) and with some experience
of either Transmission Systems or Radio Systems. (Reference: M1S/OFFICE/EP/A/ 1/(WAL)/WF).
Commencing salaries in the range £2,000 to £2,554 in a scale rising to £2,888. Salary
scale currently under review. Five weeks’ annual holiday. Non-contributory pension scheme.
Applicants must be prepared to travel in the UK and to undertake short visits and excep-
tionally tours of up to two years’ duration overseas.

The person we are seeking
will have knowledge and
skills in some of the
following servicing fields:
VIDEO (CCTV), AUDIO,
COMPUTERS, REEL and
CASSETTE RECORDERS.
A proven capacity for
fault finding on electronic
equipment will count more
than formal qualifications.

The job provides varied
and interesting  work,
pleasant working condi-
tions and opportunities for
overtime. Day release for
further study is available,

For further particulars you should apply, giving brief details of experience to: CROWN AGENTS,
M Division, 4 Millbank, London SW1P 3JD, quoting appropriate reference number.

Is887 and there are promotion
prospects for the right
person.

Salary scale up to £1,644
per annum, according to

AUDIO-VISUAL ENGINEERS

age, qualifications and
The Heathrow Hotel features Europe’s most sophisticated conference complex. experience.
complementing the hotel’s fine restaurants, bars and first-class accom- .
modation. Application forms from the:

The finest audio-visual facilities are available to clients using our conference
facilities and due to increased business the following vacancies are now
available:

SENIOR AUDIO-VISUAL ENGINEER
£2,800-£3,200

To operate and maintain a wide range of CCTV and colour studio equipment

College Administrative Officer,
THURROCK

TECHNICAL COLLEGE,
WOODVIEVW, GRAYS, ESSEX,

to whom they should be returned
as soon as possible. .

[3914

including broadcast cameras and one-inch helical scan VTRs. Applicants should
be between 25-35, have several years' experience of studio work in broad-
casting or education and possess relevant technical qualifications.

AUDIO-VISUAL ENGINEER £1,800-£2.400

To operate and maintain a wide range of audio-visual equipment including
CCTV.

Applicants should preferably be between 20-25, have several years’ experience
of CCTV maintenance and possess relevant technical qualifications.

Excellent company benefits include 17 days’ holiday, non-contributory pension
scheme and free life insurance. ’

SERVICE
ENGINEERS

Please apply with relevant details to The Personnel Department, The Accounting Machines ... £1,700+ p.a.
Heathrow Hotel, Bath Road, Heathrow, Hounslow, Middlesex or tele- Calculator £2,000+ p.a.
phone 01-897 2419 for application form. Computers £2,500+ p.a.
Dictating £1,800+ p.a.
Photocopiers £1,700+ p.a.
Typewriters £1,800+ p.a.

COMPANY VEHICLE/ALLOWANCE
Eric Stack — 637 0781
(3912 ATA SELECTION 13892

A Lex Hotel
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' AVIONICS IN EDINBURGH

Ferranti Ltd. require people to join design
teams involved in the development and
application of electronic and avionic systems.
As members of groups closely identified with
advanced areas of technology. successful
candidates will work on genuinely absorbing
projects with colleagues already acknowledged
as experts in their field.

DEVELOPMENT ENGINEERS

(Ref. A) Preferably with avionics experience
-ample opportunity to contribute to the
development of advanced electronic systems.
Salary up to £3,500.

TEST ENGINEERS

(Ref. B) With Services or industrial
experience in electronic systems and
sub-assembly testing. Salary £1,800-£3,000
according to qualifications and experience.

PLANNING ENGINEERS

(Ref.C) With experience of light engineering
to plan manufacture of parts and systems
assemblies Salary £1,800-£3,000 according
to qualifications and experience.

| DRAUGHTSMEN

(Ref. E) With general D.0. experience,
preferably in light mechanical engineering and /or
electronics. Salary £1,800-£3,000 according to
qualifications and experience.

Working with Ferranti in Edinburgh offers
unique opportunities in terms of professional and
environmental satisfaction. And tc make moving
here easier, the Company will assist with
relocation expenses. A contributory Pension
and Life Assurance scheme is in operation.

Candidates should apply in writing, quoting
appropriate reference and giving details of
qualifications and experience to:

Staff Appointments Officer, Ferranti Limited,
Ferry Road, Edinburgh, EH5 2XS

ASGOTECHNIC LTD.

require

ELECTRONIC
TECHNICIANS

For their MARINE SERVICE DIVISION
Vacancies are available at most major
ports throughout the United Kingdom and
Eire. The positions are of responsibility
and involve the engineer in the Service,
Repair and Installation of Marine Naviga-
tional and Control equipment. Practical
ability and experience are the prime
requisites and applications are invited
from such suitably qualified engineers.

A basic commencing salary of £2,250 plus
profit participation (which should bring the
first year's earnings up to a minimum of
£3,000) and full expenses will apply. A
Cortina car, contributory pension scheme,
free life insurance and group membership
of B.U.P.A. are also inciuded.

Applications to—

Mr. Ashurst or Mr. Gorman,
Asgotechnic Ltd,

Freepost, Macclestield,
Cheshire SK10 2YF.

Telephone: (0625) 32363 or

Telex: 667636 Asgomacc DD A

[3901
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TRAINEE, SCHOOL LEAVER i :

required to assist in the maintenance and L 2

repair of undergraduate teaching labora- o NN

tory equipment in the department of (tboj 0 0 O 6 G joo

Psychology, University off Surrey.

Excellent opportunity for gaining ex- ]

perience of operating and maintaining @ 010 @

audio-visual aids equipment.

Day Release. Salary according to age. L 13871
to be responsible for construction, the Northampton College of Technology

maintenance and repair of undergraduate Department of Engineering

teaching laboratory equipment in the

department of Psychology. This involves

a wide range of bench skills, with par- LE CTURER l

ticular emphasis on basic electronics.

Assistance will also be given on post- o o

graduate research, and attendance at To teach Telecommunication Technician course students, and have

laboratory classes may be required. specialist knowledge in Telephony. Applicants should possess appropriate
Some experience of operating audio- qualifications and have suitable industrial experience. Applicants will be

visual aids equipment an advantage. expected to commence duties on 1st September, 1974 or as soon as

Applicants should hold City & Guilds or possible thereafter. Salary Scale £1,800-£2,874, according to experience and

O.N.C. Electronic Engineering, and have qualifications.

;o?;golr);?;;c;us experience of working in Forms of application and further particulars may be obtained from the Chief
Salary up to £1,920 per annum Administrative Officer, Northampton College of Technology, St. George's
Application fo;'ms may be obtained Avenue, Northampton NN2 6JB, telephone 34285, to whom completed applica-

from the Staff Officer, University of tions should be returned as soon as possible.

Surrey, Guildford GU2 5XH, or Tel (3879

Guildford 71281, Ext. 452. {3919 |
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TEKTRONIX UK LTD <

ELECTRONIC SERVICE ENGINEERS

We have vacancies for Service Engineers who are
seeking interesting and varied work servicing

oscilloscopes and measuring instruments.

Applicants should have a good basic knowledge of
electronics and preferably ONC or RTEB con-
sidered. Would appeal to engineers who have
experience in servicing of electronic equipment or

the television servicing industry.

Holiday arrangements honoured, competitive salary
plus profit share scheme, day release negotiable,
sick pay, non-contributory life assurance and

pension scheme after qualifying period.

Write or phone
! Mr. R. A. Jonas
TEKTRONIX UK LTD

Coldharbour Lane

Tel: Harpenden 63141

3870
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ELECTRONIC
VACANCIES

Engineers

Draughtsmen @ Designers
Service and Test Engineers
Technicians @ Technical Authors
Sales Engineers

£1,600-£5,000 pa

Permanent or Contract

Phone MICHAEL NORTH
01-388 0918
MALLATECHNICAL
STAFF LIMITED

334 Euston Rd., London NW1 ZfBG
95

ELEGTRONIG DEVELOPMENT

[NEIN[[HS Radio Frequency

Multitone—world leaders in specialised radiocommunications
systems—are looking for senior and junior development
engineers to be responsible for the design and development of
radio frequency equipments

We are interested in meeting engineers who have experience in
the design of radio receivers and transmitters, and who now
want to use that experience to extend their career opportunities

A background of one or two years in these activities is
required for the junior posts and at least four years for the
more senior positions

A degree, HNC, etc.. is required. and for the senior posts the
ability to manage complete projects is a decided advantage

Please apply. giving relevant career details to date. to

Personnel Manager,

Multitone Electric Co.Ltd. ’

10-28 Underwood Street, London N1 7JT. Tel: 01-253 7611.

(3888

ELECTROSONIC LIMITED
S.E. LONDON

PROJECT ENGINEER
SALARY £2,500/£3,000 p.a.

Electrosonic Limited, a leading company
in the rapidly expanding fields of light-
ing control, audio and audio-visual
systems, require an Audio Project
Engineer for design installation and
commissioning of professional sound
systems.

Applicants aged 25+ should have
systems design experience, initiative
and a capacity for hard work.
Excellent working environment, pen-
sion scheme, good prospects and
interesting opportunities.

Apply:

ELECTROSONIC LIMITED
815 Woolwich Road,
Charlton, London SE7 SLT.
Telephone: 01-855 1101. [3922

KINGSTON POLYTECHNIC

CCTV
Technician

required for educational closed-circuit
TV. Sound basic knowledge and com-
petance in the maintenance and
repair of TV equipment including
cameras and video recorders. Keen in-
terest in the development of TV
facilities within the Polytechnic and
ability to co-operate with academic
staff essential. Desirable qualifications:
HNC in electronics or equivalent
C & G Cert. Previous experience in
educational TV and advantage. Salary
range T3/4 £1,521-£2,031.
Application forms from Assistant
Registrar, Kingston Polytechnic, Pen-
rhyn Road, Kingston upon Thames KT1
2EE. 01-549 1366.

[3872
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TV staff

REQUIRED IN SOUTH AFRICA

STAKE YOUR CLAIM TO A PLACE IN OUR SUN

D-day for the South African Broadcasting Corporation’s television service 1S
approaching fast and we need the following staff urgently !

TEST/
COMMISSIONING
ENGINEERS

Are you in an ever
deepening rut?

Why not join a progressive
Company engaged in the pro-
“duction of sophisticated equipment
for use in the Graphic Arts
Industry? This is interesting work
in the field of Digital Electro/Optical
Phototypesetting. Advanced

digital display technology is used

Television Studio and Transmitter Engineers

at all levels — Johannesburg and also other centres

Programme and Operational staff

with several years’ experience — Johannesburg

: g . SCENERY DESIGNERS TV NEWS EDITORS
in conjunction with Digital Com- SCENERY IMPROVERS RIGGER/DRIVERS
puting Techniques. Test and Com- GRAPHIC ARTISTS CUTSIDE BROADCAST
missioning Engineers of all grades NEWS CAMERAMEN PLANNERS

are required for our rapidly expand- FILM COLOUR GRADERS CAMERAMEN

FILM LABORATORY TECHNICIANS VISION MIXERS
MAKE-UP ARTISTS SOUND OPERATORS

REQUIREMENTS: x Experienced males or unmarried females
* Fluency in English % Under 40 years of age

ing production programme. We
offer good salaries, excellent
terms and conditions of employ-
ment, but most of all an exciting
working environment.

WE OFFER: x Contract or permanent appointments * Good starting salaries
* Excellent Pension or Provident Fund « Life Assurance and
Medical Aid Scheme % Generous leave benefits x Excellent
opportunities for advancement x Transportation to South Africa
* Assistance with transporting of personal belongings
* Settling Allowance

Ring 01-205 0123 —ask for
Maurice Alberts. He will tell you
more.

These are excellent career opportunities. Interested ? Then write immediately,
giving full details. Don’t forget to mention the type of post applied for. The
most promising candidates will be required to attend an interview in the U.K. or
Europe during August/September, 1974. Therefore, please provide a telephone
number. Applications should be airmailed to the address below, to reach us not
later than July 31, 1974.

The Director: Personnel, S.A.B.C., P.O. Box 8606, JOHANNESBURG
2000, Republic of South Africa.

S ABG

LINOTYPE-PAULLTD.
Kingsbury Works,
Kingsbury Road,
London NW9 8UT.

1971 1974 3923

UNIVERSITY OF

NEWCASTLE UPON TYNE TIMEX CORPORATION

Department of Photography
and Teaching Aids Laboratory . . )
q .. . Research & Development Laboratory engaged in Design & Development of special
Film and Television Section purpose instrumentation & control systems has the following vacancies in

Applications are invited for the post of ELECTRONIC SECTION

COLOUR
CCTV ENGINEER ENGINEER

—H.N.C. or equivalent familiar with design & development of low frequency linear
which will become vacant in September. & digital circuitry. Opportunity to work on interesting projects from inception to
The duties are to provide and maintain an completion, excellent salary & prospeocts.

off-air recording/transcription and play-
back system in colour, partly mobile, and

to supervise a loan facility of a mono- DRAUGHTSMAN

chrome camera and recorder. . . L . R L
—Fully experienced in P.C. layouts circuit diagrams, chassis work. This is a

Salary at a point on the scale £1,494-£2,718 H ias b o
(from October 1974 the scale is £],683- unique position within the Laboratory and offers considerable scope for personal

. ? N mnitiative.
£2,931) according to age, qualifications
and experience. Membership of F.S.S.U. Apply in the first instance giving brief details of experience to date plus present
required. salary to:
Applications, as soon as possible, with full .
details of age, education, job experience, ?Iefsom(‘:eolr (Lf:lac“e‘;;‘
names of two referees, and availability for RIT;xGardZns ’
interview should be sent to C. ]. Duncan, ’
Director, Department of Photography & gma;elmladnd‘l;r::mg BRI
Teaching Aids Laboratory, The University, Tel: 01_590 3611 )

Newcastle upon Tyne NEI 7RU, frem
whom further details may be obtained.
@ [3925

[3873

’
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TECHNICIANS AND ENGINEERS BERKSHIRE
COLLEGE OF EDUCATION
FOR ST. ALBANS AND LUTON Educational Technology Department

QUALIFIED OR NOT! SENIOR

OPPORTUNITIES for challenging work on testing and

calibrating valve and solid-state electronic measuring equip- TH.EV'S“]“ TECH“'CIA“
ments embracing all frequencies up to u.h.f. in Production, Senior Television Technician for a Closed Cir-
Service and Calibration departments. R e o e o ke

responsibility for the operational
a three Vidicon camera television studio, a light-

APPLICATIONS are invited from people of all ages with weight mobile unit, Sony, Ampex helical scan
experience or formal training in electronics and from Ex- Hon e R Srsite s sl R

éion systen&. The Studio is attached to a Rest;urce
1 S entre and in addition to the services of an
Services technicians. assistant technician the facilities of the Centre

are available.

HIGHLY COMPETITI.VE SALA.RIES, negotiable and Salary Scale Technician Grade VI £2,235.
backed by valuable fringe benefits. Overtime normally (ol Qe o7n] polig)

il bl _ Application forms, together with further par-
availapile. ticulars, available from the Senior Administrative
T N ereglb il el it e e

" b ands e, Earley, im
. N EXPENSES available in IHY to be returned within 10 dyay:. cacin
most instances. i3833

CONDITIONS excellent; free life assurance, pension
schemes, canteen, social club.

374 hour, 5-day, working week.
WRITE or phone for application forms quoting reference

WW HI-FI AUDIO ENGINEERS. We require experi-
enced Junjor and Seniors and will pay top rates

to get them, Tell us about your abilities. 01-437 46([)79.
1

MARCONI INSTRUMENTS LTD,

Longacres, St. Albans, Herts NSTALLATION ENGINEERS and Test Engineers
Tel: St. Albans 59292 Sl e e
Luton Airport, Luton, Beds tems. An excellent opportunity for applicants with
Tel: Luton 33866 Hetivanice Siaring salary “according. to. wbilhy. "The
A GEC-Marconi Electronics Company T s P e ot s A D e Bt

tor, Electrosonic Ltd., 815 Woolwich Road, Charlton,
S.E.7. Telephone 01-855 1101. [3921

TECHNICAL ASSISTANT required to work for
a period of six months (full or part-time) with
the COMMUNICATIONS STUDIES GROUP at
University College London, to build new telecom-
munications equipment for wuse in laboratory
experiments, The Communications Studies Group
is an interdisciplinary group of engineers, psycholo-
gists, operational researchers and survey researchers
working on the assessment of new telecommunica-
tions systems, particularly video (e.g. videophone)
/ and audio for groups of users, Electrical engineering
or similar technical background would be required

and the work would involve designing, building and

° ° o_o
testing various telecommunications terminals. Salary
|n our ace |n rl |S GS about £1,860 per annum (part-time rate negotiable)
N depending on age and experience. Applications
giving full details of qualifications and experience
to Dr, Ederyn Williams, Communications Studies

Group, 172 Tottenham Court Road, London WIP
0BS. [3910

TECHNICAL WRITER (ex RAF Radar) available
for work on electronic and radar subjects on
freelance basis. Write Box No. WW 13903,

OUNG ELECTRONICS TECHNICIAN required
C 1 t' for the construction, testing and servicing of

Om mun'ca '0nS electronic equipment at our works in N.W.1. Very
varied work. Qualifications: ONC or C&G or ex-
apprentice or similar desirable. Excellent oppor-
tunity for right person with a small expanding
company. Please write for an application form to:
Young Electronics Ltd., 54 Lawford Road, Lor[lglg{xé

We need a Senior Technician for the Communications Section of the Engineering NW35 2LN.
Department and based at Headquarters.
Y P : ) d ; .q ,P9tters Ba.r. g q . OUNG Medical electronic technician required for
ou will be involved in assisting the Radio Planning Engineer in all aspects of planning, a vision research unit. Previous knowledge and
designing and commissioning of micro-wave radio links, etc., conducting field trials experience in workshop and electronics and a genuine
d surve ork interest in_scientific research are essential. Day release
an ¥ WOrKk., ) for pursuing studies available. Please contact Mr,
You should preferably possess an HNC or equivalent qualification but consideration will Kneller, Physiology Dept., St. Thomas’ Hospital
be given to all applicants. A working knowled f micro- hni fi Medical School, Lambeth Palace Road, LONDON
8t PP - A working knowledage ol micro-wave techmques, trequency SE! 7EH. Tel: 01-928 9292 Ex. 2241 or 2247.  [3916

division multiplex, UHF, VHF and control systems would be essential.

A current driving licence is necessary and you must be prepared to travel throughout AATICLES FOR SALE

East Anglia and the Home Counties and to climb towers and structures as the necessity AARVAK ELECTRONICS, 3-channel sound-light
arises. converters, from £18. Strobes, £25, Rainbow
Salary will be within the range £2203-£2571 per annum. 3{,’9"6‘?“" £132.—12A Bruce Grove, N17 6RA. Ol-ii(z)g
Please write or telephone for an application form to Mr. H. A. Lloyd, RENELL TAPE DECK Mk. 6, brushed
Personnel Officer, Eastern Gas, Star House, Potters Bar, Herts. Telephone aluminium, with cabinet and 3 quar}t{r track
P 1151. Bogen heads for transistor circuit, e.g. J. R. Stuart
RSN design, £65.00. Tel: 01-223 1986 (Battersea,
London). (3894

BUILD IT in a DEWBOX quality plastic cabinet

EASTERN AS 2 in. x 24 in. x any length. D.E.W. Ltd. (W.),
Ringwood Rd., Fernwood, Dorset. 5.A.E. for leaﬂ[glté

Write now—Right now.

K 3877/
Classifieds continued on p. 101
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Classifieds continued from p. 100
Articles for Sale continued

OLOUR, UHF and TV SPARES. Colour and

UHF lists available on request. New Philips G6
single standard convergence panels complete, incl.
16 controls, coils, P.B. switches, leads, etc. and
circuit data £3.75, or with yoke £5.00, P/P 30p. New
Colour Scan Coils, Mullard or Plessey plus con-
vergence yoke and bluec lateral, £10.00, P/P 40.
Mullard AT1025/05 Convergence Yoke, £2.50, P/P
25p. Mullard or Plessey Blue Laterals, £1.25, P/P
10p. BRC 3000 type Scan Coils, £4.00, P/P 40p.
Delay Lines DL20, £3.50, DLIE, 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 25p. EHT Colour Tripler ITT TH25/1TH
suitable most scts, £2.00, P/P 25p. KB CVCIl Dual
Stand. convergence panels complete incl. 22 controls,
£3.75, P/P 35p. CRT Base Panel, £1.75, P/P 15p.
Makers Colour surplus/salvaged Philips G8 panels
part complete: Decoder incl. I/C, £2.50, IF incl.
5 modules, £2.50, T. Base, £1.00, P/P 25p. CRT
base, 75p, P/P 15p. GEC 2040 panels, Decoder,
£3.50, T. Base, £1.00, RGB and Sound, £1.00, P/P
25p. Pye CT70 Colour LOPT assembly incl. EHT
output and Focus Control, £3.50, P/P 35p. 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
tuners, £1.50, P/P 25p. UHF TUNERS NEW, Tran-
sistorised, £2.85 or incl. slow motion drive, £3.85.
4 position and 6 pos. push-button transistd., £4.95.
UHF/VHF basic integrated tuners, £3.25, Cyldon
UHF valve tuners, £1.50. All tuners P/P 30p.
Transistd, UHF/VHF IF panels salvaged, £2.50 P/P
25p. MURPHY 600/700 series complete UHF Con-
version Kits incl. tuner, drive assy., 625 IF amplifier,
7 valves, accessories housed in cabinet plinth assembly,
£7.50 P/P S0p. SOBELL/GEC 405/625 Dual standard
switchable IF amplifier and output chassis incl. cct.,
£1.50° P/P 35p. THORN 850 Dual standard time
base panel, £1.00 P/P 35p. PHILIPS 625 IF amplifier
panel incl. cct., £1.00 P/P 30p. VHF turret tuners
AT7650 incl. valves for K.B. Featherlight, Philips
19TG170, GEC 2010, etc., £2.50. PYE miniature in-
cremental for 110 to 830, Pam and Invicta, £1.95.
A.B miniature with UHF injection suitable K.B,
Baird, Ferguson, 75p. New fireball tuners Ferguson,
HMYV, Marconi, £1.90 P/P all tuners 30p. Large
selection LOPTs, Scan Coils, FOPTs availatle fot
most popular makes. PYE/LABGEAR transistd. Mast-
head UHF Booster, £5.75, Power Unit, £4.65 P/P
30p or Setback battery operated UHF Booster., £4.65
P/P 30p. MANOR SUPPLIES, 172 WEST END
LANE, LONDON, N.W.6 (No. 28, 59, 159 Buses or
W. Hampstead Bakerloo and Brit. Rail). MAIL
ORDER: 64 GOLDERS MANOR DRIVE, LONDON,
N.W.11. Tel. 01-794 8751,

CONSTRUCTION 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 6p for list. Ramar Constructor
Services, 29 Shelbourne Road, Stratford on Avon,
Warwks. [28

FENLOW Data Recotder. D.C. to 100 c.p.s. tape
recorder with Ferrograph tape deck. Twin in-
puts for dual recording of temperature gauges,
strain gauges, accelerometers, etc., £75.00. 3Smm
Cosser oscilograph camera with cassettes, veariable
speed drive, £15.00. Vectron A.G.C. mic., output
15SmV, A.G.C. range 60 dB, input threshold gives
‘no signal’ conditions to background noise, £10.00.
R. M. Smith, 20 Elmsmere Road, Didsbury,
Manchester, M20 OFL. Tel: 061-445 3303. (3900

GENEVAC EC/12/4/1 vacuum coating unit. Sub-
strate heater rotary work holder as new. Offers
061-428 3235. (3458

IBM GOLFBALL Typewriter on . desk, £68. IBM
Standard, £19. AMPEX FRI1400 i4 channzl In-
strumentation Recorder, only 72 hours on_clock,
£185. KIENZLE 4800 Computer, £185. FLEXO-
WRITER (paper tape typewriter), £38. Immaculate
Creed Teleprinter with tape read and punch, £38.
Ekco ttl counter-timer, £18. Singer 7151 Telegraph
Adapter Unit, £15. H-P 6 speed mag. tape (new),
£38. FRIDEN S register, 13 digit calculator display-
ing on CRT, £35. 400Hz Inverter, £12. EMI Studio
Echo, £75. 14 dc Amplifiers (a lot), £i14. HIGHEST
QUALITY WORD PROCESSING MACHINES
ALWAYS AVAILABLE. Computer Appreciation,
Godstone 3106. [3918 | ——

ADDERS 8ft 10in closed—21ft cxtended, £23.54, ) ; ’
delivered. Home Sales Ladder Centre (WW2), EST LOGIC WITHOUT A 'SCOPE. New probe

T
Customer Engineess

Even computers
need a little
understanding

Computers may make life more simple,
butthey’re pretty complex themselves, and
sometimes they need the understandingofa
trained Customer Engineer to sort out their
problems.

IBM'sexpandingsalesand thecontinuous
development of new, more sophisticated
systems means thatwe need more Customer
Engineers. Men like you who already have a
knowledge of 2lectronics and are looking for
a place in the front line of computer
technology.

We'll give you the sort of training it takes
to service and maintain our mediumand
large-scale systems. An on-goingtraining
matched to IBM’s evolving range of
computer products, ta keep your expertise
right up to the minute.

Inaddition toelectronics knowledge, to
ONC/HNC quelification level (orequivalent),
you'll need a logical approach to mechanical
problems and the ability to get on well
with people atall levelsin a wide range
of businesses.

In return we’ll start you on a good salary,
with the best big-tompany benefits, and the [
prospects you'd expect from IBM-where
promotion is on merit.

Find out more about the opportunitiesin
Computer Servicing with IBM in the London
area by writing today with brief details of
career to date to: Anne Dare, IBM United

Kingdom Limited, I

389 Chiswick High Road,

London W4 4AL, quoting
12 5 Ministry approved. Exchange price £7.50.

ref: WW/92275.

13926

Tel: 0952-586644.

IROR Aluminising, optical filters and com-
ponents, vacuum coatings. Frew-Smith Optics,
94 Main Street, Prestwick, Ayrshire. Tel. 0292
70003. (3886

FFERS WANTED, Wireless World 1937 to
1945, bound, indexed; 1946 to 1958 loose, §
missing, less adverts; Harmsworths  Wireless
Encyclopedias, 1924; 5 Newnes Servicing books,
pre-1961 together. Parlour, 30 St. Andrews Road,
Enfield, Middlesex. (3908
RINTED Circuit Board in 6 widths: 2 in., 24 in.,

3 in., 34 in., 4 in. and 5 in. x any length; 1/16

in. single-sided fibreglass, 2p per 3 sq. in. Double-
sided 1p per sq. in. P 5p per order. SAE
quotations for other sizes and quantity discounts.—
J. Knopp, 11 Connaught Gardens, Braintree, Essex,
CM7 6LY. Tel. Braintree 25254, [1s

UPERB Instrument Cases by Bazelli, manufac-
tured from heavy duty PVC faced steel, choice

of 70 types. Send for free list. Bazelli Instrument
Cases, Dept. 22, St. Wilfrids, Foundry Lane,
Halton, LA2 6LT, near Lancaster. {3646

Haldane (North) Halesfield (1) Telford, Shropshi[re.
23

completely analyses TTL and DTL. Send S.A.E.
for detuils and bonus offer to SAPPHIRE IN-
STRUMENTS CO., 25 Friar Road, Brighton, BN1
6NG. Buy direct from Manufacturers and Save
Money. (3889

TELEDUIP. D53, £140; sol. CD1400 with extra
plug-in, £120; Heathkit 10 18U, £35; Beam-
splitter, £5. Tel: 01-892 6120. {3885

ALVES FOR SALE. Valves, large stocks, 1930
to 1374, many obsolete types. S.A.E. for quota-
tion list 10p. Cox Radio, The Parade, East
Witterinz, Sussex. 13730

VACLJM is our speciality. New and second-hand
rotzary pumps, diffusion outfits, accessories,
coaters, etc. Silicone rubber or varnish outgassing
equipmant from £40. V. N. Barrett (Sales) Ltd.,
1 Maya Road, Croydon. 03-684 9917. (24

ALVES, large stocks, 1930 to 1974, many
obsnlete types. S.A.E. for quotation. List, 10p.
Cox Radio The Parade, East Wittering, Sussex,
West Wittering 2023. 13890

IRELESS WORLD bound volumes 1947-1963

domestic
Also magazines, books, etc,
W.W. Eox No. 388l.

'[‘OP PRICES paid for surplus materials, compo-

incusive. Offers to 0722 29926. [3754

Kcs Pye (Cambridge) 455Kcs Block filters.

Austen, Burgess Hill 3409. (3880
60 KHz MSF Rugby and 75 KHz Neuchatel Radio

Receivers. Signal and Audio outputs. Small,

compact units. Two available versions £35 and £60.
Toolex, Bristol Road, Sherborne (3211), Dorset.

ARTICLES WANTED

ASH AVAILABLE for surplus semiconductors
and I.C. Phone 01-452 2583. (18

RIVATE Collector wishes to purchase service
sheets, manuals, catalogues, etc., for pre-war
radio receivers. Particularly pre-1930.
Collection arranged.

nents, semiconductors. Chandlers of Brighton,

4 Wentworth Street, Brighton, Sussex. 0273-688010.
13884

WANTED, To complete collection. Wireless World,

August 1969 and January 1973 issues. Apply to

Box No. WW 3433

Classifieds continued on p. 102
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ANTARCTIC EXPEDITION

Observatory and lonospheric Physicists,

Electronic Technicians
and

Electronic Engineers

Qualifications: According to post from Honours Degree to O.N.C. or appropriate
Armed Seivice training.
Thorough training is given in all cases and the tour of duty covers two Antarctic
winters involving an absence from the United Kingdom of about 30 months. Some
categories will be required to work on their field data for up to a year after their
return from Antarctica.
Free messing, clothing and canteen. Low income tax.
Applicents must be single and aged 22-30.
If you are interested in seeing a largely unknown, remote and fascinating part of
the world please write to:

The Establishments Officer,

British Antarctic Survey,

30, Gillingham Street, London SW1V 1HY.
Tel: (01) 834 3687.

NATURAL ENVIRONMENT RESEARCH COUNCIL
{3837

RADIO
MAINTENANGE ENGINEER

An opportunity to work in a very small team in the Central Office of Information as
a Maintenance Engineer in their Overseas Press and Radio Division. Applicants with
suitable qualifications should have at least 5 years’ experience which must include a
thorough knowledge of mains and battery operated professional tape recording equip-
ment and ancillary studio equipment. The ability to construct all kinds of audio
amplifiers, equalisers and relay circuits, and experience in faultfinding in electro-
mechanical equipment are also necessary. Knowledge of Post Office line plant would
be an advantage. The job is located in London. Salary within the scale £1,920-£2,445
plus £120 London Weighting. Non-contributory pension scheme. Please send postcard
for full details and application form to Central Office of Information, Atlantic House,
Room 53, Floor I, Holborn Viaduct, London ECIN 2PD, quoting reference number
COI/OPR/6WW. Closing date for completed forms 5 August 1974,

[3835

VISUAL AND AURAL AIDS
TECHNICIAN

Fully experienced person required to assist in the installation,
repair and maintenance of Radios, Tape Recorders, Projectors, Tele-
visions, etc., in schools and other educational establishments.

Average weekly earnings up to £38 including bonus payment.

CROYDON

Applications to, or further particulars may be obtained from: The
Stores Assistant, London Borough of Croydon, Service Centre,

Princess Road, Croydon CRO 2QZ. Tel. 01-684 9393. (834
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Classifieds continued from p. 101
Articles Wanted continued

WANTED, all types of communications recetvers
and test equipment.—Details to R, T. & 1.
Electronics, Ltd., Ashville Old Hall, Ashville Rd.,
London, E.1l. Ley. 4986. 63

WANTED. Up to three ITT UHF Type MS

Radio Telephones. Price please to WASCO

ELECTRONICS, 40 Hill Street, Carnforth, Lancs.
13893

WANTED—good OSCILLOSCOPE (under £80),
good MULTIMETER (under £40), private
buyer. Anything considered. Box No. 3911 W.W.

ANTED—Wireless World, Jan. ’71, in good
condition. 50p + postage paid. Please ring:
Burnham (Bucks.) 63785 (Mr. Crowe). {3907

BOOKS, INSTAUCTIONS, ETC,

COMMERCIAL RADIO INFORMATION Bulletin.

Packed with facts on the IBA local radio stations.
Radio Luxembourg and the offshore stations. Send
20p for sample copy or £1.50 for 10 issues to Com-

mercial Radio News Agency, 67-69 Chancery Lane,
London WC2A 1AF. [3443

CAPACITY AVAILABLE

AIRTRONICS LTD., for Coil Winding—large or
* small production runs. Also PC Boards Assem-
plles._ _Suppliers to P.0., M.O.D., etc. Export
enquiries welcomed, 3a Walerand Road, London,
SE13 7PE. Tel. 01-852 1706.
SSEMBLY, alignment and wiring work under-
taken. Outworker can do up to 50 hours per
week to a high standard. Collection and delivery by
arrangement. Tan Bowden, 165 Lancaster Road, New
Barnet, Herts. 01-440 2979. [3589
BATCH Production Wiring and Assembly to
sample or drawings. Deane Electricals, 19B
Station Parade, Ealing Common, London, W.5. Tel:
01-992 8976. {20
CAPACITY AVAILABLE for design, construction
and assembly of electronic/electrical prototypes,
test 1igs and panels, Tecalemit Development Ltd.,
Valley Road, Plympton, Plymouth, PL7 3RN. Tel:
0752 36661. [3883
CAPA(;I:I'Y 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
DES[QN, development, repair, test and small pro-
duction of electronic equipment. Specialist in
production of printed circuit assemblies. YOUNG
Electronics Ltd., 54 Lawford Road, London, NW5
01-267 0201. 9

COURSES

RADIO AMATEUR well planned postal course.
Details from Electronic Publications, 53
Warren Court, Westcliffe Rd., Southport, Lancs.
{16

ADIO and Radar M.P.T. and C.G.L.I. Courses.

Write: Principal, Nautical College, Fleetwood,
FY7 8JZ. 25

NEW GRAM AND SOUND
’ EQUIPMENT

LASGOW.—Recorders bought, sold, exchanged;
cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C.2.
11

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND

HRO Rx5s, etc., AR88, CR100, BRT400, G209,
S640. etc., etc.. in stock.—R. T. & I. Electronics,
Ltd., Ashville Old Hall, Ashville Rd., London, E.1I.
Ley, 4986. [65
LECTRONIC test equipment repair service
offered on Avometers, Signal Generators Pulse/
AM./FM./C.W./A.F., Frequency Counters,
D.V.Ms. PS.Us, Oscilloscopes. Production test
problems? Why not try us. **Q” Services Electronic
(Camberley) Ltd., 29 Lawford Crescent, Yateley,
Camberley, Surrey, Yateley 871048. (13

SIGNAL generators, oscilloscopes, output meters,
wave voltmeters, frequency meters, multi-range
meters, etc., etc., in stock.—R. T. & l. Electronics,
Ltd., Ashville Old Hall, Ashville Rd., London, E.11.
Ley. 4986 164

SERVICE & REPAIRS

SCRATCHED TUBES. Our experienced polishing
service can make your colour or monochrome
tubes as new again for only £2.75, plus carriage 75p.
With absolute confidence sent to Retube Ltd.. North
Somercote, Louth, Lincs, or ‘phone 0507-85 300. [27

VALVES WANTED

E buy new valves, transistors and clean new com-
ponents, large or small quantities, all deails,
quotation by return.— Walton’s, 55 Worcester St.,
Wolverhampton. : 162




ARTICLES FOR SALE

al03

CLASSIFIED

B. BAMBER ELECTRONICS *“*"™

on St., Littleport, Cambs. Ely

Phone (0353) 860185 (Tues. - Sat.)

AIRMEC BRIDGE HETERODYNE DETEC-
TOR, Type 775, £65-00

HEWLETT PACKARD UHF SIGNAL

GENERATOR, Type 614A, 800-1300 MHz,
£175°00

MARCONI EQUIPMENT
SIGNAL GENERATOR, TF762B, 300-600MHz,
£50:00

VIDEO OSCILLATOR, TF885A, 0-12MHz,
£45:00
SIGNAL GENERATOR, TF144G, B85kHZ-

25MHz, £25-00

SIGNAL GENERATOR, TF867/2,
30MHz £100-00

PULSE GENERATOR, TF675E, 100Hz-50kHz,
£35:00

15kHz-

STEP ATTENUATOR, 100d8, VHF, TF1073,
£20°00

VSWR INDICATOR, TF1289, £50-00

NOISE GENERATOR, RF1237, £50-00
VALVE VOLTMETER, TF428C, £28-00
AIRMEC 201 SIGNAL GENERATOR,
30kHz-30MHz, £75:00

DARD, 12-channel, £20-00

PYE ELECTROSTATIC GALVANOMETER
0-12kV, £15-00

B8RIT. PHYS. LABS. CZ960 COMPONENT
COMPARATOR, £40-00

BRIT. PHYS. LABS. CZ457/3 COMPON-
ENT COMPARATOR, with automator unit
CZU457/2, £65:00

TEKTRONIX OSCILLOSCOPE, 524D, DC-
10MHz, £70-00

REKTRONIX OSCILLOSCOPE,
DC-10MHz, £100-00

NAGARD DOUBLE PULSE GENERATOR,
type 5002A.0., 1 Hz-1MHz, £65-00

FRIDEN FLEXOWRITER, good condition,
with tape reader, £120.00

FRIDEN FLEXOWRITER, less tape reader,
suitable for spares, £80-00

GRESHAM LION WAVEFORM GENERA-
TOR, 625-line stalrcase, £25.00

GRESHAM LION WAVEFORM GENERA-
TOR, 405-line staircase, £15.00

524AD,

RHODE AND SCHWARZ DIAGRAPH,
BN3561, 30-300MHz, £300.00

BERCO MAINS STABILISER, Type CVS4,
240V 32 AMP, £75-00

PYE MF TRANSMITTERS, 2 x 5B254Ms in
final, VFO In 340-340kHz, can be modded,
2 x 8B254Ms in modulator, CW/MCW, easily
converted for speech, units complete, but no
PSUs, with circuits, brand new, £20-00, carriage
£1-50 P

RACK VENTILATION UNITS, 19in, In-
corporating mains blower, £5-50, carriage 50p

SAVAGE S0OWATT PA AMPLIFIER, 6ft,
19in. rack, suitable for factory PA system,
contains 12 x KT88s, with all power supply
units, no details, offers please.

PHILIPS MONITOR DECODER PANELS,
ELG6818/50F, NTSC only, £15-00, carriage 50p

MAINS POWER SUPPLY UNITS, 18in
rack mount, 190-280V at S00mA, preset, stabi-
lised, plus 6-3V at 3A twice, £5-00, carriage
£1-50

MAINS ISOLATING TRANSFORMERS,
375V A, tapped primary, 240V output, new
£5-00, carriage 50p.

MAINS ISOLATING TRANSFORMERS,
(ex equipment), in metal cases, totally enclosed,
tapped mains input, 110, 240V etc., output 240V
at 3A, plus 12V at 0-5A, £10-00, carriage £1-00
AS ABOVE, output 240V at 20A, plus 12V at
3A, plus 22V at 2-5A, £25-00, carriage £2:00
RADIOSPARES 500 WATT AUTO
TRANSFORMER, 100-110-150-200- 220-240
250Y tapped input and output, step up or step
dowen  facility, ex-new-equipment, £5-00,
cariiage 50p

PHOTOMULTIPLIER TUBES. EMI 6094C,
new, (bases to fit, only supplied with tubes
$0p), £3000 each

PYE MIKE INSERTS, 2-4Kohm impedence,
S0p each

KNOBS, black, with shirt and metal insert,
skirt dia. 13in, 4 for 50p

BULGIN MAINS PLUGS, 3 pin 25p each

CANNON RIGHT ANGLED MAINS PLUS,
LNR15, 75p each

PABST FANS, type 1200, 101127V, with
suitable start capacitor, £2-00, carriage 50p

MULLARD TUBULAR CERAMIC TRIM-

MERS, screw fixing, 1-18pF, new boxed,
£10-00 per 100, carriage 50p

MAINS TRANSFORMERS

500V at 350mA, plus 6-3V at 8A, £5-00 each,
carriage 50p

125V at 30m A approx (150V off {oad) miniature,
S0p each (5 for £2)

40V at 2A, 80p each, carriage 25p
18V at 8A, £3-75 each, carrlage 50p
16V at A, £3-20 each, carriage 50p
28V at 4A, £3-20 each, carriage 50p
20-0-20V at 1-5A, 60p each, 2 for £1
13-0-13V at 100m A, 40p each, 3 for £1
6-3V at 1A, 70p each, 2 for £1-25

HIGH QUALITY SPEAKERS, 6in x 4in
eliptical, 2in deep, 40hm, 90p each, 2 for £1-7¢

HIGH QUALITY SPEAKERS, 8iin x 6in
eliptical, 2in deep, recess magnet, rated up to
10Watts, £1-50 each, 2 for £2:75

DIN SPEAKER SOCKETS, 2 pin (flat and
round) 4 for 30p

REDUCED TO CLEAR...LAST FEW

RHODE SCHWARZ, SIGNAL GENERA-
TOR, BN4105, 30 300MHz, AM power generator
£280°00

RHODE SCHWARZ, SIGNAL GENERA.
TOR, BN41404, 4 300MHz, AM/FM metered,
attenuator, OFFERS PLEASE,

RHODE SCHWARZ, DEVIATION METER,
BN4620, 20 300MHz, £280-00°

EQUIPMENT CASES, Grey hammer finish,
17in wide x 6in high x 13tin deep, front and
back open to fit 17in x 5§in paneis {not supplied)
new, £2-20, carriage 50p

ISEP RACKING, 19in wide x 63in high x

15in deep, with two thirds adapted to take Sin
high panels, new, £2-50, carriage 50p

ISEP RACKING, 19in wide x 8%in high x
7%in deep, new, £2-00 carrlage 50p

4-CORE CABLE, PVC covered, suitable for
rotator control, 10p per metre, (minimum order
of 10 metres).

BYX25/600 STUD RECTIFIERS, 20A at
600V, on curved heatsink, 20p each or 3 for S0p
(ldeal for Linear).

HT SMOOTHING CHOKES, 4H, 0.24A-DC,
brand new, 75p each.

SELF-TAPP SCREW PACK, mixed slzes,
30p

48A HANK BUSH PACK (ideal for making
aluminium cases, just drill }in hole, push In,
and hammer over reverse side) 30p
MINIATURE UNISELECTOR BASES (42
pin) 40p each.

REELS OF 18 STRAND COPPER WIRE,
Pink PVC covered, 0-5mm, ideal for long wire
antennae, 100 metres, £1-10 per reel
TWINHEAVY DUTY CABLE, PVC covered,
50/0-25mm, ideal for mobile LT supply leads,
15p per metre, £11-00 per 100metre reei (Carriage
£1:00)

PYE CAMBRIDGE AM10D, dash mount,
low-band only, medium cond,, complete but
untested, with circuits, £26-50, carriage S0p
PYE CAMBRIDGE FM10D, dash mount,
low-band only, medium cond., complete but
untested, with circuits, £26-50, carrlage 50p
20-25kHz XTALS, glass B7G, for 405-line
SPG. new, £2-20 each

1in. VIDEO TAPE SPOOLS, empty, 9in.
9in. dia. 80p each

STAINLESS STEEL CASES, 7in x 43in x
1}in, open end 4}in x }in, ideal for portable or
screening box, 550 each

WESTMINSTER CONVERTERS, (W24),
241 V-DC, in, 12V-DC out, for W15, etc., £5-50
each.

VALVES

QQV03/20A (ex equipment) £2:00

DET22 (ex equipment) £1-00

2C39A (ex equipment) 1-00

4CX2508 (ex equipment) £2-00

EZ81 new 25p

EF30 new 25p

PLEASE ADD 10% V.A.T.

TERMS OF BUSINESS
CASH WITH ORDER
Post and packing: £1:50 on all test equip.,
25p on small orders, unless stated.
S.A.E. FOR ALL ENQUIRIES
PLEASE

CALLERS WELCOME
BY APPOINTMENT
13920

SURPLUS BARGAINS

SIGNAL

DIODES

PRECISION POLYCARBONATE CAPACITORS

All high stabliity—extremely low leakage

KLEINSCHMIDT S.C.M.
TELEPRINTER OUTFITS

Comprising. Teletypewriter {page printer)type TT7-2718/FG
(known as Kleinschmidt 160} Reperforator-Transmitter (tape
printer) type TT-272A/FG with table FN-65/FG. Both units
are supplied with change wheels. the whole equipment
operates on 115 or 230V 50 cycles in very choice conditicn
£55. (carr £4).

ELECTRONIC TIMER KITS 0-8 sec to 100 sec comprises
A.E.|. Transistorised Module. Relay and all electrical
components for 116 or 240V ACoperation £ 1:75(26p) VAT
20p. Veeder root 4-digit resettable counters 115V £1.25
(8p). Printed Circuit Kits, £1-25 {25p} total with VAT£1-65.
AMPEX VIDEO TAPE 2 in. X 1670 NEW £9 {50p). AVO
CT38 Electronic Test Meters £18 (£1) FERRIC
CHLORIDE 25p & Ib. {16p}. 10 Ib £2-50 (paid}. Kent Chart
recorders 115V AC €20 (1-50). Multipoint Kent Chart
recorders £30 {(£1-50). TELEPRINTER Papers and Tape.
84 in. rolis 3-ply. carbon/buff manilla 60p per roll {32p).
84 in. rolls 7-ply NCR no carbon required. white. £1 (32p).
} in.. 2 in. core. white. £2 per box of 8 rolls (52p).
% in. 2 in. core. buff. £2 per box of 10 rolls (52p}.
Friden Tape £2 per box of 6 rolls {52p}. Loads ot surplus to
clear. Large SAE for List.

ALLPLUSVAT10%

CASEY BROS.
233-237, Boundary Road, St. Helens, Lancs. 86

CG2H at 7p, CG46H at 7p, CG61 at 8p, CG62 at Tp, CG63 at 8p,
CG65 at 8p, CG66 at 7p, CG67 at Tp. CGT0 at 7p, CG611 at8p,
CG651 at 7p, CG652 at 7p, CV425 at 8p, CV478 at 8p, CGE2H
at 7p, CG83 at 7p, CG84 at 5p, CGY4H at 5p, Unmarked Gold
Bonded Diodes at £3 per 1000. 250mW VOLTAGE REFERENCE
DIODES type MR3A at 44p, MR4A at 44p. G.E, S.C.R.'s
200 PIV 100 amp type C50B at £2:2¢ each, Type C328 200 P1V
25 amp at 33p, Type C140B 200 PIV 25 amp at 44p. DISC
CERAMICS -01uf 50v.w., -02uf S0v.w., both at £1 per 1C0.

COMMUNICATION SERIES OF I.C.'s Untested consisting of

1xR.F., 3xI.F., 2xVOGAD, 2xAGC, 1xMike Amp, 2xDouble

Balanced Modulators, 1xMixer. The 12 I.C.'s with date for £3.

PRESS FIT THYRISTORS. 8 amp 50 PIV at 22p, 100 PIV at
25p, 300 PIV at 33p, 400 PiV at 44p, 500 PV at 50p.

14 PIN DIL NPN TRANSISTOR ARRAY like CA 3046 untested
with data 5 for 55p.

X BAND GUNN DIODES with data at £1-65.
STRIP LINE 2GHz TRANSISTORS at £3 each.

VHF TUNING VARACTORS 80pf at 4 volt, 57pf at 8 volt at
15p each.

DIVIDE BY 4 COUNTERS 180 MHz untested with data 4 for

* £1°50,

TANTALUM BEAD CONDENSERS. *47uf 3v.w., 1uf 35v.w.,
2-2ut 35v.w., 4-7uf 25v.w. 6:8uf 25v.w., 6:8uf 3Sv.w., 10u
16v.w., 15uf 10v.w., 20uf 6v.w. All at 8p each.

J. BIRKETT ’
25 The Strait, Lincoln LN2 1JF. Tel. 20767
38

HI FIDELITY MODULES made and tested.
Linsley Hood, Class A ............ . . £7.25*
Linsley Hood, D.C. coupled 75W £14.00*
Linsley Hood, pre-amp (75W) .. £13.50
Bailey Quilter, pre-amp ..... £8.50

Toshiba 1.C. Stereo, pre-amp .
*Excl. Heat Sinks.

TELERADIO HIFI, 325 Fore St., London, N9 OPE.
01.807 3719. (Closed Thursday.) [33

CONSTRUCTION
PLANS

Cameras, Transmitters,
Scramblers, Detective Electronics,
PLUS MANY MORE
NEW HOBBY CATALOGUE
AIRMAILED $1.00

TS
Post Box 618, Rotterdam, Holland
[3924

440V AC (£10%) 63V Range +1% +2% 5%
01uF (13" x ") 0-4TuF 58p 48p 3p
0-22ufF (1§" x §1) 58p  1-0uF “8p s8p aop
0-25uF (13" x '; 62p 2-2ufF 30p 5p S5p
0-4TuF (13" X 37) Tp 4-TuF £1-30 £1-05 85p
0-5uF (13" X ") 75p 6-8uF £1-64 £1-29 £1-09
0-68uF (2" X §") 80p 10-0uF £2:00 £1-60 £1-40
10uF (2" x §) 91p  150ufF £2:75 £215 £1-%0
2-:0uF (2" x 1") £1-22

LOW LEAKAGE.
TANTALUM BEAD CAPACITORS—Values available:
0-1, 022, 0-47, 10, 2-2, 4-7, 6:8uF at 15V/25V or 35V; 10-0uF at
16V[20' or 25V; 22-0uF at 6V/10V or 16V; 33-0uF at 6V or 10V;
47-0uF at 3V or 6V; 100-0uF at 3V. ALL AT 10p EACH; 10 for

BC107/8/9 9p BC184/184L. 12p AF178  30p

114 1 BC212/212L. 14p BFYS0 20p
BC147,:8/9 10p BC547 12p BFY51  20p
BC153{7/8 12| BC558A 12p BFYS2 20p
BC182/182L 11p F34 P ocC71 12p

BC183/183L 11p BF187 13p, 2N3055 50p
POPULAR DIODES: All brand new and marked:
1N914 8p; 8 for 45p; 18 for 90. 1IN916 8p; 6 for 45p; 14 for 90p.
1S445p; 11 for50p ;24 for £1-00. IN4148 5p; 6 for 27p; 12 for 48p
LOW PRICE ZENER DIODES : 400mW; Tol. +£5% at 5mA.
Values available: 3V, 3-6V, 4.7V, 5-1V, 56V, 62V, 6-8V, 7:5V,
8-2V, 91V, 10V, 11V, 12V, 13V, 13-5V, 15V, 16V, 18V, 20V,
22V, 24V, 27V, 30V. All at 7p each; 8 for 39p; 14 for 84p.
SPECIAL OFFER: 100 Zeners for £5-50.
RESISTORS : High stabllity, low nolse carbon film; W at
40°C; ¥W at 70°C. E12 sgerles only—from 2-2Q to 2:2MK2.
ALL AT 1p EACH; 8p for 10 of any one value; 70p for 100 of
any one value. SPECIAL PACK: 10 of each value 2-2Q to
2-2MS2 (730 resistors) £5-00.
SILICON PLASTIC RECTIFIERS—1'5 Amp—Brand new
wire ended DO27: 100 P.LV.—7p (4/28p). 400 P..V.—8p
(4/30p]. 800 P.I.V.—11p (4/42p).
BRIDGE RECTIFIERS: 2§ Amp.
200V —40p. 350V—45p. 600V—55p.
SUBMINIATURE VERTICAL PRESETS—01W only:
ALL AT 3p EACH: 5092, 100Q2, 22052, 470€2, 68052, 1K, 2-2K,
47K, 5-8K, 10K, 15K, 22K, 47K, 100K, 1M.
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5-00.
Ail Export Orders add cost of seajairmail.
PLEASE ADD 10% V.A.T. TO ORDERS.

Send S$.A.E. for lists of additional ex-stock items. Wholesale
price lists available to bona fide companies.
MARCO TRADING
Dept. D7, The Maltings, Station Road, WEM, Shropshire.
Tel: NANTWICH (Cheshire) §3201 (STD 0270}
(Props: Minicost Trading Ltd.)

25in. WIRED COLOUR TVs. Bush CTV25
(domestic chassis) with colour bars displayed £45
+VAT; Non Workers Tube O.K. £35+VAT; Non
Workers Tube U.S. £20+ VAT, 19in. G.E.C, 2028
available. Quantity discount over 10 Sets, C.W.O.
25in. AERIAL COLOUR TVs. Bush CTV25 Thorn
2000 G.E.C. 2028 £90+ VAT (displayed working).
SECONDHAND COLOUR, Lower Church Street,
Stokenchurch, High Wycombe, Bucks. Tel: 024
026 (Radnage) 3321. (2 mins. off M40 Motor-
way, West Wycombe turnoff,) [40
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G.W.M. RADIO LIMITED
4042 Pod:anglko:f H:::::)I%Sunex BUILD OR BUY a GLASS FIBRE P.C. KlTS
T orthing ety SIMPLE, PRECISION, CUT-STRIP PROCESS
f:i'.“.i'é'l?"i‘ﬂez";ﬁ'fﬂ:{.':&i'ﬁ'f-‘(-ﬂno No. 6985-99-104- MI"' AI“"[ ;ﬂ!u-o 3 Q For amateurs, laboratones and industry: one-off’s,
415 Extending to 40ft. Unused in makers crates, complete with “'”'l-"tl-i!”:fl prototypes on single-sided 1 oz board. Draw
pump and rigging. Gross weight 4 Transmitter circuit layout on resist with pen, pencil, etc.
TR"Arl'lS ll"l'TER 01'3 (Mod'el :1525?t Ouahnmy;:: telegrln;er I"n"s”l'][“ o Cut and strip unwanted resist. Add water and
N erator control units, chan ver 0Xes, .
:rangar;gwitc:%o:e:, line terminating umts,gAerlal tuning S [ p. Ctb ISIO Pl‘f; PéiCde etcdhmdg kchemlca]s All
units and transmitter less EHT unit. e ¥ . ma er:la supplie in su’en ar its, e.g . 3 15
MARCONI TRANSMITTER W25503 Ed.3 and other asso- 3”X4” £2.25; 2 of 4”X6” £3.00; 2 off 4.5”X4.5
ciated items. The itter i in the UK. Only £2.50; 1 off 4.5" X 8" £2. 25, P & P 12p.
vﬁﬁgg“}sg‘:rﬁﬂroaﬁa V‘:,E"NNINGS' 2" x 1* Fits i the palm of your hand. Can pick up and GLASS FIBRE P.C. BOARDS
Variable m&,‘ o 50pf 12,000 voit, transmit voices and minute sounds. Receive on a VHF 1 oz copper in widths up to 8”. Single-sided:
Variable 500pf to 20pf 20,000 volt. radio. Excellent range. Can be worn round the neck. 2p per 3 sq in. Double-sided: 1p per sq in. No
Variable 35pf to 8pt 35,000 volt. held in the hand or operated on a shelf. Works almost cutting charge. P & P 10p per sq ft.
Fixed  25pf 30,000 volt. anywhera. Uses PP3 battery (very Long Life). Simply BARGAIN PACK
-‘?AL‘":::VC:”:C:"I‘;':‘;? ;:‘r‘::;ucgleonv?:;%l;sby DR OItTe switch on: no other connections. Completely seif con Double-sided 2 sq ft £1.00; P & P 20p. No
Enguiries shoi 1d be specific. ’ tained. Transistorised. p;imed cir(‘:jui!. Used the world small pieces.
MARCONI Absorption Wattmeter AF No. 1 (CT44). Good | - over. Many applications. Fully g'tee
usedéoadi&ion 'tg::;ach :c " ' 25(; & — ASSEMBLED UNIT £15.50 lsKEL’Is?ONIX LTD
attery argers. ains 0ssor bl i »
%r;%rge tw‘e:I1vze DEhACDbatterles aslfmed to CC2/8 personal K“s"uv;::ns s by BN P ) m £11.50 Barra 04’1-942?20':) G20 0Ax [3818
ts - e & -
LOUSSSPEAD?E%!S Sin. Home Office ‘‘Motor Cycle'" type it req radio for 9
DU P EAKERS. Westis 0. oach. | ai-direct 1, 12in, NS o /P& P. 45p f13.28
L eather resistan i-directiona { nsurance/P. .
fla ssmvteilmfyd“ie IAd]L;‘stultl:le mouzt;‘r;g br:cket 100 volt MAIL ORDER l(all items) s wENAMELLED COPPER WIF"Eb .
uitable u al or Marine use eac . ree!
hldnazy orI\e-oﬂ garqilrrl\s for caliers. Hours 10 a.m. to 6 p.m. MUL:':&LCEOLESJNR&'NICS (Ww) :g :g ;3 £2 00 25},05
Closediia2-15landllloiciockiWedneadays? 38 DIRECT SALES (constructed items only) 20 to 24 £2.05 £1 }2
Peter Spencer {London Agent), 25 to 29 G £2.10 £1.20
39 Oxford Gardens, London, W10. 8 B H £2:2 £1:28
Telephone: 969 3_5?- AII the above prices are inclusive in U.K.
RAE licence require u INDUSTRIAL SUPPLIES
102 Parswood Rd., Withington, Manchester 20
Telephone 061-224 3553
CARBON FILM RESISTORS—E12 SERIES [85
(Hég_? Stab iW OR W 5%. 1p, 75p/100, £5-50/1000 Zerﬁo
RES'STOR KITS 22Q-1MQ2 E12 SERIES ]AN N CRYSTALS Build a . to 88
10E12 KIT 10 of each value (Total of 570) 1W, £3-8! Fast delivery of prototype and production mixer to your own .
w ?‘.':55 ?ﬁ‘z‘gn 25 of each value (Tofal of "25) military quality crystals. Competitive prices Spec. using our easy to wire
iality.
METAL FILM KITS ALSO AVAILABLE glmflzeqf',‘,:':'”' 57 apsEb o gy AUDIO MODULES
CATALOGUE No. 3 (Approx. 2000 Parts) 15p. INTERFACE INTERNATIONAL For tull details contact Richard Brown
C.W.0.P. &P 10p on orders under £5. Overseas at cost. %9[ Mzsl;ebtogt]r)eeg,s%rewke{nle. So;n‘esr;;t at Zero 88, 115 Hatfield Road,
. COMPONENT FACTORS LTD el: . elex: -
Dept W, By Cheda naton Road. PirSTONE 35 St. Albans, Herts, AL1 4JS Tel. 63727 J
Nr. Lelghton Buzzard, Beds. LU79AQ
heddington (0296) 668446 13904
ARTICLES WANTED
I — j
TAPE RECORDING COMPONENTS LTD.
RECORDS MADE TO ORDER for semiconductor and com- Are buve;s ofdall types otf ;l:ctron.iﬁ
| components and equipment. They wi
DEMO DIsSCS VINYLITE ponent redundant or excess b leased t : 1 tock:
MASTERS FOR PRESSINGS e pilea O view clearance stocks
RECORD COMPANIES inventories | anywhere in .Great Britain at one or
two days notice
Single discs, 1-20, Mono or Stereo, delivery 4 days and negotiate on the spot/
f;omssyosr lt:JP“ QYu:rl\{_lEt'/ run::)ZS tool.OOO records P. R.s. ELEGTRoNIcs
RESSE VIN IN OUR OWN PLANT. =
Delivery 3-4 weeks. Sleeves/Labels. Finest quality 126 Headstone Road ELECTRO TECH
NEUMANN STEREO/Mono Lathes. We cut for COMPONENTS LTD
many Studios UK/OVERSEAS. SAE list. Harrow, Middlesex g
DEROY RECORDS ’ 315/317 Edgware Road, London, W.1
PO Box 3, Hawk Street, Carnforth, Lancs, Tel: 01-965 6864 Tel: 01-723 5667. 01-402 5580
Tel. 2273 [34 | 137
[82
COURSES

of North London

l The Polytechnic

METRICATION

3 year full-time course for

student with 2 A" |evels,

ONC or equivalent to become

With effect from the August issue all displayed classified

Chartered advertisements in Wireless World will be measured and priced
in single column centimetres with three centimetres

- replacing the inch as the minimum.
Electronic and

R d' Orders will be accepted in imperial measure but will be
adlo charged on the basis of their equivalent metric size. Depth
will be taken to the nearest centimetre.

Engineers

This modern course in electronics and The rate per single column centimetre will be £4-68 and our
communications engineering, starting g : R

) Geelar T (iRt Carrs (o clas.smed sales '.team will be pleased to give any
entry into the Institution of Electronic assistance required.

and Radio Engineers and the Institution
of Electrical Engineers. -

Details from: The Department of Lineage advertisements are not affected.

Electronic & Communications Engineering.

The Polytechnic of North London, -
Holloway. London N7 8DB. Phone 01-261 8508

3695
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BOOKS
ON
ELECTRONICS

Basic Engineering
Craft Studies—
General (01)

Edited by
P. H. M. Bourbousson, CIMarE, and
R. Ashworth, CEng, MIMechE, MIProdE

Written for students studying for the City and Guilds of London
Institute 500 Courses on Basic Engineering Craft Studies
(Part 1), this book together with a companion volume covers
all the topics required for each of the courses. The General 01
volume contains basic material and should be used in con-
junction with the appropriate complementary volume covering
the syllabus relating to the required craft or trade bias.

0 408 00061 9 182 pages illustrated 1971 £1-50

F.M. Radio Servicing

Handb ook /2nd edition

Gordon J. King, RTechEng, MIPRE, FSRE,
MRTS, FISTC

This handbook has been written by an experienced radio
engineer with the aim of providing the theoretical and practical
knowledge of FM radio receivers in a form heipful to all concerned
with service work. The book is intended not only for professional
service engineers, however, but also for amateur enthusiasts
interested in the construction of FM equipment and for radio
students. The style is straightforward and, as far as possible,
non-mathematical.

0408 00023 6 206 pages

illustrated 1970 £3-00

Semiconductors: Basic

Theory and Devices
lan Kampel, C Eng, MIERE

Although this book covers a wider range of devices than is
usually dealt with on any one course, it nevertheless provides
a usefui introductory text for students. All topics are explained in
straightforward graphical terms without complicated formulae.
It begins with an explanation of elementary atomic theory and
gradually progresses through diodes, transistors and the more
sophisticated devices that are available today.

0 408 00040 6 272 pages illustrated 1971 £2-50

al0s

Electroacoustics:
Microphones,
Earphones and

Loudspeakers

(An STC Monograph)
M. L. Gayford, BSc., CEng, MIEE, ACGI, DIC

This book gives a unique insigcht into the audio and electro-
acoustics field dealing in particular with the theory, design and
practical realisation of the various types of microphones,
earphones and loudspeakers used in sound reproduction,
telephony, broadcasting and acoustic measurements. It will be
of special value to students, engineers and research workers

engaged in telecommunications, broadcasting and sound
reproduction.
0 408 00026 0 300 pages illustrated 1970 £4-50

Colour Television

Servicing

Gordon J. King, RTechEng, MIPRE, FSRE,
MRTS, FISTC

This comprehensive book deals straightforwardly with the
servicing of PAL receivers, using a minimum of mathematics.
It is divided into three sections: the first surveys the colour TV
system as a whole, the second studies the elements involved
(e.g. picture tubes, conveyance systems, chroma channels)
and the third is devoted exclusively to servicing.

0 408 00044 9 328 pages illustrated 1971 £4-40

Solid-State Devices and
Applications

Rhys Lewis, BScTech, CEng, MIEE

Since the first appearance of the transistor in 1948, the field
of solid-state devices has expanded so rapidly that it has become
increasingly difficult to keep abreast of new developments. This
book presents a concise summary of currently available devices,
their theory, manufacture and applications.

0 408 00050 3 cased 264 pages illustrated 1971
0 408 00051 1 limp

£3-00
£2-00

A Simplified Approach
to Solid State Physics

M. M. Rudden, BSc, PhD, AlnstP, and
J. Wilson, BSc, PhD, AlnstP

This book provides a broad survey of some of the more important
concepts of solid state physics and will be suitable for first year
university or technical college students. The approach throughout
is essentially qualitative and the aim of the authors is to establish
the fundamentals of the subject in as easy a manner as possible.
To this end, frequent reference is made to experimental evidence
in support of the theoretical concepts.
0408 70003 3 cased 196 pages
0408 70020 3 limp

1971 £2:90
£1-70

illustrated

Available from leading booksellers or:

The Butterworth Group

88 Kingsway London WC28B 6AB
Showrooms and Trade Counter
4-5 Bell Yard, London WC2
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SPECIAL NOTICE TRANSFORMER LAMINATIONS enor-
TO ALL MANUFACTURERS mous range in Radiometal, Mumetal and
in the H.C.R., also “C"" & “"E” cores. Case and
ELECTRONIC, RADIO, TELEVISION Frame assemblies.
and ALLIED TRADES.
. MULTICORE CABLE IN STOCK
Please note that we will purchase any CONNECTING WIRES
redundant and _surplus stocks which you Large quantities ot miniature potentiometers
may have available after stocktaking, or rge q o5 SER \‘; 4 k
HI QUALITY AMPLIFIER BY TEXAS wishing to make space for more important (trim pots) 20 ohm to . various makes.
Bookllelt& JLrL UL LY items. We are particularly interested in large Wholesale and Export only.
TR e PA:!SSS s : £29.50 quantities-of components, raw materials, etc.
T N
BROADFIELD & MAYCO J. Black
or READY MADE £35.50 DISPOSALS LTD.
. RESIST! 80p . : v '
PACK 1. RESISTORS 21 L Finchle OFFICE : 44 GREEN LANE, HENOON, NW4 2AH
odge Lane, N. Finchley,
AR AL O Q50 G Tel: 01-203 1855.  01-203 3033
PACK 3. LARGE CAPS £1.40 London, N12 8JG. .
PACK 4. SUNDRIES £2.50 Telephone : STORE: LESWIN ROAO, N.16
PACK 5. SWITCHES £1.00 o : 01-! 60
BACKleRCONTROTS s 01-445 0749 01-445 2713 01-958 7624 Tel: 01-249 22
PACK 7. SEMICONDUCTORS .. .. ... pp 15p £8.25
PACK B. TRANSFORMER £6.95
PACK 9. P.C. BOARD . . £2.50
PACK 10. CHASSIS. ETC. .. £4.50 RYSTAL THE ONLY
PACK 11. CABLES & LEADS . ....... pp 15p  40p
PACK 12 SenK cxmner .11 3 caoh QUARSTZ iR COMPREHENSIVE
POST EXTRA VAT EXTRA
o ON DEMONSTRATION B e RANGE OF RECORD
TELERADIO HI FI ® 1.0-80.0 MKz MA|NTENANCE
PRINTED CIRCUITS AVAILABLE @ FAST DELIVERY

EQUIPMENT
IN THE WORLD!

W.W. F.M. TUNER {Apr-May 74) set
LINSLEY-HOOD Class A. Ampl. 10W
LINSLEY-HOOD D.C. Coupled 75W .

@ HIGH STABILITY
® TO DEF 5271-A

POP/WIRELESS F.M. TUNER (CRATA) ......... £1:00
%ﬁ.ﬁfg:ﬁ::w LW> ooceacasnssanesc £ 1720 WRITE FOR { Send P.O. 15p Iplus 4p
QUADRAPHONIC SYSTEM 77 : LEAFLET AT- 1 postage) for 48 page booklet
Components also available for most above designs. McKNIGHT D_TOVId"‘RQ alt zeccessafy informa-
S.A.E. for further information CRYSTAL Co tion on Record Care.

TELERADIO ELECTRONICS HARDLEY INDUSTRIAL CECIL E. WATTS LIMITED

325-7, FORE ST., LONDON, NS OPE ESTATE. HYTHE. Darby House
01-807 3719 (Closed Thursdays) TEL. HYTHE 8961 SOUTHAMPTDN 504 6ZY. Sunbury-on-Thames, Middx.

STD CODE 042 14

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.
SPOT CASH
CHILTMEAD LTD.

7.9, 11 Arthur Road, Reading,
Berks. Tel: 582 605

SOWTER TRANSFORMERS

FOR SOUMD RECORDING AMD REFRODUCING EQUIPHENT
Wa # suppliers e many well-knewn companies,

studios and broadcasting authorities and wers sstab-

lished in 1941, Early deliveries. Competitive prices.
Large or amall quantities, Les us quote,
E. A. SOWTER LTD.
Transforemer Manufecturers and Designers
T Dedham Place, Fors Strest, lpawich IP4 LIP
Telephone 0473 51794

EXPRESS

Prototype Printed Circuits

Fastest in London Area
Also medium production runs, call-offs. etc.
Electronic & Mechanical
Sub-Assembly Co, Ltd
Highfield H West King: n,
Nr. Sevenoaks, Kent.
Tel: West Kingsdown 2344
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Wilmslow
Audio

THE firm

for
speakers!

~
Baker Group 25. 3. 8 or 15 ohm
Baker Group 35. 3.8 or 150hm
Baker Deluxe. 8 or 15 0hm
Baker Major. 3. 8 or 15 ohm
Baker Regent. 8 or 15 ohm
Baker Superb. 8 or 15 ohm
Celestion PST8 {for Unilex) .
Celestion MH 1000 horn. 8or 1 50hm

EMI13 X 8,3.80r150hm ... ... .. ... £215
EMI 13 X 8.150d/c3. 80r150hm .o......£2.35
EMI13 X 8.450¥1tw3,80r150hm ... . .£3.75
EMI13 X 8.350.80r150hm ........... .£8.25
EMI13 X 8,20 wattbass ........ ......£6.60
EMI2}" tweeter8Bohm ... ... ... ... .. ...65
EMI8 X 5. 10watt.d/c. roll/s8ohm ... ... £2.50

Elac58RM 108 150hm.58RM11480hm .. £2.80
Elac 61" d/cone, roll/s 8 ohm ot

Elac TW4 4" tweeter . ... .. B

Fane Pop 15 watt 12" ... ... ..

Fane Pop 25/2 25 watt 12" .. ..

Fane Pop 40, 10" 40 watt
Fane Pop 50 watt, 127 .
Fane Pop 55, 12” 60 watt . .
Fane Pop 60 watt, 15" op
Fane Pop 100 watt, 18" .. ... ..

Fane Crescendo 12AorB. 8 or 150hm ...£29.00
Fane Crescendo 15.80or150hm ... . . .. £36.00
Fane Crescendo 18.8or150hm . . ... ... £47.50
Fane807T8"d/c.roll/s.8or150hm ... . . £3.85

Fane 801T 8” d/c. roll/s, 8 ohm ..
Goodmans8P8or150hm . .........
Goodmans 10P 8 or 150hm .
Goodmans 12P8or150hm ... ...
Goodmans 12P-D8 or 150hm Lo
Goodmans 12P-G8or150hm .......
Goodmans Audiom 1008or150hm ...
GoodmansAxent 1008ohm .. .. ..
Goodmans Axiom401 8or 150hm

GoodmansTwinaxiom8”8or150hm ... ... £7.50
Goodmans Twinaxiom 10” 8or 150hm ... . £8.25
Kef T27

KefT15

KefB110

Kef B200O

KefB138 .. ..

Kef DN8

Kef DN 12

Kef DN13

Richard Allan CG8T 8"d/c roll/s !

STC4001G supertweeter .. ... ... .
Wharfedale Super 10RS/DD 8 ohm .. .. ...£9.80
Fane 701 twinribbonhorn .. .. ... .. .. £23.00
Baker Major Moduie each

Fane ModelOneeach . ... ... d
Goodmans DIN 204ohmeach .......... £8.75
Helme XLK25 {pair) ... .. - £18.17
Helme XLK30 (pair) .. .. R £14.95
Helme XLK5O0 {pair) .. ... .. ... .....£37.18
Kefkit2each ....... SPYLEE ... £23.50
Kefkit3each ....... . £34.00
Peerless 3—15 (3 sp. system) each ..... . £15.00
Richard Allan Twinkiteach . ..... .. .. . _. £8.25
Richard Allan Triple 8 each o £13.00
Richard Allan Tripleeach ... ... ... .. .. £18.50
Richard Allan Super Triple each e £21.50
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
enclosures’’ book.

All units guaranteed new and perfect.
Prompt despatch

Carriage: Speakers 38p each. tweeters and
crossovers 20p each. kits 75p each (pair £1.50).

WILMSLOWAUDIO

Dept WW
Swan Works, Bank Square, Wilmslow,
Cheshire SK9 1HF Tel. Wilmslow 29599
{Discount HiFi, PA and Radio at
10 Swan St, Wilmslow.)

The Young
Generation

Flatform Relay AZ 535

1 changeover,

high dielectric strength
between coil and contact
stack for reliable insulation
between signal

and heavy duty circuits.

Contact material: Silver
cadmium oxide, fine silver.
Switching 3A
capability 240V 50 Hz

500 VA
Operating
power ca. 360 mW
Coil voitage maximum 110V
Surface area 32.5 x 20 mm
Height 11 mm

ZETTLER

Zettler UK Division
Equitable House,
Lyon Rd., Harrow,
Middx. HA1 2DU
Tel. (01) 8636329
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Private enquiries, send 5p in stamps for brochure

THE QUARTZ CRYSTAL CO.LTD.

G.C.C. WORKS, WELLINGTON CRESCENT,
NEW MALDEN. SURREY. 01-942-0334 & 29§8

al07

EXCLUSIVE OFFERS

SYNTHESISER SOUNDS SUPREME
B8Y DEWTRON—THE UP-FRONT PEOPLE
YOU can build professional standard synth. equip-
ment from our modules if you can read and
solder! E.g. pitch-to-voltage enables your creation
to play itself from sound of voice, sax. clarinet,
guitar etc. Send 1Sp NOW for full catalogue. 10

years experience from—-

D.E.W. LTD.

254 Ringwood Road, FemJown, Dorset.
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NTEL [23v500

* We may have calculator keyboards—send s.a.e.
HP 5082-7731 .3" Red LED digital display£1.90 + VAT £2.09
CT5001 4 Function Caliculator IC . £4.80+ VAT - £5-28
MKS50250N Alarm Clock IC .. . . . ... £7.60+ VAT - £8.36
CT70G1 Alarm/Calendar Clock IC . .. £16.50 + VAT —-£18.15
SP352 2 digits .55" for clocks, etc. £4.00 + VAT= £4.40
NO P&P CHARGE—Dats supplied “with device. Send 20p.
stamps if you like. for full data and cnrculls on all of above. or
send a 3%p stamp for our product list to
SINTEL, 53 ASTCN STREET OXFORD.

NEVER BEFORE OFFERED
WORLD-WIDE RANGE
COMPLETE TRANSPORTABLE H.UF. 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 20 mjca digital readout synthesised frequency
control. with line amplifiers and inputs, operating
position and remote control facilities and ancillary
equipent, Power fnput 1153V or 230V A.C. Full details

on application.

PHILCO HC-150 POINT-TO-POINT STRIP RADIO HF
RECEIYERS 2'30 mjcs. Ten fully tuneable channels to
0-5 kcs with symthesisers. Single and diversity reception
on ISE, DSB, S4B with 4 sub-bands to each channel.
Pull details and prices on applicatinn.

HIGHEST QUALITY 197 RACK

MOUNTING CABINETS & RACKS

CABINETS
Our  Height Width Depth  Rack Panel
Bef_ in inches ininches ininches Spaceinins. Price
D69 13 68  £10-00

CL 30 60 36 2 £12-50
CRr 659 30 20 £24-00
LM 70 20 26 138 £21-00
FA 85 22 36 160 £22:00
no sides
FB 74 21 22 70 8:00
FC 52 25 22 47 £17-00
FD 10 22 24 72
FE 72 22 21 68  £18-00
FG 11 19 18 10 £11-00
FH 15 21 17 11 £12:00
FJ 15 21 15 12 £12:00
FN 70 24 20 68 £17-00
FL 84 22 17 80
FM 70 72 27 120 £20-00
FP 6 22 70 £18-00
Also Consoles. twin and muilti-way Cabineta.
OPEN RACKS
Our Heightin Channel Rack Panel
Ref. (ncb:u Depih Space Base Price
RF 3 79 15 £11-00
G 14 £9-00

2
Full detalis of all above on roquest.

We bave a iarge quantity of * bits and pleces”
we capnot list—please send us your requirements
we cap Dprobably bhelp—all enquiries answered.

% 400 channel Pulse Height Bpectrum Analyzers I'.U.K.
% Racul 8A 21 and 8A 52 Counters £30
% Airmec 245 L.F.150 watt Osclllators £30-00
% Solartron CD 1015 Oscilloscopes £40-00
% Eddystone Receiver Cabinets £12-00
% 8olartron 5/25000 cyc. Osclllators £24-00
% Dawe 630 Phase Meters £22-50
% Bouthern Inst. 1800 F.M. Meters £24-00
% Belling Lee T.V. Relay Equipment P.U.R
% Addo 5/8 track Tape Punches £48-00
% Tally 5/8 track Tape Readers £48-00
% 80 column Csrd Hand Punches £40-00
% 75 feot sectional self supporting Towers 830088
% Autc Electric Carillon Chimes 0-
% CV-I57 Hoftman I8B/83B Converters £95-00
% 10 foot Triangular Lattice Mast Sections
6 Inch sides £12:00
% Ditta 15 foot with 15 inch sides £29-00
Y% Casella A Electric Hyg -00
% Racsl MA-160 Synthesisers £95-00
We have a varied assortment of industrial and
professional Cathode Ray Tubes available. List on
request,
% Racal MA-250 Decade Generators £125-00
% Racat RA-98 8.8.B./D.8,B. Adaptors £75-00
% Avo Geiger Counters, new £8-00
% BServomex 2KVA Voltage Regulators £4400
% Double Co-axial Blowers 6 X6 220 v. AC. £8-00
% Amp=x 8.E.10 Auto Degaussers £45-00
% Uniselectors 10 bank 25 way full wipe £3-00
% R.C.A.5 element 420 m/cs Yagi Beams £6:00
Y Hayres 500 watt 230 v./115v. Isolation
Traunsformers £8-00
% Muirbead D.888 Analysers £80-00
% Laboratory Radio Interference Filters £2-00
% Cawkell Type 1471 Variable Filters £70-00
% 54in. dia. Meteorological Balloons £2-00
% Flanu Microwave Attenuators 4/12 GMC £40-00
=
FREE
40-page list of over 1,000 different items in stook
available—kesp one by you.
INSTRUMENTATION TAPE
RECORDER-REPRODUCERS
AMPEX
FR-600

1” and 1" 14 apnd 7
tracks 4 speeds Trans-
istorised

MINCOM
CMP-100
4”47 1" 7 tracks 6 speeds

TD-1
1" 4 tracks 7 speeds
Several other smaller

ecks.
Full details on request.

Prices of above 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 ¢.p.m. .
Prices on Application
PLEASE ADD V.A.T. TO ABOVE

P. HARRIS
ORGANFORD — DORSET

BHI16 6ER
BOURNEMOUTH-85051
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STEREO RADIOGRAM CABINET

Long. tow and Modern. Teak veneered with sliding front and tapered
legs. Speaker spaces each end. Size approx. 4' 2" 168" X 15"
Probably cost over £20 to make. Qur Price £8.10 each. We can
srrange delivery within 200 miles if you can order 10 or mare
ELECTRIC WELDER

Big transformer in metal case with carrying handle and control
switch. output through very heavy duty terminais. Qutput voits
1.9-4.25 volts max. 117 amps.—normal mains input socket for
optional foot switch. £19.50 plus £2 carriage up to 200 miles
A further £ for each 100 miles extra,

24V 3AMP MAINS TRANSFORMER
Upright mounting with fixing ciamps. standard primary 240/200/195/
160—£3.50 plus 30p post and service.

MAINS TRANSFORMER

(6.5v—0-6.5v at 500 mA and 1v at 1 amp.} Normal tapped primary.
Upright mounting with fixing Jugs. £1.00.

MAINS TRANSFORMER

{18v-37v-39v41v at 2 amp or this would function at 18v—0-18v)
Primary tapped 110. 115 127, 200. 220 snd 240v selected by
labelled plug Primary screen and muiti-tapped. Upright mounting
with fixing lugs £2.95.

MIDGET TWO GANGS

Tuning condenser as fitted to many Japanese Hong Kong radios—
probably 200p! each section with }” spindle with terminals less
trimmers. Price 38p. With trimmers 50p.

FERRITE RODS

For aenals. aic. The following types are in stock: Dia. *.4" long 15p.
5 long 18p; Dia. §°. 5" long 20p, 6" fong 25p, 8" iong 30p; Dia. §”
4" long 20p, 5" fong 25p. 6” long 30p, 8" long 40p; Dia $*. 6" tong
35p; Ferrite Siab3” long X 47 X " 20p.

PHOTO RESISTOR

Mutlard type. This drops its resistance from approx. 250K ohms indark
10 only spprox. 200 ohms in bright light but it is only quite small in
fact less than }” square with leads comng out of corners on one
side. Price 22p.

0-8 AMMETER

square. full vision face for flush mounting—mowving iron. ideal
for charger, 75p each.

HORSTMANN 24-HOUR
TIME SWITCH

With 6 position programmer. When fitted
t© hot water systems this could programme

as follows:

Pro- Central
gramme Hot Water Heating

o Off

1 Twice Daily oft

2 All Day o

3 Twice Datly Twice Daily
4 All Day All Day

5 Contnuously Continuously

Suitabie of course. to programme other than ceniral heating and hot
water. for insiance. programme upstairs and downstairs electric
heating or heating and cooling or taped music and radio. In fact
there is no timit to the versaulity of this Programmer. Mains
operatad Size 3" X 3" x 2" deep Price £3.85 as illustrated but
Jess case.

1. F. TRANSFORMERS

Tunable around 4G5 KC. Japanese manutacture as fitted to many
Japanese-made portabla radios. Three sizes availabie. Sub-miniature.
approx. 1 X 3" X §" high: miniature, approx 3" X 3" X " high:
small, approx. §” X §” X 1 and standard 9/10" X 9/10” X 3" All
st 11p each.

12V POWER PACK

“Smooth flow.” double-wound mains transformer, fult wave rectifies
and overload protection. Completely enclosed In plastic case with
output tesminals and flex iead— ideal 1o operate models. drive motors.
charge smatl batteries. elc., etc. Price £2.25.

TIME SWITCH

Mains driven. 24-hour clock—driving two pairs of on/off switches, this
switch sequence wilt repeat until reprogrammed. Complete in pressed-
steel case with glass window in front. Continental make Price £3.50.
RELAY

Clare Eliot Sealed and wire ended 675 ohm coll with two pairs
change over contacts. Price £1.65.

12V 1;AMP POWER PACK

This comprises double-wound 230/240v
mains transformer with full wave rectifier and
2000 m/t/d smoothing. Price £2.20, plus 20p
post and packing.

HEAVY DUTY

MAINS POWER PACK
Output voitage adjustable from 15-40v In steps—maximum load
250W—that is from 6 amp at 40v to 15 amp at 15v. This really 1sa
high power heavy duty unit wuh dmens of workshop uses. Qutput
voltage is very qui push on leads.
Silicon rectifiers and smoothing bv &) 000 m/'/d Price £6.33 plus 65p
post

NUMICATOR TUBES
For digital instruments, counters, timers, clocks. etc. Mi-vac.
XN.3. Price 99p each. 10for £9.
ELECTRIC MOTORS
7 powerful battery molors as used in racing cars and power models.
Output and types vary to make them suitable for hundreds of different
projects—tools. toys, modets. etc. ANl brand new reversible and
for 10 to 12v. Bats.. wiring diagrams included. £1 for 7. Postand
VAT 30p.
Details of how to make
F R E E miniature power station.
TRANSISTOR POWER PACK
Adjustable output 6-12v up to 500 mA. Kit comprises double-wind
. 4 rectifiers. and i £1.38.
TERMS : Add 10% VAT, Send postage where quoted— other
itams. post free if order for these items is £6.00. otherwise add 20p.

J.BULL(ELECTRICAL)LTD

(Dept. WW)

102/103 Tamworth Rd.
Croydon CRO 1XX

° ELECTRIC
TRANSFDRgIER

TYP 7
INSTANT HEAT withi

N
New surpius stock as illustrated. AC 240 vots. Input power 100VA
instant heat at touch of trigger switch in handle. Constructed in
robust plastic casing with work light in front and 4’ X 3-core cable.

PROGRAMME

Designed to
switch central heating
and hot water on/off twice a day.
Suitable for any electrical appliance
up to 3 amps 240 volts A.C.

£5650 %=
28p

VAT paid.
New surplus stock as illustrated. Size 7 X 47 X 3"
Smiths Time Switch with 24-hour dial which is simple to set to
switch on/off twice per day at any times required. Also fitted with
two lever switches which can be set to operate two circuits which can
each be set to operate on Time Switch twice per day. all day. con-
tinuous, or off. Mounted in robust white plastic casing. Drilled for
fixing on back supplied with wiring instructions. Ideal for shop lighting
and many other applications.
SAE FOR CATALOGUE WITH MANY DTHER BARGAINS TD

. W. WHEELHOUSE & SON
9/1] BELL RDAD, HOUNSLOW. PHONE 01-570 3501.
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TELEPHONE CABLE, Plastic covered grey 4-core coloured
coded. 7¢p per yd.

RECORD STORAGE UNITS. Brand new, Anti-warp. ‘Compact
200° stores 200 records. 'Compact 100" stores 100 records.
Pricer and leaflets available on request, s.a.e.

ELECTRICITY SLOT METERS (5p In glot) for A.C. mains. Fixed
tarift to your requirements. Suitable for hotels, ete. 200/250v.
15 A, £7-42. 20 A. £8-25. P.P. 75p. Other amperages available.
Reconditioned as new. 2 years guarantee.

MODERN DESK PHONES, red, green, blue or topaz, 2 tone grey
or black, with internal bell and handset with 0-1 dial £5-50.
5-WAY PRESS-BUTTON INTER-COM TELEPHONES in Bake-
lite case with junction box handset. Thoroughly overhauled,
guaranteed. Price £5-25. Wiring diagram on request, send a.a.e.
10-WAY PRESS-BUTTON INTER-COM TELEPHONES in Bake-
lite case with junction box handset. Thoroughly overhauled.
Guaranteed £6-75 per unit. Wiring diagram on request, send

20-WAY PBESS-BU'H‘ON Dﬂ'EB-COH '!'ELEPBONES In Bake-
lite case with j v
27 75 per unit. erlng dlugmm on request, send s.a.e.

The '88'" Set. This transceiver, weighs approx. 5 lbe, and
measurcs 3tin. x H¢in, x 9fin. It is a 4 frequency channel set
41-44 mc/s., Crystal Controlled and operates from a dry battery
H.T./L.T. 84/1." v. I.E. Ruben Mallory Type No. 1 and employa
the following 14 valves. 3A4, 1 off; 114 ¢ off; 1T4, 4 off; 185, 1
off; 1A3, 2 off. £6-50 plus 75p P. & P,

Al prices subject to fluctuation

13 LISLE §T. (:55-) LONDON W.C.2

Open all day Saturday

TAPE RECORDERS FOR
RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO
single and multichannel
SIMMONDS ROAD, WINCHEAP

CANTERBURY, KENT
0227-68597
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HENGSTLER

Manufacturers of counters and counting systems

HENGSTLER GB LIMITED,
NAZEING NEW ROAD,
BROXBOURNE. HERTS, EN70'6SX.

TELEPHONE: HODDESDON 68451
TELEX: LONDON 263243
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PEAK PROGRAM METERS TO BS4297
also 200K Hz version for high speed copying.
Drive circuit, 35 x 80mm, tor TmA L.H. zero meter to BBC

ED1477. Gold 8-way edge con supplied.
4 off 10 off 50 off
£8 50

Complete kit £10.00 £9.50 £9.
Built and alnl? £14.00 £13.30 £12.60 £11.90
ERNEST TURNER PPM meters, scalings 1/7 OR-22/+4. Type

642, 71 x 56mm £10-90; 643. 102 x 79mm £12.90.
Twin movement. scale 86 x 54mm £31.

FREQUENCY

SHIFTER

PUBLIC ADDRESS : SOUND REINFORCEMENT
in any pubiic- address system where the microphones and
louds(reakers are in the same vicinity acoustic feedback {hawl-
round) occurs if the amplification exceeds a critical value. By
shifting the audio spectrum fed to the speakers by a few Hartz
the tendency to howling at room resonance frequencies is
destroyed and an increase in aam of 6-8dB is possible before
the onset of feedback. The 5

both speech and music.

z shift used is imperceptible on
SHIFTERS IN BOXES with overload LED. shift/bypass switch,
BS4491 mains connector and housed in strong diecast boses
finished in attractive durable blue acrylic. Jack or XLR audio con-
nectors,
Type A B C
Input impedance 200Kohm 200Kohm 10Kohm BALANCED
Output impedance 2Kohm 20 or 800 ohm 20 or B0O ohm BAL
mﬁ':'e £58.00 £88.00 £84.00
SHIFTER CIRCUIT BOARDS FOR WW July 1973 article
Complete kit and board £21.00 Including p.s.u and DESIGNER
Board built and aligned £28.00 mains transformer APPROVED

SURREY ELECTRONICS

The Forge, Lucks Green, Cranleigh,

Surrey GU6 7BG. (STD 04866) 5997
CASH WITH ORDER. less 5% UK post free. add VAT
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RADIO & TELEVISION
SERVICING
1973-1974 MODELS

price £5-75
PIEZOELECTRIC

Mullard. Price £4-20

STEREO F.M. RADIO HANDBOOK
by P. Harvey. Price £2:60

VIDEO RECORDING RECORD AND
REPLAY SYSTEMS by G. White.
Price £3-45

SILICON RECTIFIER HANDBOOK
by Motorola. Price £1-30

THE RADIO AMATEUR’S HAND-
BOOK 1974 by A.R.R.L. Price £2:95

DIGITAL LOGIC BASIC THEORY
£AIN6? PRACTICE by J. H. Smith. Price

RADIO AND ELECTRONIC LAB-
ORATORY HANDBOOK by M. G.
Scroggie. Price £5-50

TEST EQUIPMENT FOR THE RADIO
AMATEUR by H. L. Gibson. Price £2-00

RADIO WAVE PROPAGATION by
A. Picquenard. Price £10-00

MOS INTEGRATED CIRCUIT
DESIGN by E. Wolfendale. Price £4-20

*ALL 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.

CERAMICS by
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EX-COMPUTER
STABILISED POWER SUPPLIES

RECONDITIONED, TESTED AND
GUARANTEED

Ripple <10mV. Over-voltage protection
on afl except 24v. 7A. unit. 120-130v. 50 c/s
input. Stepdown transformer to suit about

Post & Packing £1-50

5-6v. 8A. £12 24v. 7A. £14
5-6v. 12A. £14 30v. 7A; £14
5-6v. 16A. £16

PAPST FANS 4{ x 44 x 2in. 100 cfm.
£3-5C (30p).

PAPST FANS 6in. dia. x 2&in. deep
Type 7576 £5:00 (30p).

WOODS FANS 6in. Plastic rotor £6-00
(36p).

COMPUTER GRADE

ELECTROLYTICS
12,000p 100v, 5 x 24 dia £1 (25p)
30,000, 25v 65p (20p)
ELECTROLYTICS

4000u 70v., 3,6001 40v., 41 x 2in. dia. 55p (14p)
10,0001 35v. 5,000u 35v., 40p (12p)

4,0001 100v., 4% x 2} 55p (22p)
EX-COMPUTER PC PANELS 2 x din.,
min. 35 transistors with data 50p (12p). 25
boards for £1 (30p).

QH Bulbs, 12v.55W. ........ccv00n 50p (6p)
250 Mixed Resistors ............. 60p (94p)
250 Mixed Capacitors ............ 60p (94p)
200 St Planar Diodes ............ 50p (7p)
Microswitches.............. 8 for 50p (9p)
Min. Glass Neons ......... 8 for 50p (6p)

10-way Terminal Blocks ... 10 for 55p (15p)
Pastage and package shown in brackels
Please add 10% VAT to TOTAL

KEYTRONICS
Mall Order only.
&4 EARLS COURT ROAD, LONDON, W.8
01-478 8499

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wants

To “Wireless World” Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.[

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

@ Rate: 66p PER LINE. Average seven words per
line. Mimmum two Hnes.

@ Name and address to be included in charge if used
in advertisement.

@ Box No. Allow two words plus 30p.
@ Cheques etc., payable to ‘“‘Wireless World” and
crossed “ & Co.”

@ Press Day July 23, 1974 for August, 1974 issue.
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TYPE A
Input: 12V DC

Output: 1.3kV AC
1.5MA

Price £2-95-

Price £4-20

NEW RANGE—TRANSISTOR INVERTORS

TYPE B
Input: 12V DC

Output: 1.3kvV DC
1.5MA

TYPE C
Input: 12V to 24V DC

Output: 1.5kV to 5kV
AC 0.5MA

Price £5-85

Postage & Packing 36p. Add V.A.T. at 10%
CHILTMEAD | D

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

TYPE D
Input: 12V to 24V DC
Output: 14kV DC 100 microamps
at 24V. Progressively reducing for
lower input voltages.
Price £11
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Vital Issues

The issues are quite regular-and they discuss
issues of vital importance to everyone who uses
electronic test equipment.

The periodical, Marconi Instrumentation, which
is mailed out free to all mf customers three times
annually, contains technical artidles about our latest
instruments and up-to-the-minute information
on their application to the solutions of measure-
ment problems. It is written by engineers for
engineers in English with summaries in four other
languages.

And that's not all, by any means.m? Contactis a
newspaper published six times a year to keep you

in fouch with news and progress in the measurement
business. Then there are our hardback publications,
too. Already, there is a volume on TV Video
Transmisson Measurement written by the Head of
BBC Measurement Systems Laboratory, and another
book discusses the techniques and development of
‘white noise’ testing. Shortly we will be publishing a
book on pulse code modulation, by a senior Post
Office engineer.

There are technical data sheets, applications
notes, catalogues, concise catalogues and product
orochures, all aimed to help you measure.

Are you reading us?

&®
MM : THE COMMUNICATORS

MARCONI INSTRUMENTS LIMITED

Longacres * St. Albans * Herffordshire AL4 OJN * England * Telephone: St. Albans 59292 - Telex: 23350.

WW-002-for further details
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The proved superiority of
ERSIN Multicore Solder for over
thirty years is due to many
factors. We have specialised
throughout this period in the
manufacture of cored solders.
Consequently our research and
manufacturing staff have been
able to devote all their energies to
the development of Multicore
Solders. All alloys are of highest
purity, carefully formulated
and checked.

Our unsurpassed ERSIN flux is
rigorously tested before and after
it is incorporated in the solder
wire. Our five separate cores of
flux ensure flux continuity, leave
only an ultra-thin layer of solder
separating flux from work for
instant wetting and provide
a more accurate ratio of flux to
solder. It is therefore possible to

use less solder and obtain greater
reliability.

Our Quality Control at all
stages of manufacture is
guaranteed and recorded by the
batch number on every reel.

In addition to our standard
range of wire diameters (10-22
swg: 3.2-0.7 mm) supplied on
23 kg and ¥ kg reels we also mass-
produce needle-fine gauges (24-34
swg: 0.56-0.23 mm) on 250 g reels
for microminiature soldering
applications —still with 5 Cores
of flux. -

ALLOY

Melting Temperature
Composition Grade Solidus Liquidus Specification
{nominal major elements) °c °c
50/33/17 Sn/Pb/Cd TLC 145 145 DIN 1707
62/36/2 Sn/Pb/Ag LMP 179 179 DIN 1707
62/35.7/2/0.3 Sn/Pb/Ag/Sb Sn62 179 179 QQ-5-57 1E
63/36.7/0.3 Sn/Pb/Sb Sné3 183 183 QQ-S-571E
60/40 Sn/Pb K 183 188 B.S. 219
60/39.7/0.35n/Pb/5b Sn60 183 188 QQ-S-57 1E
50/50 Sn/Pb F 183 212 B.S.219
50/49.7/0.3 Sn/Pb/Sb Sn50 183 212 QQ-S-57 1E
50/48.5/1.5 Sn/Pb/Cu Savbit1 | 183 215 UL
45/55 Sn/Pb R 183 224 B.5.219
40/60 Sn/Pb G 183 234 B.5.219
40/59.7/0.3 Sn/Pb/Sb Sn40 183 234 QQ-S-57 1E
30/70 Sn/Pb ] 183 255 B.S.219
20/80 Sn/Pb v 183 275 B.5.219
15/85 Sn/Pb — 225 200 =
Pure Tin P.T, 232 232 B.S.3252
95/5 Sn/Sb 95A 236 243 B.S.219
5/93.5/1.5 Sn/Pb/Ag

One of our most popular
special ERSIN Multicore Sclder
alloys is SAVBIT alloy. Compared
with ordinary tin/lead solders it
dramatically reduces the erosion
of soldering iron bits, copper
wires and printed circuit
conductors. It also saves costs
and increases reliability. SAVBIT
alloy containing 5-Cores ERSIN
362 flux has received special
Ministry approval—under DTD.
900/4535 for Military applications.

Sectioned iron-plated bit, after 40,000
simulated operations using
60/40 Solder.

Sectioned iron-plated bit, after 40,000
simulated operations using

SAVBIT Solder.

For full information on these and a Selector Guide to other MULTICORE products please write on your
Company's letterhead direct to:

Multicore Solders Limited, Maylands Avenue, Hemel Hempstead, Hertfordshire HP2 7EP.
Tel: Hemel Hempstead 3636 Telex: 82363



