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How do you control all this?

Swiftly Safely And surely.
With the ITT range of STAR
mobile radiotelephones.

STARphone. The smallest
radiotelephone in the world We
designed it without external

rods or aerials to fit in your
pocket Yet despite its diminutive
size, STARphone will give you
incredibly clear two-way
communication over a wide area
To help you load and unload

at the dock-side, in factories and
warehouses. To keep you in
touch on building sites, in
hospitals, at airports. Approved
by the Ministry of Technology
for safe use in oil refineries, petrol
tankers,orwherever fireis a hazard

And for perfect fade-free
communication in moving
vehicles, STAR mobile
radiotelephone. Its
noise-cancelling microphone
means you get crystal-clear
speech transmission, whatever's
going on in the background.

At whatever speed you're
travelling. And it has excellent
range and penetration of built-up
areas. You'll find STAR in taxis,
transport fleets, police cars and
ambulances. To name but a few

What's more, the entire range of
STAR equipment has won the
British Council of Industrial
Design Award for its good looks
and functional design. Another

reason for its worldwide
marketing success.

The STAR range of mobile
radiotelephones is widely used
across the globe wherever
growth in industry calls for more
efficient and reliable
communication. Designed

and produced by ITT and
marketed in Europe through the
vast ITT sales network,
STARphone and STAR mobile
radiotelephone are available
from:

ITT Mobile Communications Ltd.
New Southgate, London N.11.
Telephone: 01-368 1200

Telex: 261912

ITT

WW—001 FOR FURTHER DETAILS
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Designers specify them for their reliability and modern styling.
Buyers choose them for their competitive prices and delivery.

yior
panel meters

are selected by equipment manufacturers everywhere.

MILLIVOLTS

Vista Series Edgewise Series Fyneline Serles

Popular, reliable panel Here's the latest in Adaptable versatile series
meters with robust phenolic the range of three Edgewise with scale lengths from
mouldings and scale iengths from panel meters, the Model 330 12in to.4%in. Contemporary
12in to 43 in. This range combines with a 2% in scale length. styling and clear shadow-free
compact functional styling Ideal for today’s crowded readings ensure maximum
with easy readability and instrument panels, readability. This modern range
excellen: performance. other scale lengths are maintains the Taylor
Mechanically interchangeable 17%in (Model11) and reputation for reliability

.with the “yneline range. 13in (Model220). and sensitivity.

Taylor offers a comprehensive range of moving- and high torque/weight ratio. They are

coil and moving-iron panel meters. The moving- sensitive, accurate instruments that conform

coil meters feature the proven Taylor centre-pole generaily to BS 89/54 with contemporary

movement with practically friction-free
operation, inherent magnetic shielding

or conventional styling. Ask for the
Panel Meter Shortform Catalogue.

Taylor makes test equipment too!
Two typical models are Taylor

Model 88B, a robust, wide-range
multimeter with automatic cut-out and
polarity reversal facility, and the

Taylor Electrical Instruments Limited
M -remember were now at Dover!-
% Archcliffe Road. Dover. Kent. Tel: Dover 2634 Telex: 96281L

popular Taylor Type 127A,

a pocket-sized multimeter for

the service engineer and hobbyist.
Ask for the Instrument
Shortform Catalogue.

THORN
A Member ol
the Thom Group ~ TAQ

See us on the Thom Group Stand. Stand No. 1-116/130 London Electronic Components Show (RECMF) May 18-21 1971
WW—006 FOR FURTHER DETAILS
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Over3500
Specific
types -
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For quality, reliability

and world-wide

availability you can

rely on Haltron valves.. . .

and on Hall Electric’s speed,
intelligence and reputation.
Ministry of Technology EID approval
Air Registration Board approval.

]
[

= Vg Hall Electric Limited
Haltron House, Anglers Lane
i London, N.W.5.
| Telephone : 01-485 8531 (10 lines) Telex: 2-2573

Radio Valves and Tubes cabies: Hallecrric, London, N.w.5.

WW-—007 FOR FURTHER DETAILS
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LEVELL] R. C OSCILLATOR TYPE TGZOODM

RMS. SOURCE VOLTAGE
20 70

v 70mV
G '
TEST
SUW(
s-n’°V

MA|
DE IN ENGLAND By LEVELL HLECTRONKCS (313

_AM’UTUDE___‘

'1 w
. LFREQUENCVJ

SERIAL NO.

e R ik

7V r.m.s. Sine or Square from1Hz to TMHz

FREQUENCY:

SINE WAVE OUTPUT:
DISTORTION:
AMPLITUDE STABILITY:

SQUARE WAVE OUTPUT:

SYNC. OUTPUT:
SYNC. INPUT:
SIZE & WEIGHT:

1 Hzto 1MHz in 12 ranges. Accuracy & 2% + 0-03 Hz.
7Vr.m.s. reducible to < 200pV with Rg— 600Q at all levels.

< 0-1% up to 5V output, < 0-2% at 7V from 10Hz to 100kHz.

< 4 1% variation with frequency up to 300kHz.

7V peak reducible to < 200pV. Rise time < 150nS.
~1V r.m.s. sine wave in phase with the main output.
+ 1% frequency lock range per volt r.m.s. input.

7” high X 103" wide x 51" deep. 10 Ibs.

Types TG200 and TG200M generate
only sine waves. Types TG200M and
TG200DM have a meter calibrated
0/2V, 0/7V and —14/+6dBm.
Types TG200 and TG200D have a
calibrated control instead of a meter.

a3

st £42 12500 £45 2 £52 2200 £55
TG200 TG200D TG200M TG200DM

Prices include batteries with 400 hour life. Mains power units are £10 extra.

LEVELL|R.C. OSCILLATORS

PORTABLE INSTRUMENTS Park Road

LEVELL Electronics Ltd High Barnet Herts. Tel : 01-449 5028

Send for literature covering our full range of portable instruments.
WW—008 FOR FURTHER DETAILS
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The surround of silence—the truth of pure sound

The best pick-up arm in the world

Write to SME Limited - Steyning - Sussex - England

WW—009 FOR FURTHER DETAILS
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3] BRADLEY elecironics

From Bradley.

A new

AC/DC DVM
with a.c. range
20 Hz-100 KHz
at £420.

All Bradley instruments can be
supplied with a British Calibration
Service Certificate from ourown
B.C.S.approved standards laboratory.

AC OC DIGITAL VOLTMETER

DC ~ VOLTS — AC
1000 1000

100

INPUT
Low

CALIBRATE

Bradlay's nzw high-quality AC/DC Digital
Voltmeter costs you only £420 in the U.K.
and this includzs all extras.

The Bracley 183 measures d.c. voltages
from 1Gu¥V to 1000V d.c. with an accuracy
of 0.01 . It has a maximum reading of
1500V, Jsing the 50% overrange facility.
The ex-ras include guarded input circuits
which give high common mode rejection;
>140 dB at ne frequency.

On a.c.the 188 will measure from 100uV to
1000V r.m.€. and over the range 40-5000Hz
the acau-acy is 0.1%. The common mode
rejecticnis 50dB at 50Hz.

As we've s3id, the 188 includes all usual
optional extras as standard—display
storage, 1-2-4-8 coded BCD data output,
an unsaturatac¢ standard cell as an internal
calibracionreference and automatic
indicat on of polarity.

The 188 de-initely gives a lot of value in a
small package.

G & EBRADLEYLTD
Electral House, Neasden Lane
Londor NW10

Tel: 4507811 Telex: 25583

A Lucas Company
BRADLEY

| electronics

—
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Model 9R-59DS BUILT IN MECHANICAL FILTER 8 TUBES COMMUNICATION RECEIVER

e |

ol 2 - BAND GPREAY

TRIO'S 9R-59DS
FOR SELECTIVE SUPERIORITY

The thrills of amateur short wave communication can be a joy forever. With TRIO’s 9R-59DS
communications receiver you can be assured of repeated adventure. TRIO’s modern engineering
techniques are especially apparent in its mechanical filter which achieves amazingly superior
selectivity. For the thrill of a lifetime tune in with TRIO’s 9R-59DS.

Specifications:

® frequency Ranges: Band A 550-1600KHz, B 1.6-4.8MHz, C 4.8-14.5MHz, D 10.5-30MHz. o Sensitivity: 2uV
for 10dB S/N Ratio (at T0MHz) e Selectivity * 5KHz at —50dB e Power Consumption: 45 watts ®Audio Power
Output: 1.5 watts @ Tube & Diode Complement: 6BA6x 3, 6BE6x 2, 6AQ8x 2, 6AQ5, SW-055%2, SW-05x 2,
IN6Ox 2. e Dimensions: Width 157, Height 7, Depth 10".

¥
ALL BAND COMMUNICATION & s $SB COMMUNICATIONS
RECEIVER ﬁp RECEIVER
JR-599 | SUE-R

JR-310

the sound approach to quality

TRIO

TRIO ELECTRONICS, INC.

TRIO KENWOOD ELECTRONICS S.A. 160 Ave., Brugmann, 1060 Bruxelles, Belgium
Sole Agent for the U.K.
B.H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street, Tower Hamlets, London E. 1. Phone: 01-790 4824

WW-—010 FOR FURTHER DETAILS
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They're easier to design with . .. quicker to assemble. Two very good
reasons for getting to know the Arrow 93 family of rocker switches.
On the drawing board, their versatility meets your every switching
need with matching units that mount up snugly together—same
standard escutcheon, same standard aperture. Versatility? 17 varia-
tions on the basic switch alone—one or two pole, two or three
position, plus biased versions. Then, a series of twin rockers in one
pole, two or three position variations. On-off switches with built-in
pilot lights, one or two pole. And indicators with single or double
lenses to match the versatility of the switch range.

Then, on to assembly stage. Press an Arrow 93 unit into its aper-
ture and it snaps securely into place. Clip the connections onto its
spade terminals and you've completed the job in seconds. Tot up

a7

See us on Stand 1-182 at the I.L.E.C. Show, Olympia

the savings in labour costs! You'll see why the Arrow 93 series is

a happy family from your point of view.
They're rated up to 15A 250 V AC. Ask us for the technical details.

ARROW ELECTRIC SWITCHES LTD.

BRENT ROAD, SOUTHALL, MIDDLESEX.
PHONE; 01-574 2442 Telex: 23332 Cables: ARROWHART LONDON

Subsidiary of mﬂ#%lj
sl f

93 series

WW—011 FOR FURTHER DETAILS
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Voriexion

50/70 WATT ALL SILICON AMPLIFIER
WITH BUILT-IN 4-WAY MIXER USING F.E.T.s.

This is a high fidelity amplifier (0.3% intermodulation distortion) using the circuit of our 100% reliable-100 watt amplifier
with its elaborate protection against short and overload, etc. To this is allied our latest development of F.E.T. Mixer amplifier,
again fully protected against overload and completely free from radio breakthrough. The Mixer is arranged for 2-30/6002
balanced line microphones, 1-HiZ gram input and l-auxiliary input followed by bass and treble controls. 100 volt balanced
line output or 5/1569 and 100 volt line.

This is similar to the 4 way version but
with 5 inputs and bass cut controls on each
of the three low impedance balanced line
microphone stages, and a high impedance
(10 meg.) gram stage with bass and treble
controls, plus the usual line or tape input.
All the input stages are protected against
overload by back to back low noise, low
intermodulation distortion and freedom
from radio breakthrough. A voltage
stabilised supply is used for the pre-
amplifiers making it undependent of mains
supply fluctuations and another stabilised supply for the driver stages is arranged to cut off when the output is overloaded or
over temperature. The output is 75% efficient and 100V balanced line or 8-160 output are selected by means of a rear panel
switch which has a locking plate indicating the output impedance selected.

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms—15 ohms or 100 volt line output

for A.C. Mains. Protection is given for short and open circuit output over driving and over temperature. Input 0.4 V on 100K
ohms.

THE 100 WATT MIXER AMPLIFIER with specification as above is here combined with a 4 channel F.E.T. mixer,
2-30/6C0Q  balanced microphone inputs, 1-HiZ gram input and l-auxiliary input with tone controls and mounted in a standard
robust stove enamelled steel case. A stabilised voltage supply feeds the tone controls and pre amps, compensating for a mains
voltage drop of over 25% and the output transistor biasing compensates for a wide range of voltage and temperature. Also
available in rack panel form.

CP50 AMPLIFIER. An ali silicon transistor 50 watt amplifier for mains and 12 volt battery operation, charging its own
battery and automatically going to battery if mains fail. Protected inputs, and overload and short circuit protected outputs
for 8 ohms—15 ohms and 100 volt line. Bass and treble controls fitted.

Models available with 1 gram and 2 low mic. inputs, 1 gram and 3 low mic. inputs or 4 low mic. inputs.

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 ¢/s—20 Kc/s + 1 dB.
Less than 0.2% distortion at 1 Kc/s. Can be used to drive mechanical devices for which power is over 120 watt on continuous
sine wave. Input 1 mW 600 ohms. Output 100—120 V or 200—-240 V. Additional matching transformers for other impedances
are available.

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to reduce intermodulation
distortion to a fraction of normal transistor input circuits. The response is level 20 to 20,000 cps within 2 dB and over 30 times
damping factor. At 20 watts output there is less than 0.2% intermodulation even over the microphone stage at full gain with
the trebie and bass controls set level. Standard model 1-low mic. balanced and 1 auxiliary input.

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19

Telephone: 01-542 2814 and 01-542 6242/3/4 Telegrams: “Vortexion, London S.W.19"

WW-—012 FOR FURTHER DETAILS
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INTERCONTINENTAL
COMPONENTS

for:

Electrolytic
Capacitors

from 6V to 500V DC wkg
5 mfd to 10,000 mfd

Available from
stock

INTERCONTINENTAL
COMPONENTS

Electric House,
18 King St., Maidenhead,
Berks. 5L6 IEG

Tel: MAIDENHEAD 32466

Vary the strength
of your

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. The bright chrome control knob activates
an on-off switch and controls 40-600 watts of
all lights except fluorescents at mains voltages
from 200-250 V, 50 Hz. The DIMMASWITCH
has built-in radio interference suppression.
Price: £3.20 plus 10p post and packing
Kit Form: £2.70 plus 10p post and.packing
Please send C.W.O. to:-

DEXTER & COMPANY
4 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH. Tel: 0244-25883.
As supplied to H.M. Government Departments,

Hospitals, Local Authorities. etc.

WW—013 FOR FURTHER DETAILS

— P Avage (| = Mdee——

*

N

Gompleie

HF Bzzzive Hiznns
zapshilingina

S0 maier circle

How Hermes did away with vast rhombic or log-periodic
antenna farms shoed away by a shrewd array ...

Take 1 meter diameter loops 4 meters apart and get an
omni directional broad-band receiving array.

covers 2 - 32 MHz

optimum beam characteristics for both long and short range
communications.

Rosette configuaration of linear arrays gives a number of
overlapping high gain beams all available simultaneously.

% Using less than one hundredth of the real estate.

Aperiodic Loop Systems are shrewd enough for restricted
space, quick set up, roof mountable, or just below ground
level. :

Governments and military agencies use them.

Give up the antenna farm. ASK US

Hermes Electronics Limited
Suite 315

2020 F Street N. W.
WASHINGTON

D.C., 20006

Telephone 202 296-2978
TWX 710-882-1106

WW—014 FOR FURTHER DETAILS
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Beat ap cramp.

With the Motorola5 to 60 amp silicon power transistor range.

Specify Motorola silicon power transistors Therangegoesfrom §to 60amps. You’ve gota
and you can besure of one thing-noampcramp.  choiceof § packages and up to 10amps in plastic.
Motorola give you the widest possible range. Beat amp cramp with Motorola. Write to:

And that’s not all.

) ) Motorola Semiconductors, Dept. WW2,
Specify Motorola and you’re putting top  York House, Empire Way, Wembley, Middx.
quality into your circuits. And saving money too. Telephone: 01-903 0944.

MOTOROLA Semiconductors

MANUFACTURING FACILITY A: EAST KILBRIDE, SCOTLAND
Distributors: Celdis Ltd, Reading. Elcom:tic T.td, Glasgow. GDS (Sales) Ltd, Slough.
Jermyn Industries Ltd, Sevenoaks. A. M. Lo+ & Co Ltd, Oldham. Semicomps Ltd, Alperton.

WW—015 FOR FURTHER DETAILS
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all

Check our
check list /

Meters available in over 100 case sizes,
Edgewise, Rectangular, Round and Square,
Bakelite, Clear plastic and Metal cases.

Clip-on Volt/Ammeters.

Contact Meters, Moving Coil Relays, Solid State.
Desk Stands.

Digital Panet Meters.

Edgewise Meters.

Educational Instruments.

Electrostatic Voltmeters.

Frequency Meters—Deflectional

Frequency Meters—Vibrating Reed.
Galvanometers.

Hour Meters, Elapsed Time Indicators A.C. & D.C.
Hermetically Sealed Meters.

Instrument Rectifiers.

Long Scale, 180° and 240° Meters.

Maximum Demand Indicators.

Motammeters Moving tron with overload scale.

Ooo0o0o0ooOoO0oOoO0OO0OO0oDocOooOooOooao
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DC MILLIAMPERES

Circular Scale 240"
Meters, Models CS60
and CS80. Nominal
scale lengths 47, 5.5,
Available in sensitivities
from 200 microamps
Moving Coil.

K.M. SERIES with clear
front Shadowless
Dials. Available in most
ranges of Moving Coil
and Moving lron.

Eight case sizes. Scale
lengths from 0.75"—
6.25".

ANDERS ELECTRONICS LIMITED

48/56 Bayham Place, Bayham Street, London, N.W.1.

Telephone 01-387 9092.

Manufacturers and distributors of Electrical Measuring Instruments.
Sole U.K. distributors of FRAHM Resonant Reed Frequency Meters

and_Tachometers. Manufacturers of purpose built electrical and electronic
equipment to customers’ requirements.

Anders means meters

Frequency Meters—with Contact Arms Solid State.

O Moving Coil Meters.

O Moving lron Meters.

O Multi-range Meters.

0O Pedestal Pattern Meters.

O Phase Switches.

O Portable tnstruments.

O Portable Instrument Cases.

O P.P.M. Meters

O Resistors or Multipliers.

0O Shunts.

0O Sub-Standard Instruments.

0 Switchboard Meters.

O Tachometer-Indicators.

O Tachometer-Generators.

O Tachometer-Resonant Reed.
O Test Equipment.

O Test Sets, A.C./D.C. (Precision).
O Thermocouple Meters.

O Thermo Junctions

O Transducers—Wattmeter

O Transducers—Frequency

0O Transformers—Current.

O Transformers—Split Core

O Transformers-Potential.

0O V.U. Meters

O Wattmeters—Panel Mounting.
O Wattmeters—Portable (Precision).
O Waterproof Pattern Meters.

. interested? Give us a ring.

it's the longest

Models KE1 and KE2
Miniature Edgewise
Meters. Nominal scale
fengths 1.2" and 27,
Available in sensitivities
from 50 microamps
Moving Coil.

Vulcan Short Scale
Meters Models V1, V2,
V3 and V4. Nominal
scale lengths 1.625",
27,2857, 35"
Available in all ranges
of Moving Iron normal
or overload scale.

Now ts longer!

We've made these four new additions to our already large
range of meters. They are well designed and pleasing to
look at. And they are competitively priced.

]

We also offer a fast delivery of non-standard instruments.
In small or large quantities. And many requirements can
be supplied off the shelf. Ask for details of our special
dial drawing and metric conversion service to customers
individual specifications.

WW—016 FOR FURTHER DETAILS



al2

Wireless World, June 1971

Converting to 4-Channel Stereo

SP2000

front Speaker

SD7000

Tape Deck

Turntable

Rear Speaker

The Sansui

Front Amp.

SP2000

Frant Speaker

i, iy v, S
Sansui 4-Channel Synthesizer Decoder

AUS55A

Rear Amp.

QS-1 System:

Rear Speaker

First and Foremost in 4-Channel Stereo.

Sansui’s QS-1 system was the first
and remains the foremost means of
economically —and authentically
producing four-channel stereo.

Built around the new but already
famed 4-Channel Synthesizer Decoder
(QS-1), the Sansui system is the
most inexpensive means yet devised
of moving up to the incomparably
richer world of four-channel stereo.
And yet, as audio critics have
testified, the effect is more than
equal to, and often better than that
produced by so-called “‘discrete”
four-channel systems.

But the most attractive aspect of
the QS-1 system is that it lets stereo
enthusiasts continue to make use of

their existing libraries ot 2-channel

discs and tapes, not to mention FM

stereo broadcasts, and to enjoy

them in the new 4-channel format

Which means more liveliness

more presence than those sources
» were ever thought to contain.

It’s accomplished by the QS-1's
unique decoding matrix, which
translates 2-channel signals into
four channels, and by a process
known as “phase modulation,” which
produces the minute time delays
necessary to the close approximation
of an entire sound field.

The QS-1 is at its brilliant best
when, as the illustration shows,
it is teamed with quality Sansui
components especially engineered

co0n €O

o ire . §) e

rreoO®

LR N AR e

to make the most of it.

These include the 3-motor 4-head
SD-7000 stereo tape deck and the
2-speed Automanual SR-2050C
turntable. For the front channels
get the new 140 watt AU-888
Control Amplifier and 70 watt SP-2000
speaker systems, and for the rear,
the 85 watt AU-555A Control Amplifier
and 25 watt SP-50 speaker systems.

And there you have it, four-
channel stereo at its finest, by the
first and foremost name in the field.
Sansui.

P>
s I

The Symbol of Sansui 4-Channel Sound

e &~ @

@ o

England: VERNITRON (UK) LTD. Thornhill Southampton S09 5QF Tel: Southampton 44811 / Ircland: RADIO CENTRE 122A, St. Stephen’s Green, Dublin 2 / West

Germany: COMPO HI-FI G.M.B.H. 6 Frankfurt am Main, Reuterweg 65

Switzerland & Liechtenstein: EGLI, FISCHER & CO., LTD. ZURICH 8022 Zurich, Gotthardstr.

6, Claridenhof / France: HENRI COTTE & CIE 77, Rue }.-R. Thorelle, 77, 92-Bourg-la-Reine / Luxembourg: LUX Hi-Fi 3, rue Glesener, Luxembourg / Austria: THE
VIENNA HIGH FIDELITY & STEREO CO. A 1070 Wien 7, Burggasse 114 / Belgium: MATELECTRIC S.P.R.L. Boulevard Léopold II, 199, 1080 Brussels / Netherlands:
TEMPOFOON N.V. Tilburg, Kapitein Hatterasstraat 8, Postbus 540 / Greece: ELINA LTD. 59 & 59A Tritis Septemvriou Street, Athens 103 / Italy: GILBERTO GAUDI s.a.s.
20121 Milano, Corso Di Porta Nuova, 48 / South Africa: GLENS (PTY) LTD. P.O. Box 6406 Johannesburg / Cyprus: ELECTROACOUSTIC SUPPLY CO., LTD., P.O. Box 625,
Limassol / Portugal: CENTELEC LDA. Avenida Fontes Pereira de Melo, 47, 4.0 dto., Lisboa-1 / Malta: R. BRIZZI 293, Kingsway, Valletta / Canary Isfands: R, HASSARAM
Calle la Naval, 87, Las Palmas / SANSUI AUDIO EUROPE S.A. Diacem Bldg., Vestingstraat 53-55, 2000 Antwerp, Belgium / SANSUI AUDIO EUROPE S.A. FRANKFURT
OFFICE 6 Frankfurt am Main, Reuterweg 93, West Germany / SANSU! ELECTRIC CO., LTD. 14-1, 2-chome, lzumi, Suginami-ku, Tokyo, Japan

WW—017 FOR FURTHER DETAILS
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That’s how long it will take you to fill in the coupon below. Mail it to
B.I.LE.T. and we’ll send you full details and a free book. B.I.LE.T. has
successfully trained thousands of men at home — equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.LLE.T. Home Study Course gets results fast —
makes learning easier and something you look forward to. There are
no books to buy and you can pay-as-you-learn on ‘SATISFACTION
— OR REFUND OF FEE’ terms. If you’d like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation.

THEY DID IT—S0O COULD YOU

“My income has almost trebled . . . my life is
fuller and happier.” — Case History G/321.

“In addition to having my salary doubled,
my future is assured.”” — Case History H/493.

“A turning point in my career — you have
almost doubled my standard of living.” —
Case History K/662.

“Completing your Course meant going tfrom

Mechanical
AMSE. (Mcch,)
Inst. of Engincers
Mcchanical Eng.
Maintenance Eng.
Welding

General Dicsel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy

C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.ILED.

Gen. Draughtsmanship
Dic & Press Tools

Elcec. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technical Drawing
Building

Electrical & Electronic
AM.S.E. (Elec))

C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio & Telecomms.
C. & G. Tclecomms.

C. & G. Radio Scrvicing
Radio Amatcurs’ Exam.
Radio Opcrators’ Cert.
Radio & TV Engingcring
Radio Servicing
Practical Television

TV Servicing

Colour TV

Practical Radio &
Electronics (with kit)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AMIMIL
MAA/IMI Diploma
C.& G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.

Gen. Aero Eng.

Management &
Production
Computer Programming
Inst. of Marketing
ACWA.
Works Management
Work Study
Production Eng.
Storckeeping
Estimating
Personnel Management
Quality Control
Electronic Data
Processing
Numerical Control
Planning Engincering
Materials Handling
Opcrational Rescarch
Metrication

Constructional
A.MS.E. (Civ.
C. & G. Structural
Road Engincering
Civil Engincering
Building
Air Conditioning
Heating & Venulating
Carpentry & Joincry
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders’ Quantitigs

(Write if you prefer not to cut this page)

B.LET-IN ASSOCIATION WIiTH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE
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a job I detested to a job I love.,” — Case
History B/461.

FIND OUT FOR YOURSELF

These letters — and there are many more on
file at Aldermaston Court — speak of the
rewards that come to the man who has
given himself the specialised know-how
employers seek. There’s no surer way of
getting ahead or of opening up new oppor-
tunities for yourself. It will cost you a stamp
to find out how we can help you.

Free/

Why not do the thing that really interests you?

General
C.EI
Petroleum Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Scicnce
Agricultural Eng,
General Plastics

General Certificate
of Education

Choose from 42

‘O’ and ‘A’ Level

subjects including:

English

Chemistry

General Science

1‘32,‘3?,’-;: Without losing a day’s pay, you could quietly
1}"‘;"?’{“;"'“ ) turn yourself into something of an expert.
Fechuwial Draing Complete the coupon (or write if you prefer
German not to cut the page). We’ll send you full
Ié;f:f;;;x details and a FREE illustrated book. No
Biologv obligation and nobody will call on you . . . but

B.LET. and 115

associated schools

have recorded well

over 10,000 G.C.E.

successes at ‘O’ and

‘A level.

WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Students

lhave obtained City & Guild.
Certificates. Thousands of
lother exam successes.

it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept D259, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

1 fF F B R R F B 0 B B B
To: B.LLE.T., Dept D259, Aldermaston Court, Reading RG7 4PF

I Please send me book and details of your Courses in l
IN ATTYC (4 st i e e b o s w55 Age.i n
AQATESS. ... oo
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AVAILABLE NOW! | prowest

I NSE RTION TEST Prowest Electronics Limited
LINE SIGNAL EQUIPMENT BT e L T

Telephone: Littlewick Green 3226/8

TYPE 552 (V.IIS.) Telex: 847241
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FEATURES Integrated circuits and digital techniques ensure the production of colour test line signals
to highest standards of accuracy, stability and reliability.

Programmable to National or International test line standards.

Provides for future test line specification changes.

Signal insertion and erasure programmed from front panel.

Minimum crosstalk - Test line signals generated ‘on demand’ from Inserter.

Full Field test signals provided for use during out-of-Program time.

Automatic by-pass facility protects Program against equipment or supply failure.
Generator will operate separately as free standing unit.

Remote control facilities.

* kX X Xk kX X X

GENERAL Insertion test line signal equipment (also known as V.I.T.S.) is essential for monitoring
and automatically controlling the performance of PAL or NTSC colour television channels

during Program time.

The type 552 equipment, constructed to a design by the Independent Television Authority,
generates such signals and provides the means for their insertion or erasure at any standard
level video point in a vision channel. During out-of-program time, test lines and comptehen-
sive full field test signals, generated internally, may be substituted for the main signal.
Channels are provided for the insertion of control and data signals during the vertical interval.

WW—019 FOR FURTHER DETAILS



How abouta
cutting from
our family tree?

Hellermann Electric are capable of supplying just
about every wiring accessory you could possibly
need.

Terminal blocks to cable ties. Heat shrinkable
shapes to solderless cable lugs. Even the marking
and fixing equipment that goes with them.

Use Hellermann for all your wiring accessories
and you get another plus too — by getting
everything from one source you cut down a

lot of purchase order work.

If we've sown a seed, complete the coupon

and we'll send you some cuttings.

WORLD LEADERS IN CABLE ACCESSORIES

HELLERMANN ELECTRIC

~ Division of Bowthorpe-Hellermann Ltd..

Gatwick Road, Crawley, Sussex. Tel : Crawley 28888

A member of the Bowthorpe Holdings Group of Companies

R T T N R R A D IR R R RS 9RO S R O N I e B
Piease lest me have samples and literature on the following systems —

D Heat shrinkable sleeves Identifying/insulating D
and shapes. sleeves.
D Terminal biocks. Cable binding and fixing D
. So derless cable Systems]

terminals. Cable stripping tools. ]
NAME _ — -
ADDRESS

__TEL.NO

WW—020 FOR FURTHER DETAILS WW 6/71
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New expanded 197 1
range of ready-to-use
electronic circuit modules

Complete pretested subassemblies requiring only soldering iron, pliers and screwdriver to install in
equipment. Ideal for lab “'one-offs,”” prototypes and pilot marketing short runs.
A data sheet is packaged with each unit.

- PC1

LOW CONSUMPTION HEADPHONE AMPLIFIER
for hearing aids, loop paging receivers, Monitor

Amps, Bridge Null Detectors, Signal Tracers, AC

Level Meters, etc.
Price £1.4625 (£1.9.3)

PC2

SENSITIVE W, 15 ohm SPEAKER AMPLIFIER
for telephone pickups, intercomm systems, talk-
back amps, Alarm Systems, Frequency Meters, G.P.

Audio amps and oscillators.
Price £2.1375 (£2.2.9)

PC3

MEDIUM IMPEDANCE VERSION OF PC2
for similar applications but where a higher
input resistance (typically 2500 ohms) is

required.
Price £2.1375 (£2.2.9)

PC4

EXTRA HIGH IMPEDANCE VERSION OF PC2
with 220k input resistance for capacitive or

high resistance signal sources such as crystal/

ceramic pickups and microphones.
Price £2.1375 (£2.2.9)

‘PC5
HIGH POWER 4.5W, 3 ohm SPEAKER AMPLIFIER

for AC Servo Ampilifiers, workshop intercomms,
Electronic Megaphones, Transmitter Modulators,
Audio Visual Systems, etc.

Price £3.9750(£3.19.6)

PC7

MEDIUM POWER 1W, 8 ohm SPEAKER AMPLIFIER
for higher power applications similar to

PC2 or where standard 8 ohm speaker is to be

used or wider bandwidth required.
Price £3.0000 (£3.0.0.)

PC9

HIGH INPUT RESISTANCE AF PREAMPLIFIER
with 1 Megohm input and 600 ohm output to match
capacitive or crystal/ceramic transducers to Amps

like PC1,.2, 5, 7, etc. )
Price £0.7500 (£0.15.0}
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PC10

MAGNETIC TAPE REPLAY PREAMPLIFIER
using self-compensating circuit that adjusts
itself to different tape speeds without switching,
usable with PC1, 2, 5, 7.

Price £1.8750 (£1.17.6)

PC101

COMPACT 9V, 200mA, DC POWER SUPPLY UNIT
General replacement for 9V batteries.

Suitable PC1, 2, 3, 4, 7. 9, 10, 1006 source

for Zener stabilised 5V digital 1C supply.

Price £1.7250 (£1.14.6)

PC102

VERSATILE 21V, 330mA DC POWER SUPPLY UNIT
with separate 21V winding for optional extra

DC output, suitable 3W 15 transformerless

amps. source 12-18V stabilised supply.
Price £3.0000 (£3.0.0}

PC106

USEFUL 12V, $A DC POWER SUPPLY UNIT
General replacement for 12V batteries, suitable
PC5, 712. Source for Zener stabilised supplies

replacing 6 and 9V batteries.
Price £2.4750 (£2.9.6)

PC712

MEDIUM POWER SPEAKER AMPLIFIER (1W, 15 ohm)
For higher power applications similar to

PC2 but using 12V supply and standard 15 ohm

speaker. Driver for high powers.
Price £3.0000 {£3.0.0)

PC1006 and PC1006k

MULTIMETER SENSITISER (1A, 10mV FULL SCALE)
Multiplies sensitivity of standard multimeter or

50uA DC meter fifty times. PC1006 Amp or PC1006k
assembly kit. Price PC1006 £6.0542 (£6.1.1) and

PC1006k £1.5000 (£1.10.0)

PC1010

BALANCED INPUT LINE MONITOR AMP (3W, 8 ohm)
Designed for 600 ohm line but can be used as

general purpose monitor/talkback amp powered

by two batteries or PC1011 supply.
Price £6.6667 (£6.13.4)

PC1011

DOUBLE DC (+ 10V, $A) POWER SUPPLY UNIT
Useful general purpose double power supply.

Source for Zener-stabilised rails or linear

|Cs. Suitable PC1010.

Price £4.1667 (£4.3.4)

distributors

Coventry Factors Ltd.,

Coronet House,

Upper Well Street.

Coventry CV1 4AF. Warwickshire.
Tel: 0203-21051/5

Telex: 311243

fastem Aero Electrical Services L.td o
Building 202,

Enfield Road,

Hounslow, Middlesex.

Tel: 01-759 1314

1.T.T. Electronic Services Ltd.,
Edinburgh Way.

G.S.P.K. (Sales) Ltd,,

Hookstone Park.,

Harrogate, Harlow, Essex.
Yorkshire. Tel: 02796-26777
Tel: Harrogate 96258 Telex: 81146
Telex: 57962

L.S.T. Electronic Components Ltd.,
7 Coptiold Road.

Hird-Brown Electronics Ltd.,
Lever Street,

Bolton BL3 6BJ Brentwood,

Lancashire. Essex.

Tel: Bolton 27311 Tel: Brentwood 226470
Telex: 63478 Telex: 99443

WW—021 FOR FURTHER DETAILS
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Lugton & Co. Ltd.,

209-212 Tottenham Court Road,
London, W.1A 2BN

Tel: 01-636 3261/9

Telex: 25618

$.0.S. (Portsmouth) Ltd.,
Hilsea Industral Estate,
Portsmouth PO3 BJW
Tel: 0715/65311

Telex: 86114
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DESIGNED E MANUFAGTU
\ /4
@rampian? |

A long term investment in advanced techniques by a
Company with forty years experience in Audio
design.

The first of a special range of equipments with built in
USER VALUE. Engineered to the highest technical
specification and setting a new standard for the
reliability requirements of professional and rental use,
An amplifier of great distinction, to set a standard by
which others will be judged.

For its complete specification to I.E.C.268.3 and for
information on other amplifiers, microphones, studio
equipment and loudspeakers write to us at . . .

} e

Power Amplifiers
Solid State

100 watts Type 744
50 watts Type 743

SRS

3

® 100 watts continuous R.M.S. 4 hours I.E.C. Test.

® A new technique of assembly using flexible printed
wiring, interchangeable modules, and providing
access from the front.

The most complete protection systems
available.

Die-cast machined front panel heatsink.
No separation needed for stacking on racks.
No ventilation problems.

GRAMPIAN REPRODUCERS LIMITED

[Grampian)

- Hanworth Trading Estate, Feltham, Middlesex.
SOUND EQUIPMENT Telephone: 01-894 9141,

AL WW—022 FOR FURTHER DETAILS (L Sied)
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: ENTHOVEN offersyou Europe’s Widest Range SOL") SOLDERS :
' |
: One good reason for soldering with | PLUMBERS BARS—CAR BODYFILLERS |
I Enthoven — whatever your needs — is 'ghe TINSMITHS |
| Enthoven range. _It gives you a wide STICKS _BLOW PIPE STICKS |
| choice of Aol q“‘:'Wnp:‘;g;l‘gfzgee;’e'l‘t":’iid INGOTS IN A VARIETY OF WEIGHTS ll

or use with moder . -

: cludes Flux Cored Solder Wires, Solder WIREIN ALL GAUGES ,
| Pre-forms, Solid Solders, selective Fluxes, =11b. & 7b. REELS |
I “solder specialities, materials for printed | FASHION JEWELLERY CASTING |
| Circuitry and for soldering Aluminium. | ALLOYS |
| For complete technical details of Europe’s | SHEET-RIBBON |
: widest range, ask Enthoven Solders Lim- |
| ited, Dominion Buildings, South Place, ‘ _ ‘ |
| 7223 London EC2M 2RE. Telephone 01- | Available in a wide range of alloys—

| | “3 628 8030: telex 21457 cables: | standard or custom-made. Certificates |
ILLEIIIZ ENTHOVEN LONDONEC2 of analysis provided. _ll

WW—023 FOR FURTHER DETAILS
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“The alternative to
QUAD
isnota
colour television set
but a seat
in the
concert hall”

QUAD

for the closest approach to
the original sound

Send postcard for illustrated leaflet to Dept ww
Acoustical Mznufacturing Co. Ltd., Huntingdon, Tel: {0480) 2561. QUAD s a Registered Trade Mart
WW—024 FOR FURTHER DETAILS
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TheMark 2
‘ower Supply

saves you 50] space, 25/ weight... and £24 in cash!

The Mk 2version of the Farnell
TSV 70 bench power supply
takes up less space, weighs
less and costs less - yet gives
you better performance than
ever. It provides a continu-
ously variable d.c. output at
either 0-70V, 5A or 0-35V,
10A and regulates to 0-01%,.
Its price is £165.

Full information sent on
request.

Dimensions: 430mm WIDE
(16:93”) x 410mm DEEP
(16:14”) x 177.8mm HIGH
{77)

WEIGHT: 26.2Kgs. (57.751bs)

SeeitonStandNo.3:155R.E.C.M.F.

Farnell Instruments Ltd.,
7 Sandbeck Way, Wetherby,
A mOTen [ il L

@& Yorkshire.
| Tel: 0937 3541,

B

WW-—025 FOR FURTHER DETAILS

®

TAPE TRANSPORTS, RECORDERS AND FAST
COPYING BANKS FOR ALL APPLICATIONS
STANDARD RANGE OR CUSTOM BUILT.

TAPE WIDTHS UP TO }”
SPEEDS 12" TO 60 I.P.S.

WRITING OR TELEPHONING

TAPE RECORDER DEVELOPMENTS LTD.
SALES & SERVICE,
“DOG HOUSE",
COPLE, BEDFORDSHIRE.
TEL. CARDINGTON 404

s GET THE WHOLE PICTURE BY
- 0 R

FACTORY: HALL LANE, WALSALL WOOD, STAFFORDSHIRE. TEL. BROWNHILLS 5351/2/3

WW-—026 FOR FURTHER DETAILS
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GT.5 is an entirely new comprehensive brochurz of
Audio Transformers and contains details of a wider range
of standard types. Recent introductions to Gardners Audio
range described in this brochure include super-fidelity
transformers with exceptionally low phase-distortion and
the ability to handle steep side transient signals without
generation of overshoot. Also listed is a range of high
proof-voltage transformers for Post Office transmission
lines and a new range of ultra miniature transforrr ers with
remarkably good performance. A frequency response linear
from the lower audio frequencies to the supersonic band
is standard to many of the newer types.

Gardners also have nine other GT Catalogues.
Whatever your transformer requirement there is more than a
possibility that we can supply something suitable from
stock. We make the largest range of standard trar sformers
in Europe.

Return the coupon to us.
And we’ll send you the GTs by return.

Gard r\@

GARDNERS TRANSFORMERS LIMITED
Christchurch Hampshire BH23 3PN

Tel: Christchurch 2284 (STD 0201 5 2284
Telex 41276 GARDNERS XCH

GTA
GT.5

GT.12

GT.16

GT.17

GT.21

GT.23

GT.24

GT.25
GT.100

POWER CONTROLLING SATURABLE REACTORS 50W. to
1kW. with application notes.

AUDIO TRANSFORMERS including Microphone and line
matching, Driver, output and impedance matching
transformers.

LILLIPUT SERIES OF MICROMINIATURE
TRANSFORMERS including Inverter, A.F. and wide-band
carrier matching A.F. Driver and pulse types, miniature
smoothing and A.F. inductors.

ALPHA SERIES OF ASSEMBLIES for filters, delay lines,
modulators, etc.

LOW VOLTAGE, ISOLATING AND AUTO
TRANSFORMERS in nearly two hundred ratings, 6v. to
440v. and 5vA to 2kvA in six assembly styles.

MANUAL OF INVERTER TRANSFORMERS AND
MODULES.

INDUCTORS, including heavy current and commutation
types.

POWER TRANSFORMERS for use with tube type circuits
(including obsolescent types) and E.H.T. and Magnetron
Supply Transformers.

TRANSISTOR POWER SUPPLY TRANSFORMERS.

GENERAL REFERENCE CATALOGUE with data sheets of
assemblies available for specially designed transformers.

I Please indicate your requirement by circling the number/s below I

ADDRESS

5

12 16 17 21 23 24 25

wWwW 6/71
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DC Differential Voltmeter—6-figure
readout from 100mV to 1kV, accuracy
0.01%. Calibrated null meter, analog
output forrecorders. Ask for M400
Data Sheet.

DC Multimeter—full-scale ranges
30uV-300V, 30pA-100mA and 10Q-
1G Q. Switched filter. Constant
100MQ for 1% voltage measurements.
Analog output. Ask for M300 Data
Sheet.

Transmission Measuring Set —
portable equipment for checking a.f.
lines and equipments from 20Hz to
120kHz. Suits 75, 140 and 600-ohm
circuits, balanced or unbalanced,
terminated or unterminated. Details on
application, quoting 44C.

WAYKE KERR

Capacitor Test Set — directreadout of
percentage deviation from a pre-set
value, and of dissipation, with
automatic limit circuits showing
pass/high/low. Also 4-figure
capacitance measurement. Ask for
B700 Data Sheet.

WAYNE KERR

Wireless World, June 1971

Newcomers

Signal Source — 30kHz to 30MHz with
50-ohm attenuated output from —50
to +10dBon 1V p-p. Monitor outlet
for counters. Stable in frequency and
amplitude. Ask for 0200 Data Sheet.

Frequency Counter —direct readout
of time, count, period and frequency
to 50MHz. Memory, inhibit and gating
facilities. Electrical and mechanical
stop/start. Clock pulse outputs. Ask
for FC50 Data Sheet.

THE WAYNE KERR CO. LTD. Roebuck Road Chessington Surrey England
Telephone 01-397 1131 Cables Waynkerr Chessington Telex 262333

WW—028 FOR FURTHER DETAILS




be sure of good listening
use your eyes

v
Dynamicatly balanced o
Garrard 4 pole incuction

motor.

Non-macnetic turntable.

Elegant styling in black
aad silver.

\

Resilently mounted counter
balance weight.

Integral fine styhus force
adjustment. Calibrated from
0 s0 5 grams at 1 gram
intervals,

Slide- ncartridge carriar—
fe st, easy stylus inspection
and interchance.

Tubular alumiqium low
rasonance pickup arm.

)
]
P
£ g
2 : . 2. Combined record size and Easily operated lever type
s E8 spez2d control. - cue ard pause ccntrol. Fluid
oLl damped. Automatic set 9
— & down and r2turn. — ".’_—\‘2— :
\‘ g \ Pickup arm bias
“\. i ; compensation calibrated to
_ 3 correspond with the applied
— Tyt ToTTE———
. [ ]
The SP25 Mk 11l single -eco-d olaying
Lnit has the facility for.both auton-ctic anc manual ’ 25"
play. Complying with DIN 45-500 stancarcs, the =
SP25 Mk 111 offers tre kind of orec sion engineering /" ....-5—/
and sophisticeted features found nfar more ' 2 P
expensive players. Superb quality at a sudgat prce — N
Itis just one of the la-ge renge of R o =
Sarrard turntables that are p-oducts of Garra-d's S
unsparing attituce to fine eng nee-ing and mocern "
design. Which is why you'll find Ger-ard decks in '
television, radio and recard ng studids, waere
precisio1/and reliability a-e vizal. Please send me 0
For more about atrard Dec-s, use ycur pen. Fill obligatio ee copies of the
i1 the coupon for the free Gar-ard range brochure. arrard range bro e ar d other literature
ACDRES
Dep astie e€ Uo

qualityBturntables for all types Garrard, Dept WW5. Ne
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When YOU need
HIGH QUALITY
AIR SPACED TRIMMERS

... take your choice from the wide range
by TINSLEY. They are readily available
in quantity ; up to 30 pf; fitted with
mechanical lock if required ; all parts

of high grade silver plating. Split stator
trimmers are also available.

H. TINSLEY & CO LTD - WERNDEE HALL
SOUTH NORWOOD - LONDON SE25 - 01-654 6046

WW—030 FOR FURTHER DETAILS
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The Model SV 700ED
Video Taperecorder—

The newest addition to
the Shihaden Range

This new Shibaden Model SV-700ED is a modified
version of the very successful SV-700 series of
video taperecorders and is equipped with the newly
developed ‘Electronic Editor .

This remarkable capability permits intermittent
recording or the electrical insertion of other programs
to a pre-recorded program and can be easily
performed without any disturbance.

The outstanding features of this new unit include a
built in electronic editor which ensures noise-free
editing. There is complete tape interchangeability
which means that tapes recorded on one SV-700ED
are fully playable on any other Shibaden SV series
half-inch video taperecorder and on SV-800EC units.
Still frame viewing for close inspection of a critical
scene is possible and the automatic gain control
system will eliminate troublesome level adjustment
against variation of input levels for both the video
and audio.

Audio dubbing is possible and audio can be added
or recorded over to a previously recorded tape. The
recording time is 70 minutes continuous recording
on one Shibaden R-706 video tape.

Write today for a fully detailed brochure and price
list of the SHIBADEN range.

SHIBADEN (U K ) LIMITED

BROADCAST & CCTV EQUIPMENT MANUFACTURERS

61-63-Watford Way, Hendon, London,
NW4 3AX. Telephone: 01-202 8056

WW—031 FOR FURTHER DETAILS
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doa_
"which?’

‘hunton
mini-meters

Which has a d.c. sensitivity of 20,000 ohms per volt?
Which has an a.c. sensitivity of 2,000 ohms per volt?
Which has a d.c. accuracy ¥ 24% F.S.D.?
Which has an a.c. accuracy + 23% F.S.D.?
Which maintains a.c. accuracy to 20 kc/s?
‘Which provides high voltage probes to
e L Ty _‘Y extend the range to 25 or 30 kV d.c.
R O for testing electronic equipment
with high source impedance?
Which provides probes that can be
used with any other meter of
similar sensitivity?
Which type of case would you like?
Leather or Vinyl. Both available.
* Which meter makes every user a devil's
: advocate for its performance
‘and handiness?

B The pocket size Minitest

| 3 :
. Get the catalogue for a full briefing.

@

| i SALFORD ELECTRICAL INSTRUMENTS LIMITED

; »> ) 1/ Peel Works, Barton Lane, Eccles,
{ Manchester M30 OHL
|| +mmvoc.: + sapc. -~  vac. | Telephone 061-789 5081 Telex 667711 .
: " g=. | A Member Company of GEC Electrical ;
@ @ @ @ @ > Components Ltd.

— J

WW—032 FOR FURTHER DETAILS
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MICRO
SOLDERING
INSTRUMENTS

A range of micro soldering instru-
ments combining high performance
with really small dimensions and
providing exceptional versatility.

Weighing about 1 oz. (less flex)
these miniature tools ensure the
utmost accuracy and safety in use,
resulting in consistently high
standards of soldering with mini-
mum operator fatigue.

Ultra-slim unbreakable nylon
handles give a cool, comfortable
grip for sustained delicacy of
operation.

Slip-on bits are fitted over the
element shaft, so absorbing all
the heat produced and giving high
performance with rapid heating
and recovery. A wide range of
interchangeable tip sizes is avail-
able to suit different types of work.

There are ADAMIN models from,
8 to 24 watts, in voltages from
6v. to 240v.

Please ask for new leaflets S/1005/7

LIGHT SOLDERING
DEVELOPMENTS LTD.,

28 Sydenham Road, Croydon, CR9 2LL

Telephone: 01-688 8589 & 4559
WW—033 FOR FURTHER DETAILS
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VW VWL VW—
» DC/AC SINEWAVE
TRANSVERTORS

(transistorised DC Invertors/Convertors)

Type B12/200S

Sine wave output. Frequency 50Hz +- }Hz.
Other frequencies available

Type Input Qutput Price l
B12/30S 12 115/230 30W £29-50
B12/60S 12 £15/230 60W £39-60
B12/120S 12 145/230 120W £51-80
B12/200S 12 115/230 200W £74-35

Models are available for inputs of 24, 50, 110, 220V DC.
Square wave output is also available

Send for full information and technical details: WCI1]

VALRADIO LIMITED

Browells Lane - Feltham - Middlesex - England I

Tel: 01890 4242/4837
AVAVAVAY QVAVAVAY QA QVAVAVAY
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MULTI-RANGE METER

NORMATEST TYPE 785

With its 40 ranges this small multi-range instrument
is ideally suited for the laboratory, workshop and service
departments. Featuring a taut band suspended
movement it is very robust and shockproof.

20,000 ohm/V D.C. 4,000 ohm/V AC.
Ranges Full Scale

D.C. Current: 30 Ato6 A (9 Ranges)
D.C. Voltage: 60 mV to 600V (9 Ranges)
A.C. Current: 1504 A to 6A (8 Ranges)
A.C. Voitage: 1.5 to 600V (6 Ranges)

Resistance: 10 to 50,000 ohm & 1 kilohm to 5 Megohm
Request full details from:

CROYDON PRECISION INSTRUMENT COMPANY

Hampton Road, CROYDON (Postal Code: CR9 2RU)
Telephone: 01-684 4025 and 4094

WW—035 FOR FURTHER DETAILS
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LUMBERGER FIL

Solartron’s synthesizer signal generator eliminates
hose three operator headaches: keeping the signal
jenerator within the bandwidth of the RX that’s being
shecked; having to reset output levels with each
nodulation change; and having to readjust controls
vith every frequency change.

Just look at these advantages:
¥ crystal accuracy e&nd stability-3 parts in 10° over 24
wurs. We guarantee that the frequency you set today
nill be there tomorrcw. Or the day after that!
» digital decade frequency setting-down to 10Hz
‘esolution. Setting times a few seconds manually, or a
ew milliseconds by electrical programming.

& complete modulation facilities-AM, FM, SSB

or Puise.

Solartron-Schiumberger are Europe’s proven leaders
in synthesizer signal generators.

Tell us about your Laboratory or ATE requirement.
We’'ll be pleased to meet it. Precisely.

Phone or write for full technical details.

SOLARTRON

Schlumberger

The Solartron Electronic Group Ltd
Farnborough Hampshire England Tel: 44433

WW—036 FOR FURTHER DETAILS



a28

reg

TRANSIS7,,
S

IF, VHF, UHF and Microwave Transistors
for ampilifiers and oscillators; featuring low
noise and high performance at

reasongble cost.

iIF, narrow and wide band amplifiers

from 30 MHz to 1500 MHz with

noise factors as low as 1-2 dB.

*

Q Three ranges of Tunnel Diodes are
s available - Germanium for microwave
amplifiers through 18 GHz and high speed

z switching applications — Gailium and
Antimonide for ultra low noise microwave

a } amplifiers- Gallium Arsenide for
/ microwave oscillator applications
w and back diodes for high
& speed detection.

y
eLiEIERS

Contact us for full information
MICROWAVE DIVISION

B AURIEMA LTD
4A 23/31 King Street, London, W3.

Telephone: 01-993 1461
WW—0-3_7 FOR FURTHER DETAILS
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al Years
Progress —
1921--1971

ELECTRICAL INSTRUMENTS LTD

CHILTERN WORKS
HIGH WYCOMBE

BUCKS

Phone 30931

WW—038 FOR FURTHER DETAILS
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*PROFESSIONAL
AERIALS

.. .for Telecommunications

MISSILE & SATELLITE TRACKING
SHIP TO SHIP ‘

GROUND TO AIR

TELEMETRY POWER SYSTEMS ETC
MOBILE RADIO

SHIP TO SHORE

* % %

The new J BEAM Colinear incorporates in-built “‘phase inverters”
(patent appli. 56417/70) consisting of a series of printed circuits
= ] sealed and shrouded in glass-fibre laminate which enables 25%
i reduction in the physical size of the aerial to be achieved. Provides
omni-directional coverage with gain of 10 dB UHF or 6 dB VHF.

OFFICIAL CONTRACTORS TO THE BBC, ITA, MIN. OF DEFENCE, HOME
OFFICE, LOCALAUTHORITIES. '
fully illustrated catalogue,

Write or telephone today for new 56p,

complete with data specifications.

ROTHERSTHORPE CRESCENT, NORTHAMPTON.

our

t [BER

ENGINEERING LTD

TEL: 63531 (STD 0604)

WW—039 FOR FURTHER DETAILS

TELEX:311101.

Member of the J. Beam Group of Companies

DC300

Tl RS P

DUAL-CHANNEL POWER AMPLIFIER

#
L3
% DC-Coupled throughout!
% Short Circuit proof!
% 500 Watts RMS Mono.
% 70 Volt Balanced line out!
Frequency Response +0.1dbZero-20K Hz at | wattinto 8 ohms, + 0.6dbZero- 100K Hz.
Phase Response Less than 5° 0-10KHz. * UNEO_UALLED uuA'_'TY!
Power Response + 1db Zero-20K Hz at 150 watts RMS into 8 ohms.
Power at Clip Point Typically 190 watts RMS into 8 ohms, 340 watts RMS into 4 ohms per channel.
Total Output (IHF) Typically 420 watts RMS into 8 ohms, 800 watts RMS into 4 ohms. * 3 YEAR PARTS WARRANTY 1

TH.D.

I.M. Distortion
(60-7KHz 4:1)

Damping Factor

Hum and Noise

Better than 0.03% at 1KHz at 190 watts level. -

Less than 0.1% from 0.01 watt to 150 watts RMS into 8 ohms, typically below 0.05% (max
0.05%.

Greater than 200 (Zero to 1KHZ into 8 ohms at 150 watts RMS).
100db below 150 watts RMS output (unweighted, typical 110db).

*

ontY £320 inc. puy!

(20-20KHz)
Slewing Rate 8 volts per micro-second. S-R is the maximum value of the first derivative of the output signal. CARSTO N E LECTRO N I cs LTD.
Dimensions 19in. standard rack mount (W E. hole spacing), 7in. height, 9in. deep (from mounting surface). SHIRLEY HOUSE
Weight 40 pounds net weight. 27 CAMDEN ROAD
Finish Bright-anodized brushed-aluminium front-panel with black-anodized front extrusion, access LONDON, N.W.1 9LN

door, and chassis.

01-267 2748

WW—040 FOR FURTHER DETAILS
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TRANSIPACK
INDUSTRIAL RANG

(>-100 Kilowatts)

REGULATED AC-DC
POWER UNITS

DC-AC STATIC
INVERTERS

AC-AC FREQUENCY
CHANGERS

STATIC EMERGENCY
POWER SYSTEMS

INDUSTRIAL
INSTRUMENTS
LIMITED

SALES & LABORATORIES: SYANLEY ROAD, BROMLEY, KENT.
TELEGRAPHIC ADDRESS: TRANSIPACK BROMLEY

FACTORY: PONSWOOD INDUSTRIAL ESTATE, HASTINGS, SUSSEX
TEL: HASTINGS 7344/5/6

Wireless World, June 1971

TEL: 01-460 9212/3
01-464 6812

WW—041 FOR FURTHER DETAILS
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Accurate and direct
measurement of speed without
coupling to moving parts

resonant reed TAGHOMETERS

for hand use or permanent mounting
Ranges and combinations of ranges from 900 to 100,000 r.p.m.

Descriptive Literature on Frahm Resonant Reed Tachometers and
Frequency Meters available from the sole U.K. Distributors. Manufacture
and Distribution of Electrical Measuring Instruments and Efectronic
Equipment. The largest stocks in the U.K. for off-the-shelf delivery.

RANDERS ELECTRONICS LIMITED

48/56 Bayham Place, Bayham Street,
London NW1. Tel: 01-387 9092

Anders means meters

Nombrex accuracy!

=

R.F. SIGNAL GENERATOR MODEL 31
Price£12.50

We consider this instrument to be the best R.F. Signal
Generator on the market today at its price. No amateur radio
enthusiast or educational establishment should be without one.

Note a few of the specification details below:.—
e Wide range 150 KHz-350 MHz.

e Accuracy better than 2%.

¢ R.F. Output, or modulated 400 Hz.

o A.F. Signal available externally.

s QOutput average 100 mV overall.

s Continuously variable attenuator.

e Fully transistorised circuitry.

e Provision for external supply.

e Guaranteed for 12 months

Export enquiries to Norddeutshe Mende

Rundfunk KG, 28 Bremen 44, Postfach
448360, West Germany.

Trade enquiries welcome. Send for full
leaflets. Post and Packing 35p extra.

NOMBREX (1969) LTD. EXMOUTH DEVON

Tel: 03-952 3515

technical

WW—042 FOR FURTHER DETAILS
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little cases, from 820 up to 150,000.F. And the biggest is
only 123mm high! They cope with an extra wide
temperature range, —55" to +85°C. Prosec €5 is available
now, in quantity, fast. From Advance Filmcap or from four
leading distributors. Spenco Electronic Services, Farnell
Electronic Components, Best & Raynor, and G. D. S. Sales.
So what are you waiting for ? Get the data right away.

Electrolytic Prosec 85 keeps power line fluctuations at
bay. Not just for now, but over a hundred thousand hour
working life. Long after the weaklings have failed, Prosec
85 will still be smoothing and filtering reliably. Thar's

the level of protection that costly equipment must have.
Shelf life is a remarkable 3 years, too. Advance Filmcap
have crammed some high capacitances into these

A DVANCE ghgiy”;wesi'}few"emam We are exhibiting at
FIL.MCAP Tgleplﬁone: Ruabon 2471 |.LEC. 18-22 May

IL.IMITED Telex: 61424 Stand 1-138

WW—(44 FOR FURTHER DETAILS
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JIAACKSONS

Radio and Electronic Components
(Made in England)

NEW 8mm TETFER
Has all the virtues

of this well tried = N
‘“Tetfer’' Trimmer. < i g};

2 to 10pF capacitance range. i l,- -
*  P.T.FE. {Fluorocarbon) Dielectric. :
*  Easy precise adjustment from above

]

or below. ACTUAL SIZE
PLUS
* LOW COST.
* PRINTED CIRCUIT
TAG FIXING. conmecTion—" L OToR
* ONLY 8mm DIAMETER CONRECTION
12.7mm MAX. HEIGHT, e

WAVEMASTER

‘Wavemaster’ variable capacitors
have brass vanes and a single
:k ceramic end plate. All have 0.248”
spindles, extended both ends for
ganging by means-of our Universal
Couplings. All are designed for
S.W. working and for one hole
fixing. 6mm spindles to order if
required. Various capacitances.
Largest vane packs 300 pF 0.017
air gap, 50 pF 0.64 air gap.
Type 92 Modified S.L.C. Law (S.W.

Tuning) Plain bearings, " dia. fix-
ing bush.Frontarea I #" w. x 1§" h.

BRhbkbhkiddanll g

Type 95 S.L.C. Law
Ball bearings, %" dia.
fixing bush, Front area
13" w. x 14" h.

Type 87 S.L.C. Law Plain
bearings, §” fixing bush,
frontarea | w.x 1§" h.

STAND-OFF INSULATORS

Jach lators are de-
signed to perform well in rigorous
environments. Their insulation
resistance exceeds 20 mitlion meg-
ohms even when atmospheric
humidity is high. {They meet
British Services test specification

stand-off i

DEF5334.) They will withstand
high steady voltages and intense r.f.
fields. Forty different types: ask
for cacalogue.

Y Working voltages up to 10kV.

Y Stoved-on silicone treatment: water repellent.
Y Ceramic bodies.

Y Silver-plated tags.

% No solder. No plastic. No adhesives.

P.30 3-GANG and P.30 F.M. 3-GANG
% AM. 8.5 min. 320pF swing Timmers 25pF swing

% F.M. 25gF swing

 Gearvatio 3:1 or 121 ar 121

% 1.75in.x1.8in.x25in

J  Ceramic insulation.

| P.20 2-GANG A.M.
% AM. 10 min 510pF swing
% Trimmers 25pF swing 1.75in.x 1.8 in. x 2.5 in,

P.2 2-GANG A.M. F.M.

% Gear ratio 3:1 o1 1:1

% Cepacitance A.M. 10pF min. 510pF swing

J Capacitance F.M 4pf min. 10pF swing 1.75 in x
. 18inx28in.

made by Jackson!

Werite for literature

JACKSON BROS. (London) LTD.

DEPT. W.W. KINGSWAY—-WADDON
CROYDON, CR? 4DG

Phone: Croydon 2754-5 (01-688) *Grams: Walfilco, Croydon
U.S. office : M. Swedgal, 258 Broadway, N. York, N.Y.10007

“ASTRONIG™ LTD.

FIRST IN THE FIELD WITH A COMPLETE
RANGE OF MODULAR AMPLIFIERS

THE RESULT OF THIRTY YEARS
EXPERIENCE IN SOUND
AMPLIFICATION,

NOW ANNOUNCE THEIR

RESPONSE SELECTOR TYPE A 1888

A MUST IN ACOUSTICALLY
DIFFICULT SITUATIONS SUCH AS
CHURCHES, HALLS, THEATRES etc.

This unit, the result of three years
research, can be built into a new, or added
into an existing sound system and provides
a simple but effective means of adjusting
the overall response to suit the particular
location.

Eight calibrated thumb wheel controls
enable each section of the audio band to be
adjusted to reduce troublesome building
resonances etc., thereby allowing micro-
phone levels to be increased before ‘* howl
back "’ occurs.

The unit is available in two forms: Type
A 1888 is a portable instrument and Type
A 178l is a module to be used in conjunc-
tion with our Series 1700 units.

Further information from :

DALSTON GARDENS, STANMORE, MIDDLESEX, HA7 1B

01-204 2125

WW—045 FOR FURTHER DETAILS
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VARIABLE TRANSFORMERS ARE ALWAYS
AVAILABLE FROM STOCK AT THE
LOWEST PRICES

K
k|

Fully shrouded variable
transformers—input 250VAC
output 0-260VAC

Constant voltage transformer
stabilises mains voltage to + 1%
output 240VAC + 1%

1 amp £5.50 1
2.5 amp £6.75 1

8 amp £14.50

5 amp £9.75 20 amp £37.00

input 240VAC + 20%
capacity 250 Watts
price £12.50 with quantity discounts

0 amp £18.50
2 amp £21.50

—

klola

IMO. PRECISION

U.K. SPECIALISTS IN AUTOMATIC CONTROLS & SWITCHING

PG = s
piie
S
-
i
'f s e - _..-.'
" e ‘KVARIVE!L"'E' 3
4 d 163! ol b
H" ~'r2:|§ascvv-:|.2 A

MaxiMum cuRiALHT Fi

New solid state variable
voltage control

input 240VAC

output 25-240VAC

5 amp £8.38
10 amp £13.75

313 Edgware Rd., LondonW.2
Telephone 01-723 2231

WW-—047 FOR FURTHER DETAILS
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SPECIFICATION:
INPUT
OUTPUT

MAX. QUTPUT

NOISE

GAIN

FREQUENCY RESPONSE

DISTORTION
EQUALISER

CENTRE FREQUENCIES

CALIBRATION
FILTER
TERMINATIONS

POWER SUPPLY

GRAPHIC EQUALISER rype 901

12K floating OdBm.
0dBm into 600% floating from 40Q
source and 12 unbalanced at rear.

+20 dBm.
—80 dBm (unweighted).
0dB adjustable + 10dB.

Controls mid position + 0.4dB 20Hz
to 20KHz Controls at Max. or Min. +
1.2dB 35Hz to 18kHz.

Typical 0.01% at 0OdBm, out.

+ 12dB with 18dB headroom at maxi-
mum boost.

45 80 140 250 450 800 1400 2500
4500 8000 14000Hz with switched +
0.3 of an octave on all frequencies
effectively covering 37Hz to 17kHz in
33 bands.

Steps of 1dB. resolution 0.5dB.
Switched: 3dB down at 30-20,000Hz.
By standard Post Office jack terminations
on front panel, also connected to screw
terminations alzrear.

110-120/220-240V 50-60Hz.

AUDIX B.B.LIMITED
STANSTED - ESSEX

SOUND

| I |

SYSTEMS i

WW—048 FOR FURTHER DETAILS
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Three New
Faces from
DYNAMCO

Precision T.V. waveform monitor. :

B Combined waveform and picture monitor.
M All line standards (including CCTV).

B Odd & Even field selection.

B Pulse & Bar overlay (same field).

B 75 2 and 1 M . switched attenuators.

NEW 7130

Wideband extension of 71 Series

Oscilloscopes.

B 50 MHz Dual Channel plug - on amplifier.

Bl 100 MHz High writing speed display unit.

B Full delayed sweep/Gate timebase
module.

M True dual trigger inputs/Unrestricted
trigger source selection.

B Complete compatability with all 71
Series modules.

NEW 72 SERIES

The On- Site commissioning/servicing scope.

B Light/Rugged/Compact.

B High Brightness for Low Occupance
Signals.

B Dual Channel 15 MHz/Signal delay.

M Full delayed sweep/delay gate timebase
with two trigger inputs.

M Post Office Oscilloscope Type 14A.

.‘ East Mains Industrial Estate,
Broxburn, West Lothian, Scotland

DYNAMCO Telephone: Broxburn 2631 Telex: 72174

WW—049 FOR FURTHER DETAILS
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TRACK DOWN DAMAGING
TRANSIENTS!

NOW, you can determine
the source and monitor the my
magnitude of transients
with the compact, low cost,
Erskine Surge Indicator,
Mk Il. As a guide to
corrective action, the
indicator is a must

for designers,
manufacturers and

users of semi-conductors
and relay switching equipment.

SURGE INDICATOR Mk Il
Saves its cost in a millionth of a second!

Erskine Laboratories Limited,
Scarborough, Yorkshire

Tel: 0723-2433 Telex: 52562
A member of the Dale Group of Companies

WW-——050 FOR FURTHER DETAILS

LOW COST 1.C. PATCHBOARD - :::*

lymm cheshire
WW-—051 FOR FURTHER DETAILS

Tei. 092 575 3019

0
o1lib

USED THROUGHOUT THE WORLD. SANWA'S EXPERIENCE

OF 30 YEARS ENSURES ACCURACY. RELIABILITY.

VERSATILITY.  UNSURPASSED TESTER PERFORMANCE
COMES WITH EVERY SANWA.

6 Months™ Guarantee Excellent Repair Service

Model P-28 . £4.87 Model K 30THD £12.60
Model JP-5D £5.87 Model F-80TRD £13.75
Model U-500N £8.00 Model 380-CE . £16.00
Model 360 YTR £8.25 Mode! N-101 £18.50
Model A-303TRD £11.00 Model 430-ES £20.00
Model AT-1 £11.37  Model EM-700 £45.00

Model R-1000CB . . £60.00

Modsi P-28
Cases available with most meters.
PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METERS

SOLE IMPORTERS IN UK;

QUALITY ELECTRONICS LTD.

47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. Tel:01-546 4585
WW—052 FOR FURTHER DETAILS
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Let’'s cut
the crackle!

Telefunken
204TS

You don’t want a load of -
waffle about the brilliance of
the Telefunken 204 TS all-

stereo tape recorder.
It speaks for itself!
Whatever you put in,

comes out unmolested. No
irritating hums, buzzes or
crackles find their way onto

the track.
But what you want is
facts not words.

It complies with the very,  Another fine example

very stringent German tape ~ Of the Telefunken £

recorder standards. philosophy: dedication to TELE N
Separate controls for faithful reproduction. W F lé N 7

recording and playback, Get the full story from K /

your dealer or write direct.
AEG/Telefunken

AEG House

Chichester Rents

Chancery Lane

including sound level meters.
Single selector switch for
all operating functions.
Three speeds.
Signal to noise ratio

> 50db at 74ips. London WC2 AINH
= And it can be used as a 01-242 9944
straight-through stereo
amplifier as well!
A SRSy ST F A

TII]
J'I,

[]]Lee )t
®

%

1 i

4% TELEFUNKEN

magnetophon 204 7S

bin et

S b e

fEeEm |
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Celestion

! —
> NEW CELESTION LOUDSPEAKERS
& MODEL: PS12 TC 1798

TYPE: DUAL CONE 127
RANGE: 40Hz - 12KHz
POWER: 20 WATTS RMS
FLUX: 128,000 MAXWELLS
IMPEDANCE: 15 or 4-8 OHMS
PRICE (R.R.P.) £9-00

B

2E=k

MODEL: PS8 TC 9470
TYPE: DUAL CONE 8~
RANGE: 50Hz - 12-56KHz
POWER: 6 WATTS RMS
FLUX: 38,500 MAXWELLS
IMPEDANCE: 15 OHMS
PRICE (R.R.P.) £2:90

sk Both recommended for Unilex

NOW AVAILABLE

The Celestion “‘Ditton 120"

Placed in top Hi-Fi class by reviewers
Supplied in matched pairs — Teak or Walnut
Superb Performance — Economical Price £48-00 pair

CELESTION 3
‘POWER RANGE’

MODEL: G12M

RANGE: 40Hz - 8KHz
POWER: 25 WATTS RMS
FLUX: 145,000 MAXWELLS
IMPEDANCE: 8 or 15 OHMS
PRICE (R.R.P.) £12-95

MODEL: G12H

RANGE: 40Hz - 8KHz
POWER: 30 WATTS RMS
FLUX: 180,000 MAXWELLS
IMPEDANCE: 8 or 15 OHMS
PRICE (R.R.P.) £15-75

‘POWER RANGE’ g

The finest Loudspeakers made for electronic guitars

Loudspeakers for

the Perfectionist
Please write for details.

ROLA CELESTION LIMITED
DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP
Telephone (0473) 73131 Telex 98365

WW-—054 FOR FURTHER DETAILS
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TELEPRINTERS -PERFORATORS

REPERFORATORS - TAPEREADERS

DATA PROCESSING EQUIPMENT
2

SALE OR HIRE B

2-5-6-7-8 TRACK AND
MULTIWIRE EQUIPMENT

Special Codes Prepared

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERALACCESSORIES
DATELMODEM TERMINALS, TELEPRINTER SWITCHBOARDS

Picture Telegraph, Desk-Fax, Morse Equipment: Converters g

and Stabilised Rectifiers; Line Transformers and Noise Suppres- e

sors; Tape Holders, Pullers and Fast Winders; Governed, mn

Synchronous and Phonic Motors; Teleprinter Tables and

Cabinets; Silence Covers; Distortion and Relay Testers;

Send/Receive Low and High Pass Filters; Teleprinter, Morse,
Teledeltos  Paper, Tape and

= Ribbons; Polarised and special- e
- ised Relays and Bases; : ' "
Terminals V.F. and F.M. X3 -4
Equipment; Telephone Carriers i z g "t
and Repeaters; Diversity; Fre- \ ‘.‘w |

quency Shift, Keying Equipment;
Racks and Consoles; Plugs, Sockets, Key, Push, Miniature and
other Switches; Cords, Connectors, Wires, Cables, Jack and
Lamp strips, and Switchboard Accessories; Teleprinter Tools;
Stroboscopes and Electronic Forks; Cold Cathode Matrics;
Test Equipment; Miscellaneous Accessories, Teleprinter and
Teletype Spares.

W. BATEY & COMPANY

Gaiety Works, Akeman Street, Tring, Herts
Tel: Fring 3476 (STD 0442 82) Cables: RAHNO TRING
Telex: 82352;\A/B BATEY TRING

WW-—055 FOR FURTHER DETAILS

Hatfield will
break your

resistance
ARG e

toevvee

with their New inexpensive Resistance Decade Box
type 2901 using metal film resistors that provide high
accuracy over 6 decades with steps from 182to 100K
Step accuracies are 0-1% on the 4 highest decades
0-2% on the 10§) decade and 1% on the 1§) decade
Dimensions; 327 m.m. x 71:2 m.m. x 87:6 m.m.
only £21-00 ex works.

Send for full details of Hatfield Resistor Decade Boxes

and a copy of our Short Form Catalogue

HATFIELD

forward thinking
In electronics

HATFIELD INSTRUMENTS LIMITED

Burrington Way, Plymouth PL5 3LZ. Devon

Tel. Plymouth (0752) 72773/4 Grams: Sigjen, Plymouth. Telex: 45592
South-East Asia for prompt service and deliveries, comact

Hatiield Instruments {NZ) Ltd., P.O Box 561, Napier, New Zealand

WW--056 FOR FURTHER DETAILS
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~ Capacitance boxes available from
20pf.-140uf. Accuracies up to 0.05)

Inductance

Air space 1mH—1H
Accuracy 5

Resistance Boxes
from0.1-10M )
Average accuracy 0.1/s
Resistance Elements

suitable for use up
to IMHz.

High Dissipation Resistance Boxes
Five Decade
HD1 Oto 1,111,100 ohms by 10 ohm steps

1% Tolerance £45.00
HDS& Oto 1.111,100 ohms by 10 ohm steps

5% Tolerance £35.00
HD1/L Oto111,1100hmsby 0.1 ohm increments
1% Tolerance £47.00

Jay-Jay Inductance Boxes

Jay-Jay Capacitance Boxes Cat. Ref.
Cat. Ref. L1 3 Decade 1 mH to 1 Henry £37.00
Three Decade Model L2 2 Decade 1 mH to 100 mH £26.00
c3 190 pf. 10 0.111 mfd. 1% Tolerance £22.00 L3 2 Decade 10 mH to 1 Henry £29.45
PC3 190 pf. to 0.111 mfd. 1% Tolerance £31.50
Four Decade Model Jay-Jay ‘‘Point One’’ Resistance Boxes
c4 100 pf. to 1.111 mfd. 1% Tolerance £35.00 Cat. Ref.  Average Accuracy 0.1%
PC4 190 pf. to 1.111 mfd. 1% Tolerance £48.00 Four Decade
Switched Capacitance Boxes R5 Oto 111,100 ohms by 10 ohm steps £24.00
C100 1 mfd. to 100 mfd. 5% Tolerance £65.00 R4 Oto 11.110 ohms by 1 ohm steps £24.50
C140 1 mfd. to 140 mfd. 5% Tolerance £75.00 R3 Oto1.111 ohmsby 1/10 ohm steps £25.00
c60 0.1 mfd. to 61 mfd. 5% Tolerance £59.00 Five Decade
ce6oP 0.1 mfd. to 61 mfd. 1% Tolerance £110.00 R11 0 to 10 meg ohms by 100 ohm steps £34.50
A.r Spaced Capacitors R7 Oto 1.111,100 ohms by 10 ohm steps £29.25
VC1 10 to 160 pf. 1% Tolerance £12.00 RY Oto 111.110 ohms by 1 ohm steps £29.75
Variable Capacitors R10 Oto 11,111 ohms by 1/10 steps £30.25
vC2 20 to 1130 pf. 1% Tolerance £22.00 Six Decade
vC4a 59 pf. to 0.1114 mfd. 1% Tolerance £28.75 R20 Oto1, 111, 110by 1 ohmsteps £36.00
vC5 50 pf. to 1.1114 mfd. 1% Tolerance £43.00 R21 Oto111,111by0.10hmsteps £36.50
pvct ?’ecis/on Ajr Spaced Capacitors R22 Oto 11.111.1 by 0.01 ohm steps £37.00
to 200 pf. 1% Tolerance i 5
Precision Variable Capacitor * £36.00 Jay-Jay Junior Decade Resistance B
PVC2 15 to 100 pf. 1% Tolerance £44.00 Cat. Ref.  Average Accuracy 0.4%
Precision Incremental Capacity Six Decade
PVC4 +0.5pf. and + 5 pf. 1% Tolerance £36.00 J60 R_angeOto 1,111.100 ohm by 1 ohm steps £18.90
Precision Variable Capacitor Five Decade
SVC5 5 pf. to 1.1114 mfd. +0.05% Ji Range O to 1.111.100 by 10 ohm steps £15.60
tclerance—major decade £230.00 J2 Range O to 111,110 by 1 ohm steps £15.40
Four Decade
. . J3 Range O to 111,100 by 10 ohm steps £12.40
Jay-Jay Junior Decade Capacitance Boxes Ja Range O to 11.110 by 1 ohm steps £12.20
Cat. Ref. Pccuracy 1% Three Decade
Jci 2 Decade 100 pf. to 0.111 mfd. £12.90 Js Range O to 11,100 by 10 ohm steps £9.95
Jc2 3 Decade 30 pf. to 10.140 pf. £13.70 J6 Range 0to 1,110 by 1 ohm steps £9.90

Most ranges available from stock.
Write for descriptive leaflet or demonstration.

J.). Llovyd

instruamments Limited
Brook Avenue, Warsash, Southampton SO3 6HP.
Tel: Locks Heath 4221

WW_—057 FOR FURTHER DETAILS
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* Lightweight

* Tropicalizee ' 2

* Practically unbreakab e

* High impedenze, high leval
phones * Carbon microptones
available * Extremely confortak €

* Simple to service.

The new “Astralite’ heacsethas een adop-ed
by many ofthe leading Televisicn Bragdezsting
and Programme companies for stwgioand + ;
0.B. use; and ro wonder. B
It's fully interchangeable wit all known carton
level systems. No more of the “snap, crackle znd
pop’, just the Message, clear anc rzl able, Jsing
our new noise-cancellirg hig1 cuality maving- coil
microphone with integral amplifiess.

AMPLIVOX

For noise-free communications, without ‘carbon’ crackles. Write or telephone fora l

See us on stand 336 Hall E
at the Paris Air Show I ww

COMMUNICAT]ONS , free demonstration, at your premises, without any obligation, I
LIMITED

- { Name |

AMPLIVOX CON MUNICATIONS LTD. b Title !

BERESFORD AVENUE - WEMBLEY - MIDDX. | ‘ |

TELEPHONE 01-902 8991 | Address |

GRAMS AND CABLES - AMPLIVCX - WEMBLEY | |

ﬂ

I -

WW-—096 FOR FURTHER DETAILS



Wireless World, June 1971

»

See how the earpiece mounted on a universal
joint can be positioned for optimum wearer
comfort. When in use it barely touches the
ear, when not required it can be swung
completely away.

a4l

For the first time —a new Amplivox headset
offering full communications facilities yet under 20z in weight.

The New Amplivox MINILITE — a break-
through in super-lightweight headset design.
MINILITE is feather light. No wearer fatigue.
No wearer discomfort. New accoustic tech-
niques have led to an earpiece that need
barely touch the ear. So it's hygienic as well
as comfortable. MINILITE is so light that it
can be attached to the frame of a normal
pair of spectacles. The telescopic ‘Boom’ is
an accoustic tube that gives highest speech
intelligibility. For all situations where - the
wearer has to use a headset continuously

MINILITE pays off handsomely in terms of
performance, comfort and operator satisfac-
tion at a truly economical price.

Minilite is Wearer Right

Send for full MINILITE details straight away. QOr see it for
the first time, at the Paris Air Show, Stand 336 Hall E.

AMPLIVOX |
COMMUNTCATIONS |

LIMITED

BERESFORD AVENUE, WEMBLEY,
MIDDX., HAO IRU.

Telephone: 01-902 8991. Cables: Amplivox Wembley.
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We're sensitive to

iHe

Different people have very different
requirements in Hi-Fi, so Goldring developed
a comprehensive range of stereo magnetic
cartridges that are superb in performance and
realistic in price.

From the G800 Super E for those who seek
perfection down to the G850 for systems on a
budget, the Goldring range offers unsurpassed
quality and value.

Wireless World, June 1971

everyone's needs.

Yourrequest will bring full details of these
and other Goldring products.
Goldring Manufacturing Company (GB) Limited,
10 Bayford Street, Hackney, London E8 3SE.
Tel:01-9851152.

Goldring@ Series 800

Stereo Magnetic Cartridges.
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Ao Hapse Lowiocke CLEAW

by using a

DIACROM SPATULA

The “Diacrom” is a metal
spatula upon which diamond
powder has been deposited
by a special process. No

deep scratches are possible
because density is con-
trolled and the polishing
of the contacts is achieved

by a gentle brushing
motion. With coloured
nylon handle for com-
plete insulation and

easy size identification.

Manufactured in France
British Patents applied for

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

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

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

Sole Distributors for the United Kingdom

SPECIAL PRODUCTS (DISTRIBUTORS) LTD.
81 Piccadilly, London, W.I. Phone: 01-629 9556.

As supplied to the War Office, UK A.E.A., Elsctricity Generating Boards, British Ratlways and other
public awthorliies; also leading elecironie and_industrial wsers throughowt the United Kingdom.

1 L) Patent Nos.
-MAx punches 619178 & 938098

® Simple for
® Guick, dloan QUICK & CLEAN
[ ] ;:I:ess(ime and Hul[s

energy
® Burr-free holes—
no jagged edges
® Special heat
treatment

SHEET METL

maintains keen

cutting edge 30SIZES
@ Used al h
wzo;ldalover( e ROUNDS”M”
® Anti-corrosive SQUARE }3” and 1”
finish " "
frien prevents RECTANGULARZ}" x 1
1 ’ 25 High Holborn,
London, W.C.1.
(opp. Chancery Lane)-
) RADIO Telephone: 01-405 6231

WW—068 FOR FURTHER DETAILS

R, C & L BOXES WHEATSTONE BRIDGES
VOLTAGE DIVIDERS UNIVERSAL BRIDGES for educational purposes

VARIABLE LOW PASS ACTIVE FILTERS over the range of :1 Hzto 1 1kHz
"CLOSE TOLERANCE CAPACITORS 400 Volts B.C. down to: + 1, 2, 5% made to customers
requirements

All enguiries to: LIONMOUNT & CO. LTD.

Bellevue Road, New Southgate, London, N.11. Tel: 01 -368 7047
h N
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Brought to you for your
listening enjoyment from the

{onnoissenr

PRECISION IN SOUND

COLLECTION

Now Quality Performance Comes Realistically Priced!

B.D.2. COMBINED TURNTABLE &

PICK-UP ASSEMBLY s

The tried and trusted B.D.2. features.
%  Belt drive turntable with new S.AU.2 arm
operated by hydraulic lift and with
special lowering device. Now
incorporates new head shell //
with lateral adjustment. o
33} and 45 rpm.
Virtually silent
Anti-vibration springs

* % % %

Available as chassis or on teak plinth
REC. RETAIL PRICE FROM £31.31

Price list and illustrated literature on request to

A.R. SUGDEN & CO. (Engineers) Ltd.

Market Street, Brighouse HD6 1DX, Yorkshire. Telephone: 2142
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DIOTESTOR IN-CIRCUIT TRANSISTOR TESTER

S

BRITEC LIMITED, 17 Charing Cross Road, London WC2H OER

Tel: 01-930 3070
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ENCAPSULATION -

low tool cost method for cylindrical
coils and potting. Enquiries
also for—

REED RELAYS
SOLENOIDS
COIL WINDING
TRANSFORMERS
to 8 K.V.A.

Relay module 12-way
“MS" range

R.A. WEBBER LTD.

Knapps Lane, Bristol 5. 0272 657228

a43

a safer
breed of
Connector?

You choose electrical equipment in much
the same way you choose a dog: you
scrutinise and examine carefully, and take
it out for a trial run. And you ask to see
its pedigree.
When you handle a Rendar product, you
can see at once that it's a better breed:
3 first class materials; precision machining
0 and assembly; sound design. Its pedigree
‘ B | ‘ is impeccable.
\Just lwinner from the Rendar kennel
\ The Rendar Safebloc saves time and saves life.
\ 4 L There's no need to fit a plug for testing — just
\ connect the apparatus direct. And there’'s no
¢ ] danger of shocks — no current can pass until the
lL" Bidis closed.
r Rendar pioneered this concept, and introduced the
‘Safebloc” to the British market over 12 years ago.
It's indispensable on testing lines, and for all kinds

of electrical demonstrations. Double Safebloc
available for 3-phase applications.

RENDAR

INSTRUMENTS LTD
Burgess Hill, Sussex, England
Tel. 2642-4,Cables RENDAR Burgess Hill
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METER PROBLEMS?

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

Full information from:

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937
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the new Englefield range

Better looking—obviously . . . Better performing, definitely . . . and certainly fower
priced compared with other top line high fidelity equipment. Yet with all this, the new
Englefield 840 range has still further plus features. Onlywith the840system can you
incorporate the tuner within the amplifier itself, enabling you to convert itto a
Stereo & F.M. tuner amplifier of unsurpassed performance in a matter of minutes. The
Englefield Add-in ‘Press-tune Stereo F.M. Link can also be used with other amplifiers
if so desired. See and hear the new Englefield 840 range at your hi-fi stockist NOW
or send coupon for full details by return.

Englefield 840 equipment is guaranteed for 5years.

840A amplifier design features

Swing-up lid enables all input and output connections to be reached instantly and
easily from interior of cabinet. Audio connections are via DIN sockets (plugssupplied).
Combined speaker muting switch and headphone socket on front panel. Silicon
transistors throughout. Full complementary output stages with current limiting
circuitry. Rotary controls fitted with dual wipers and lubricated tracks for long life and
silent action. 18 gauge plated steel chassis. Unconditionally stable. For shelf or
cabinet mounting.

840T stereo F.M. tuner design features

4 pre-tunable push button stages for instant programme selection. Switchable A.F.C.
Automatic stereo reception. Sensitivity better than one micro-volt. Incorporates
dual gate FET and 1.C. circuitry, back to back varactor diodes and ceramic filters.
Can be used separately or inserted in the 840 cabinet. 75Q and 300Q balanced aerial
sockets.

@ Recommended retail prices — Englefield 840A Amplifier £45: Englefield 840A Press-tune Stergo FM
Tuner £45 (inc. P/T): Engilefield 840TA Stereo Tuner Amplifier £95 (Inc. P/T),

eak sound

PEAK SOUND (HARROW) LTD. 32 ST. JUDES ROAD,
| ENGLEFIELD GREEN, EGHAM, SURREY. Tel. Egham 5316
-

peak sound
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TUNER
CONTROL
PANEL

Specifications
THE AMPLIFIER

Inputs — Pick-up, (sen itivity 2.8mV into 47 Kohms) Overload
factor —100MV (32dB) Tape: Radio 80mV: Microphone 5mV.
Signal to noise ratio —mag. P.U. better than 67dB: 64dB for other
inputs.

Cross-talk at 1 KHz —54dB

Distortion —0.08% at 1 KHz at all powers up to 20 watts R.M.S.
Power bandwidth and output—35Hz to 30KHz at 1dB for 20
watts R.M.S. into 8 ohms, per ch. driven together.

Controls —Volume: Bass ( +16dB at 40Hz): Treble ( +14d8B at
10KHz): Balance.

Push-button for P.U., Radio, Tape, Mic., and mono/stereo: on-off,
filter and (disguised) headphone socket/speaker muting switch.
Connections — via DIN sockets at rear, plugs supplied also.
Mains A.C. 110/250 V. 50/60Hz. Two mains outlets for gramo.
motor, etc. one direct, one switched on with amplifier.

Faciliies —Swing-up lid for instant access to connections,
permitting cabinet to stand flush to wall; also space to take
Englefield tuner if required.

Cabinet — steel, hand covered with simulated soft black leather and
immensely durable, with black base, size 161" x 43" x 11”7
(413x109x28mm).

ADD-IN PRESS-TUNE STEREO F.M LINK

With four tunable press button controlled stages each 88-108
MHz. Also press-button for A.F.C.

Sensitivity —1 micro-volt for 30dB quieting.

Sub-carrierrejection —48dB at 19KHz.

Wideband noise —60dB.

Frequency response —10KHz to 15.6KHz ( —3d8).

Separation —35dB (100Hz to 10KHz).

Aerial —Sockets for 75 ohms and 300 ohms, balanced.

Tuming meter and indicating beacon automatic stereo reception
on the front panel.

Details of Englefie!d 840 range please, to
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TDK SUPER DYNAMIC TAPE

The SD Family-

a choice of all
popular sizes and
configurations

pevaese

For further information contact
IMPECTRONLTD, 23-31King Street, London, W3

Telephone : 01-992 5388

Higher S/N ratio means less noise @ Wider dynamic range means wider frequency response
Higher allowable recording levels means higher output

Less distortion due to greater density of magnetic oxide particles

Less dropouls and head-wear due to mirror smooth compressed tape surface

Precision mechanism means less mechanical and movement problems

Acknowledged by engineers and technicians the world over as the best
quality tape on the market

TDK Super Dynamic Tapes are available in 7-inch open-reel or
cassettes. The SD Cassettes are offered in both the popular C-60
and C-90sizes. The 7-inch reel is comes with 1800 ft. on standard hub.

Truly a triumph in magnetic tape technology!

MANUFACTURED BY EUROPEAN DISTRIBUTORS
TDK Electronics Co. Ltd. Eurotex, Luxembourg
Tokyo, Japan.
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10MHz Bandwidth at 10mV/cm
All Solid State Design i

Small Size—Light Weight B

22 Calibrated Sweep Speeds

Versatile Triggering including
TV Line and Frame Sync *

6x 10 cm. Viewing Area i VERNIER

Built-in Voltage Calibrator &
FET Inputs B8

The S54A is an all solid state,
single beam oscilloscope. Smartly
styled yet ruggedly built, the S54A

has a wide application in field

work, in the laboratory and in
production line testing.

At £125 you will find no other g

oscilloscope of its type which offers
such features at such low cost. Write

| . SEY SET ® V
VARIABLE ~_ A SrEE VARIABLE ~._

VOLTS/CM % TIME/CM

or phone for full specification NOW!!! ' . -_.-"50
SEE US ON STAND ; : > mv
1-115/131 AT THE I.L.E.C. SHOW - -

OLYMPIA

EXT X

AC  CAL50mVep

Telequipment,
313 Chase Road, Southgate, London N14 6J4.
Telephone: 01-882 1166. Telex: 262004,

A Division of Tektronix U.K. Ltd.

SETTTT
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Low.range knear ohmnoeter
tirtelfigent machines?

This month’s cover. Not a design engineer
who has let his work go to his head but
our artist’s design to illustrate the article
in this issue ‘In Search of Intelligent
Machines’. The original cast (lent to us by
the Royal College of Surgeons) shows the
Broca areas of the brain.

IN OUR NEXT ISSUE

A high-performance s.s.b. receiver can be built
by adding an aerial tuned circuit and a local
oscillator to the s.s.b. receiver module using
ics which will be described next month. A
circuit for an oscillator for operation on 20mis
included.

Audio sweep generator. A low-cost design
using voltage-controlled f.e.ts in a Wien bridge
oscillator. Sweep times of 0.1s, 4s or 40s canbe
selected.

toternational Busmess
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on a reproducer known as a Teleplayer.
Manufactured by Rank Bush Murphy Ltd., the
Teleplayer depends on a Brimar Flying-Spot

Electronic Video Recording has just been /f/‘
launched in Britain. This exciting new
development which could revolutionise
educational and industrial television, depends

Scanner Cathode Ray Tube Q8-100AA, specially N.; 74
developed in conjunction with the EVR Partnership. CRT reliability
Brimar manufacture the widest range of cathode ray
tubes for industry to meet most specifications. Tomorrow's Thorn Radio Valves
new and more complex demands are already being IM and Tubes Limited
evaluated by Brimar. It's this kind of forward thinking that BH %39310453(’7?2% London W1V E6DN. i

keeps Brimar ahead. Write for further details.

BPT=2
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Value for money in R & D

It has been suggested by Dr. F. E. Jones, managing director of Mullard, that the electron—
discovered by J. J. Thomson 74 years ago—is an ageing particle and that although there is still
tremendous momentum in the world’s electronics industries we are now very much in an era
when the chances of major technological advances are becoming much reduced. Despite this
outlook there is still a vast sum of money being spent both by industry and the Government on
electronics research. The big question is, are we getting value for money?

At a conference* in Liverpool a few months ago on the subject of value for money inR & D
it was stated that “the rate of economic growth of Great Britain is quite out of keeping with
the amount spent on R & D”. Many figures have been published showing how unfavourably
the U;K. compares with other countries in this respect. In terms of gross national product, for
instance, the U.S.A. and the UK. spend roughly the same proportion on R & D, but a
forecast g.n.p. per head for 1975 is greater for the U.S.A. by a factor of 2.6. For Japan,
which spends proportionately less than a half of the amount we in the U.K. spend, the
forecast shows Japan will by then overtake us by a factor of 1.6. Even Italy, spending
proportionately one ninth of our R & D expenditure will approximately equal the U.K.
figure by 1975.

There are two areas concerned—curiosity-oriented R & D and economically-
oriented R & D. The two are quite different and there is a tendency to write off the ‘basic’
research as a necessary investment for the future, mainly because it is difficult, if not
impossible, to measure its effect, and to make the other economic in the sense that some
measurable return is expected. Some argue that technology—in the sense of applied R & D,
design, production—depends on science, that the one follows the other as part of a logical
sequence.

Some of Britain’s shortcomings in R & D are often put down to qualified manpower
difficulties—loss of personnel to other countries, inadequate training and education, and a general
shortage of the right kind of people. Some say this shortage arises because the system is
not turning out what industry needs, others that many bright people tend to stay at university
on curiosity research which means there are fewer available for applied R & D. Professor
J. E. Flood, of Aston University, notes a lack of enthusiasm in industry for higher degree
holders. He comments “if the enthusiasm of most of industry for M.Sc. courses is lukewarm
the attitude to Ph. D. research in universities is almost hostile. Many firms place no value on
Ph.D training and some even consider it positively harmful”. This is in complete contrast to
the U.S.A. where staff for R & D jobs usually have higher degrees, and Bell Telephone
for instance recruit only physicists and chemists with Ph.D. degrees. They recruit
engineers with first degrees only if they agree to take a master’s degree course.
There is a widespread feeling that university courses do not relate to the problems of the real
world. And there does seem a good case for equipping people with the necessary abilities to
handle real problems, to communicate and to work with others. Many feel there is a strong case
for a critical look at the Ph.D. mill.

To return to the question of value for money, analysis of a large number of technically based
companies producing complex systems showed, according to J. R. Pollard of Plessey Telecom-
munications, that to spend below 4% of turnover on R & D “is likely to be insufficient to
support reasonable company expansion in a technically fairly demanding environment and
expenditure in excess of 12% is likely to be unremunerative in the sense of producing
comparable profits in the future”.

But whatever proportion is spent, it can be argued that a company should be increasingR & D
expenditure when earnings per employee fall, and not the converse. It does seem reasonable to
suppose that when efficiency falls, something must be increased to maintain the situation. Taking
this argument to its logical conclusion suggests that because Britain is less efficient than other
countries, spending on R & D should be proportionately greater to offset this. So how do we
square this with expected future cuts in R & D spending?

* ‘Research and Development in Electronics—Value for Money’, LE.E.
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The Search for Intelligent Machines

Do we want them, and can we build them?

by R. Baker*, B.sc., M.sc.

The basic ideas of logic circuits have by
now diffused throughout the electrical
engineering world. An ever-increasing
number of digital systems, made up from
these logic circuits, are finding applications
in almost every aspect of modern life.
Sometimes special-purpose digital machines
are adequate; in other cases the versatility
of the digital computer is needed. But,
tremendously useful as these machines are,
they do have some very distinct limitations.
These arise out of the fact that everything
that a digital machine can do must be care-
fully worked out beforehand, and this must
be built into the machine by the designer or
fed in by computer programmers. Because
everything must be planned in this way the
data which are to be processed must be
presented to the machine in a very well-
organized manner. In practice this means
that if a machine is to be connected ‘on-
line’, then it must be connected only to
very ‘tidy’, well organized systems.
Unfortunately that rules out the majority
of real-life problems, because in these the
data are more-or-less disorganized. Prob-
lems of this kind are still solved (or more
often, left unsolved) by human operators.
Alternatively the data canbe carefully sifted
by data-preparation staff. And in any case
human designers and programmers are still
needed to tell the machine how to solve
each kind of problem. With the ever-
increasing demand for data-processing, and
new faster computer circuits, the human
operators are rapidly becoming the weak
links in the system. To help improve this
situation work is in progress towards
getting better man/machine communication;
for example, by using programming langu-
ages which are morelike everydaylanguage,
and by using interactive computer graphics.
At the same time as this work has been
going on, various research workers have
been playing a very long shot, in the same
general direction. They are assuming that
at some time in the future it may be
possible to build machines that act intel-
ligently. This will be in distinct contrast
with today’s generation of machines.

\

Deep waters

The reader may have noticed that we have
got into very deep waters, almost without

* Twickenham College of Technology.

noticing. Just how deep will be apparent
when we remember that the description
‘intelligent’ has traditionally been reserved
for human beings, and more recently to
some animals. We are making a complete
break with tradition when we take the
description over to non-living systems. We
shall have to produce a good case for doing
so, and we shall have to be very careful
how we do it. Even when applied only to
humans, the term ‘intelligence’ is embar-
rassingly hard to define or describe, as
educationists are acutely aware.

If we want to carry over the idea of
intelligence from man to machine, we shall
do best to define human intelligence in terms
of what a person does in a difficult situation
—how he reacts to problems. By consider-
ing intelligence in this active way, we can
take the idea over to machines quite easily,
because we can talk about how machines
would react to problems. If we candesigna
machine to react to a range of problems in
the same way that an intelligent person
would, we should not say the machine is
unintelligent (at least not if it’s listening). So
far as human intelligence is measured, we
generally try to disregard routine skills,
however impressive; we are more looking
for things like the ability to spot regularities
in apparently confused situations, to learn
from experience, and generally to take on
a wide range of problems even if we have
not been taught how to deal with them.
Presumably we are looking for the same
capabilities from intelligent machines, and
that rules out machines such as fixed
programme computers with their routine
skills, but leads towards pattern recognizing
and other adaptive machines.

The hope is that ‘intelligent’ machines
would be able to organize their own input
data, and be able to look for their own
solutions to problems. If such machines
can ever be produced, not only will they be
able to take over a whole new range of
practical tasks, but they may also give us
a clearer idea of our own mental processes.
One hopes, too, that they would be able to
attempt some of the problems which still
baffle human beings. On the other hand we
must not overlook the fact that (as has
happened with many other worthwhile
discoveries) they may be used for anti-
social purposes. Nor can we completely
disregard those who claim that we are
wasting our time trying to make intelligent

machines. ‘Intelligence’ they say ‘is the
prerogative of the human brain; and that
has capabilities which go beyond anything a
machine could do’. Of course they may be
nght but we are not going to find out by
giving up before we start. Although we are
not even within sight of making intelligent
machines, a modest start has been made,
and research is continuing. The name of
studies leading in this direction is “artificial
intelligence’ or ‘machine intelligence’.

Which way to intelligent machines?

There are two schools of thought on how
we ought to set about making intelligent
machines. Both of them are based on the
idea that we should try to get as much
information as we can from the working of
real brains. We could call the first approach
the software approach; the idea is to use
conventional computers with programmes
which make them act intelligently. The
proponents of this method point out that
we know little of the precise operation of
brain cells, or of how they are actually
connected to make a working system. So
instead of trying to copy something wedon’t
understand anyway, we will do better to
use conventional computers, which we do
understand; then try to programme them to
act intelligently, using any observations we
can of our own and other people’s mental
processes. On this basis a start has been
made in getting computers to reproduce
some simple aspects ofintelligent behaviour.
The sort of things computers are doing is
controlling a robot vehicle which learns
to find its way around in an obstacle-filled
room, and being able to recognize and
manipulate objects when seen from
different angles and distances. More formal
tasks include proving theorems in logic
and mathematics, and of course playing a
good game of chess.

The other approach, which is gomg to
receive more attention in this article, is
through the use of so-called adaptive logic.
According to the proponents of this ap-
proach we have a better chance of getting
a ‘brainlike’ machine if we make at least
some attempt to build it with circuits copied
from brain cells. In particular, if an
intelligent machine is to operate in real-life
situations it will have to get visual informa-
tion about them through TV cameras or
the like. Now these visual signals are
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characterized by large amounts of parallel
data, much of it redundant or even down-
right misleading. This will demand parallel
arrays of logic circuits acting as pattern-
recognizers. Being able to respond to
spoken and written information will also
be a big help, and these are also recognition
tasks. (Digital computers approach jobs in
an essentially step-by-step method, and this
serial working is going to be slow and
inefficient).

What are we trying to copy?

The human brain appears to be made up
from about 10'° inter-connected nerve cells
or neurons. These neurons come in many
shapes and sizes, and Fig. 1 shows some of
the main features of a typical example. On
the left are the input branches, of which
there may be many thousands; these are
called dendrites. These merge into the
central body (or soma) of the cell. From
this comes the relatively long axon. Very
complex chemical and electrical processes
take place within the neuron, and these are
not yet fully understood. Streams of low-

Dendrites
Axon
Soma

Input from
another neuron

Synapse

Fig. 1. A typical neuron showing connection
with another neuron at a synapse.

level electrical pulses can be detected
passing through the neurons. These pulses
appear to convey pulse-rate-modulated
information. It is presumed that the neurons
are acting as data-processing elements
(virtually logic elements) tothisinformation.
The dendrites collect pulses from previous
stages, and after some attenuation these
arrive at the soma. Here they are summed
up f(across the inputs and over short
periods of time). If this combined sum
exceeds a certain threshold value, the soma
generates a pulse which travels down the
axon, which distributes it to following
stages. The neuron is ready to fire again
after a short recovery period. Connections
between stages are made through small
structures called synapses which form
junctions between axons and dendrites. It
is thought that these synapses might be
modifying the performance of the neurons
by acting as variable-gain devices. Some of
the neuron inputs are actually inhibitory,
and signals on these reduce the neuron’s
sensitivity. Quite a lot of effort has been
devoted in the past to designing circuits
which exactly reproduce the electrical
characteristics of neurons. But so much
hardware is taken up reproducing just one
neurcn like this that it is hardly practical

to test large networks, which s really the aim
of the operation.

Simplified models

What must be done is to produce a very
much simplified electronic model of the
neuron, and hope that even after this
simplification some of the neuron’s essential
data processing properties will remain. If
we conveniently forget the time-factor in
the summing process, and replace the
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Fig. 2. Threshold gate.

modulated pulses with binary signals, we
find ourselves with an ordinary threshold
logic gate. Such a gate is shown in Fig. 2;
for the sake of symmetry the logic levels are
set at + 1 and — 1. The performance of the
gate can be adjusted by altering the
amplifier gains a,, a, etc. through the range
x(+ 1) to x(— 1). The threshold level T'can
also be altered. The output switches if:
a. L +a,L+....2T

Because the gate performance can be
changed or adapted just by altering certain
parameters, it is an example of adaptive
logic.

The first breakthrough in this direction
was made in 1943 by McCulloch and Pitts.
They were able to prove theoretically that
virtually any logical or mathematical
function could be produced by a suitable
network of simple threshold gates. Their
classic paper marked the beginning of an
era. But it left unsolved the problems of

Preprocessor

Fig. 3. Simplified Perceptron.
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actually designing and constructing net-
works to carry out useful tasks.

One of the early attempts to build a
useful system was the Perceptron, described
in 1958 by Frank Rosenblatt. This was a
pattern-recognizing device based on the
supposed nerve connections coming from
the eye. An input pattern was projected
onto an array of photocells. Each photocell
had the output +1or —1, depending on
whether or not it is illuminated. This matrix
fed a ‘preprocessor’, consisting of a parallel
array of threshold gates with fixed weights
of +1 or —1. This array fed a single,
adaptive output gate, consisting of a
threshold gate with variable weights. The
idea will be explained by a simple Perceptron
which is shown in Fig. 3. This simple
Perceptron is to be taught to distinguish
between two patterns. Each preprocessor
gate sees a small random portion of the
matrix. The two patterns are shown altern-
ately. Some of the gates will switch over when
the patterns change; we could call these
‘useful’ gates. Others will remain in one
state; these are ‘useless’ in discriminating
between the patterns. The Perceptron is
now trained to distinguish the patterns by
adapting the gains (weights) of the output
gate. The gains in the paths from ‘useful’
gates are turned up; the ‘useless’ gates are
shut out by turning the corresponding gains
towards zero. The gains are adjusted auto-
matically during this training phase. After
training, the Perceptron is able to respond
also to patterns which are slightly different
from the training patterns. This valuable
property is called generalization. (This is
essential, if distorted or ‘noisy’ versions of
the pattern are to berecognized.) Much more
complicated Perceptrons are possible, and
they give correspondingly more sophistic-
ated performance. But there are two basic
weaknesses in the Perceptron concept. The
fixed preprocessing layer may actually tend
to disorganize the input data. Alsoitis quite
possible that for a given problem, all the
preprocessor gates might happen to be
‘useless’. Since the preprocessor logic is
fixed, the Perceptron will fail in this case.

Adaptive gate

1 Qutput

Training
LCIFCUI{S

>

Desired performance
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Adeline and Madeline

The problems of the preprocessor were
solved by drastic surgery. The fixed logic
was eliminated, and the adaptive gate was
connected directly to the input pattern.
Even the threshold level was made adaptive.
Adeline (adaptive linear neuron), devised
by Bernard Widrow, works this way. And
to obtain better performance, parallel
arrays of Adelines were set up, giving
Madelines (multiple Adelines). Madeline
arrays have been tested, with some degree
of success, on a range of problems including
speech recognition, weather forecasting,
electrocardiogram analysis, and dynamic
control.

Having got this far, we should look at
the circuit problems involved in actually
building an adaptive threshold gate. The
logic is straightforward; it is the weights
which pose an unpleasant problem. We
need either a variable-gain amplifier or else
an electronically variable resistor; the snag
is that the gain or resistance-value must be
stored between adjustments. The first
solution, used in the Perceptrons and similar
systems, was a motor-driven potentiometer.
But this of course gives a bulky, unreliable
and expensive system. More recent devices
have employed magnetic components. The
signal is modulated at r.f. and put through
a transformer. The transformer output is
adjusted by varying the magnetization of
the core, using control windings. Another
useful device is the Memistor. This consists
of a metal film resistor immersed in
electrolyte. Its resistance is varied by plating
on or off it, via a third electrode. But to
simulate large nerve networks we need a
reliable, compact and cheap adaptive
circuit. And systems containing vast num-
bers of analogue storage devices do not
look too promising at present. If only we
could use purely digital circuits we could
take full advantage of modern micro-
electronics techniques.

Breaking away from threshold
circuits

To get clear of these rather unsatisfactory
analogue storage devices, Igor Aleksander
decided to make a clean break with the
“threshold gate model of the neuron. Instead,
in 1966 he proposed a completely digital
model, based on a ‘universal gate’. Now any
logic circuit can be specified by its truth
table. An ordinary logic circuit has just one
truth table. But a universal gate can be
adjusted to have any truth table. By
supplying extra circuitry to set up a truth
table to suit the task in hand we get an
adaptive universal gate. Although universal
gates are farther away from the observed
performance of neurons than are threshold
gates, this is compensated by the fact that
universal gates are much more general. (A
universal gate can give any Boolean func-
tion of its inputs, but a threshold gate can
give only a small fraction of all those
possible.) Fig. 4 shows a universal element
with two inputs. An AND gate is provided
corresponding with each possible entry in
the truth table. Connecting the AND gate
gives a ‘I’ in the corresponding line of the
truth table; disconnecting it gives a ‘0.
For simplicity, links are shown for these

connections. In practice electronic switch-
ing circuits are used.In Aleksander’s SLAM
(stored logic adaptive module), the AND
gates are switched in or out of service
according to the states of storage bistables.
The states of these bistables are actually
set up during a training session. This
consists of showing the SLAM some
typical examples of the patterns it is to
recognize, at the same time energizing a
‘teach’ terminal. Afterwards it responds to
the training patterns, even without the
‘teach’ signal. In practice parallel arrays of
SLAMs were used, and these have generaliz-
ing properties. For example, after being
trained with some typical examples of a
handwritten letter, SLAM arrays can
recognize slightly different versions of the
letter, which they have not seen before.

Feedback of data is known to be a feature
of brain activity. Now Dr. Aleksander has
incorporated it into SLAM arrays. Binary
patterns are shown to SLAM arrays and the
resulting transformed patterns are delayed
and fed back to the input. This has led to
improved recognition. Some quite new
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right through to that sophisticated speci-
men, homo sapiens. This method is
evolution, and its essential features are
supposed to be the generation of random
variations in offspring, together with a
process described as ‘survival of the
fittest’. It is obviously a very powerful
method, but equally clearly it is very
slow. Could we simulate evolution
electronically, so as to get some of the
advantages, but within a reasonable
time-scale? According to Laurence
Fogel and his' colleagues the answer is
‘yes’. According to Fogel, the mark
of an intelligent being is the ability to
look at the past states of a real-life
system and from that to predict a
future state. If we code these states into
a sequence of numbers, we are looking
for a machine which after being shown
a number-sequence will output a predicted
future term in the series. Fogel used
computer-simulated sequential  logic
machines to attempt these predictions.
(Sequential machines are made up from
logic gates and delay elements.) The

tinks
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Adaptation circuits |0 Teach

Fig. 4. Universal gate with adaptation circuits.

properties have alsocome out. Theseinclude
a short-term memory of patterns seen
previously, the ability to recognize
sequences of patterns, and the ability to
give attention to certain situations.
SLAM circuits are in fact available from
Integrated Photomatrix Ltd.

Improved performance through

. evolution?

The work described so far concerns
attempts to model brain activity using
special computer programmes, or by arrays
of adaptive logic circuits. The design
of these models is obtained by a com-
bination of analysis, experimentation and
intuition. But nature, using none of these
methods, has achieved vastly more
spectacular results. Nature’s method has
led from simple one-celled organisms

states and connections of the machines
were randomly modified, one at a time,
simulating mutation. The modified
machines were either retained or des-
troyed, depending on whether the
modification gave improved prediction.
Presumably the effectiveness of the
method on real systems will depend on
just how successfully a system can be
modelled by a sequential machine.

The author has also proposed an
evolutionary machine, but this time using
an array of universal gates made up in
hardware. It was tested on a simulated
vehicle-routeing problem. The idea was
to simulate in a simple way the two-
fold adaptation which goes on in nature.
Learning processes in an individual cor-
respond to short-term adaptation. The
evolution of a species is a long-term
adaptive process. In the author’s system
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short-term  adaptation was simulated
by systematically modifying the univer-
sal gates. Evolution was simulated by
randomly inserting extra gates into the
array, retaining only those which gave
improved system performance.

The future

This brief guided tour will indicate that
‘artificial intelligence’ is still in its infancy.
A number of quite different approaches
have been investigated, and in some of
these useful progress has been made.
And research continues. The results are
certainly not spectacular. The search for
intelligent machines will be long and
difficult, but it presents a unique and
fascinating challenge.

Finally, in fairness to the researchers
past and present in this field, the author
points out that the work of only a few has
been described, and that only brefly.
For those who want to read further,
the first book listed below is a very
digestible text covering the work on Per-
ceptrons, Madelines and much else and the
second a good introduction to SLAM
circuits.

Further reading

A. J. Cote Jr. “The search for the robots”.
Basic Books Inc. 1967.

I. Aleksander. “Brain cell to microcircuit”.
Electronics and Power, Feb. 1967.

P. M. Lewis. “Practical guide to threshold
logic™. Electronic Design, Oct. 25, 1967.

H. S. Crafts. “Components that learn”.
Electronics, March 22, 1963.

L. J. Fogel er al. “Artificial intelligence through
simulated evolution”. Wiley, 1967.

D. Michie. “Future for integrated cognitive
systems”. Nature, Nov. 21, 1970.

R. Baker. “Digital networks which adapt by
scanning and growth”. Electronic Letters,
July 9, 1970.

W. S. McCulloch & W. Pitts: “A logical
calculus of the ideas immanent in nervous
activity”, Bulletin of Mathematics and Bio-
physics, 1943, 5, pp.115-134.

F. Rosenblatt: “A comparison of several
Perceptron models in self organising systems”,
ed. M. C. Yovitz, (Spartan Books, 1962).

B. Widrow & others: “Practical applications
for adaptive data-processing systems”, Revue
A, 1968, X, pp.27-38.

Circuit Ideas

Dry cell charger

The circuit shown has. proved suitable
for chargir}g dry cells. It is pointless
(and dangerous) to attempt to charge cells

2:2p
250V

2y .

{ 2.2k aw

2:2p 22-24V
250V 400mW
§ N —_ —
40V 75mA

22mA into 18V
27mA « 6V
or

44mAinto 18V
SamA w8V } (sP11,VT9 etc.)

} (HP7,VT4 etc.)

which have discharged over several months.
The charge lost (+10%). should ideally
be replaced immediately, but weekly topping
up is satisfactory. The necessary conditions
for recharge are thus like those for lead-
acid accumulators. The 2.2uF polyester
capacitors act as current limiters. This
charger can be used for batteries up to 18V.
K. W.MAWSON,

Bradford.

Multivibrator with

switched mark ratios

The circuit shown below was devised to
provide a multivibrator which can have
its mark period varied in fixed ratios (here
1:3:5:7:9) by a switch .S,, whilst aliowing
for variation of the absolute periods (by
R,) without upsetting these ratios. This
idea has been used in a multivibrator also
incorporating a previous circuitidea (‘Large

Probe
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periods are also variable. The circuit formed
the heart of a windscreen wiper control.
Intermittent operation of 1, 2, 3, 4 or 5
wipes can be selected by S,. The 100uF
capacitor C, was added to provide the
unbalance needed to start the multivibrator
at switch-on.

J.H.J.DAWSON,

Sheffield.

Pulse and voltage

level indicator
Trouble-shooting a board holding many
digital i.cs is tedious when using a ’scope
and probe. The simple circuit shown here
lights up a bulb when a pulse or a level
‘above 0.7V is found. The input impedance
is high and there is no significant loading
of normal digital circuits. A level detector
Tr, has the same threshold (0.7V) as
r.tl logic 1. If this level is exceeded Tr,
turns on triggering a 1 ms monostable pair
+12V

Try
2N3904 §

33k

. -
4 Minature

10V lamp
(Tr, and Tr;) lighting the lamp momen-
tarily. Steady inputs above 0.7V hold the
lamp on. The circuit can be housed in
3in diameter plastic tube with a' probe
attached.

space-mark ratio multivibrator’, K. D. CIliff, J.M. FIRTH,
Aprit 1969), and in which the ‘space’ Ottawa.
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[
§ 500
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Alternatives to the T eleprinter

A survey of noiseless high-speed methods

by D. A. Paynter*, M.LE.E., M.LE.R.E.

The teleprinter has been a familiar device
as a communication terminal for a long
time. It is an electrical typewriter in which
a pulse code decides waich character
should be printed. Decoding and type
actuation is electro-mechanical, giving rise
to considerable noise in operation. A
typical operating speed is 10 characters
per second although machines operating at
higher speeds are available.

Recently ‘electronic’ teleprinters have
appeared. In these decoding is performed
by solid-state electronic circuits in place of
moving parts. The printing process
however still involves impacting a type
face against paper with its attendant
limitations of speed and noisy operation.

In addition to its use as a
communication terminal, the teleprinter is
finding an increasing application as a
computer peripheral and the conventional
teleprinter is now commonplace as a
man-machine interface connected over a
telephone line to a central processor.
When used as a print-out connected
directly to a computer, the machine takes
the form of a line printer in which a
number of characters can be printed
simultaneously at speeds approaching
1,000 lines per minute. This is slow
compared with the capability of the
computer, resulting in the total processing
time being limited by the printer speed.

The teleprinter used for communication
purposes is also slow compared with the
information rate which could be
transmitted over telephone lines, so there
is a potential need for a machine with
greater speed capability. If this can be
achieved together with an improvement in
reliability and reduction in noise level so
much the better. If the mechanical printing
action could be replaced by some
non-mechanical process, higher speeds
and quieter operation become a possibility
and it is interesting to consider how
printing can be performed without a
mechanical printing process.

Photographic methods

If an image of a character is projected
onto a light-sensitive emulsion, subsequent
development results in a permanent visual
record of the character. This is exploited

Research Division, Marconi Co. Ltd.

in photo-typesetting machines in which the
‘fount’ consists of a disc containing within
its periphery transparent images of the
characters required. The required
character is selected by rotating the disc
until the character is positioned behind a
projection system which produces the
image on the photo-sensitive emulsion, t

The disc can be replaced by a
cathode-ray tube on which visual images
can be formed. The use of silver halide
photographic material for teleprinter copy
would however be prohibitively expensive
and a more economic solution is to use
xerography! which has a familiar
application in office copying-machines. In
this process a selenium-coated drum is
electrostatically charged in darkness by
corona discharge. A visual image is
projected onto the drum. The resistivity of
selenium varies with the amount of light
falling upon it and in consequence the
charge leaks away in the bright portions of
the image. A latent electrostatic image is
accordingly formed on the surface of the
drum. An electrostatically charged toner
powder is then applied to the drum
adhering to the charge areas and making
the image visible. The powder image is
next transferred to paper and fixed by
melting a resin contained in the toner
powder.

A variation of this process uses paper
coated by zinc oxide?. The zinc oxide
functions in a similar way to the selenium
drum and enables the image to be formed
directly on the paper and eliminates the
transfer process between the drum and the
paper. A simpler machine is therefore

t See for instance *Electronics in typesetting’ by
R.F. Southall Wireless World, March 1968 pp. 34-7.

Pulsed pin
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Fig. 1. Electrostatic printing can be
achieved by applying an electric field
across dielectric coated paper.

possible but with the penalty of a
requirement for special paper.

Printers in which the characters are
formed on the surface of a cathode-ray
tube and printed by the photographic
methods described are too elaborate and
expensive to be seriously considered as
an alternative to the teleprinter.

Electrostatics

The examples considered so far entail
creation of a visual image before the
electrostatic image can be produced.
Processes have been invented in which the
intermediate light stage has been
eliminated. In one case the screen of a
cathode-ray tube is replaced by a line or
matrix of closely spaced pins which
conduct the electrons from the beams
through the glass onto the surface of paper
bearing an insulating coating. If characters
are formed on the face of the tube in a
conventional way an electrostatic image is
formed on the coated paper and this can
be made visible with powder as before.
Although the optics of the previous system
have been eliminated the tube is expensive
and machines using this system have
found only limited application.

If a high voltage is applied between two
electrodes separated by an air gap, one of
which is pointed, a steam of ions will pass
across the gap (Fig. 1). If dielectric coated
paper is now placed between the
electrodes a charge will be deposited on
the dielectric. This phenomena can be used
to create an electrostatic image of a
character on paper, The paper can be
arranged to travel under a row of
closely spaced pins situated at right-angles
to the direction of paper travel. The
incoming message in the form of a pulse
code is first stored line-by-line in a
memory. From this stored information the
necessary pulses are derived to produce
lines of electrostatic characters which are
subsequently processed to become visible. -

Machines are available based on this
principle but with the variation of a print
head actually contacting the paper
coating. The voltages needed to print are
lower than those required with ionization
printing.

The memory can be eliminated if the
characters are actually printed character-
by-character. This can be achieved by
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using a matrix of pins situated above the
paper at each character position. The
incoming code is processed by a translator
which energizes appropriate pins of each
matrix in turn to form the character. Fig.
2 shows a stack of four such heads each
consisting of a matrix of 5 X 7 pins of
25-ymdiameteron 25-um centres.

Fig. 3 shows a message printed at the
rate of 500 characters a second on an
experimental electrostatic tape printer. The
paper tape is transported at 125cm a
second in contact with a backing electrode
and separated from the printing head by
25 to 50um. The voltage is applied to the
appropriate pins in the form of 30-us
pulses, which means that printing can take
place on continuously moving paper. In
the page-printer form 60 heads similar to
that illustrated would be situated across
the width of the paper, each head being
energized in turn to print sequentially
across the paper.

e R, %‘%‘3\%
Fig. 2. In the electrostatic method, a
matrix of pins can be used to print
character by character. The matrix head
shown has 5 X 7 matrices with 25um dia.
pins spaced at 25-um intervals. A page
printer might comprise 60 such heads
across the width of paper.

The quality of print producedbya$ X 7
matrix of dots is adequate for most
purposes. If a greater variety or higher
quality of character is required a 7 X 10
matrix can be used.

Electromagnetism

By using magnetic recording techniques it
is possible to ‘write’ a magnetic image
onto suitable material and this image can
subsequently be made visible by the
application of ferrous powder. As in the
case of the electrostatic printer, a magnetic
image of the character can be formed by

means of a matrix of magnetic recording
heads packed into the areas occupied by
one character. In place of the voltage
pulse demanded by the electrostatic
system a current pulse through the
appropriate heads is needed and as the
coating of paper with a magnetic medium
is an expensive procedure, recording takes
place on a magnetic drum. Powder is then
applied to the drum and subsequently
transferred by pressure to paper. An
experimental machine using this principle
has been demonstrated* but such a device
has not yet been marketed.

Steered ink jet

If one considers ink issuing from a very
small jet physically vibrated along its axis,
the liquid will break up into a series of
droplets. If these droplets carry an
electrostatic charge and are made to
traverse an electric field they will be
deflected in a similar manner to electrons
in a cathode-ray tube. This principle was
applied to the design of an oscillograph
recorder’ in 1964 (Fig. 4). In this case
droplets of ink are formed by a 25-um
diameter nozzle, vibrated by a crystal
transducer operating in the region of
45kHz. Each droplet passes through a
hole in a charging electrode to which the
voltage waveform to be recorded is
applied. Each droplet leaves the
charging electrode with a charge
proportional to the voltage applied at that
instant and then passes through a
transverse electrostatic field producing a
deflection proportional to the droplet
charge. The paper moves continuously at
right angles to the deflection of the
droplets, producing the other axis of the
deflection.

Fig. 5 shows an experimental rig in
which droplets of water issuing from a jet
are deflected in this way. A pulse voltage
waveform is applied to a ring electrode
causing the stream of droplets to be
deflected in sympathy. The deflection of
the droplets is too fast to be seen by the
naked eye so the photograph was taken
under stroboscopic light synchronized
with the droplet frequency. To make the
deflection assembly visible a second
exposure under steady illumination was
made resulting in the solid line from the jet
superimposed on the photograph of the
droplets.

It is not convenient to turn the ink
stream on and off so the same effect is
achieved by arranging for the ink to be
intercepted by a device which returns the
ink to the reservoir at zero voltage; at
other voltages the ink is deposited on the
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Transducer Ink
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Defiecting
tield

Intercepted
~ surplus ink

Fig. 4. To avoid using special paper a
charged ink jet can be used, deflected
electrostatically. Pulsed operation is
achieved by attaching a transducer to the
ink feed pipe.

paper. If the deflection of the jet and the
movement of the paper is used to form a
raster scan, a matrix of dots is deposited
on the paper. This matrix can be arranged
to fill the area occupied by one character
in which case any character can be printed
by suppressing the appropriate dots. This
is achieved in the electronic character
translator by arranging that when the
stream is at the appropriate position zero
voltage is momentarily applied to the
charging electrode to ensure that the
droplet is intercepted.

This type of printer can operate on
wide range of uncoated paper and has the
advantage that the characters become
visible the moment they are printed. The
jet has to be very small (typically 25-um
dia.) and precautions have to be taken to
avoid blockage in operation.

Two printers operating on this principle
are now available from U.S. sources.

The printing methods described so far
constitute the major candidates for
supremacy at the present time. There are
other methods, for example thermal
printing, which offer advantages over
impact printing but require relatively
expensive paper and lack the speed
potential of electrostatic or electromag-
netic printing.

Costs

It has not been demonstrated that it is
possible to market a machine at a price
which will compete with teleprinters
currently available. The results of

3
s
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Fig. 3. To print electrostatically on continuously moving paper, the voltage
to the printing heads is in the form of 30-us pulses. In this example the paper
speed was 125c¢m /s giving a printing rate of 500 characters a second.
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Fig. 5. Ink jet photographed wunder

stoboscopic  illumination. A  second
exposure under steady illumination was
made to show the deflection assembly,
which accounts for the continuous ink
Stream.

increased operating speed must be judged
in relation to increased capital cost and
such disadvantages as the inability to
print simultaneous copies.

The cost of paper becomes significant
when dealing with high-speed machines. A
300-character-per-second machine operat-
ing for three hours per day for a five-day
week will cost £200 p.a. for paper. If the
machine requires specially coated paper
this cost could at least double implying an
additional running cost of £200 p.a. or
more. The choice could well arise between
a relatively simple and reliable machine
using special papers and a more
complicated machine in which a wide
range of papers can be used.

There is at the moment a tremendous
world growth in communications. The
transmission of the written word is placing
an ever increasing demand on available
systems. Postal services are finding
difficulty in coping with an ever
increasing volume of paper. In what
sphere the high-speed printer will find its
greatest application is not yet clear but
without doubt such devices will become an
integral part of the communication
network of the future,
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Announcements

The LE.E. Vacation School at University College,
Bangor, on electric circuit theory, which was to have
taken place from 22 March to 2 April 1971 will now
be held from 5 to 10 July.

STC are negotiating with Chelton (Electrostatics) Ltd
of Marlow, Bucks, for the acquisition by Chelton of
the technical information and know-how needed for
the manufacture and exclusive world-wide marketing
of all STC aircraft aerials (excluding only h.f. notch
aerials) and engineering services.

J. Grant and Taylor Ltd are to take over STC’s
closed-circuit television business which includes
Grundig and Conrac agencies. STC will continue to
market low light level cameras.

Telemotive U.K. Ltd, Albany House, 32 Southfields,
East Molesey, Surrey, has acquired from STC their
business in ‘Telemotive’ radio remote control of
cranes and other industrial machines.

Pye Unicam Ltd, of Cambridge, are to start leasing
scientific equipment. All the financial arrangements
for this service will be carried out by Communication
Services Ltd, a company jointly owned by Pye and
Philips.

An agreement to grant manufacturing rights on an
instrument landing system has been concluded
between Thomson-CSF (France) and Texas
Instruments (U.S.A.).

Cossor Electronics Ltd, Harlow, Essex, have
received a large order from the Australian
Department of Civil Aviation to supply secondary
surveillance radar equipment to be installed
throughout Australia.

An exclusive U.K. marketing agreement has recently
been negotiated between the Tokyo based NF
Instrument Co. and Takmar Electronics Ltd for the
NF range of test instruments. Their test instruments
include function generators, an auto-ranging a.c.
voltmeter, low-distortion oscillator and distortion
analysers.

Wilmex Ltd have undertaken distribution of Stax
Audio Products in the U.K.

ITT Semiconductors U.K. and Intermetall Hableiter
Der Deutsche ITT Industries GmBh Germany, who
together form ITT-SC-Europe, have signed a
contract with American Micro-Systems Inc.
appointing ITT-SC-E as exclusive sales representa-
tive and distributor for AMI products in Europe.

Radiatron Components Ltd have taken over as sole
U.K. representatives for the complete Iron &
Vosseler IVO range of impulse counters and
associated equipment.

Seatronics (U.K.) Ltd, a new second source of supply
of electronic components, becomes the first
organization to exclusively market own-brand
components, initially resistors, capacitors and electro
mechanical parts manufactured in Asia. Headed by
Peter Webber, previously marketing manager of
Morganite Resistors, Seatronics will specialize in
standard passive components manufactured in such
areas as Singapore and Japan.

Radiall Microwave Components Ltd are now sole
U.K. agents for the Cable Division of Thomson
Houston, France.

Onkyo, of Osaka, japan, who manufacture audio
equipment, have appointed J. Parkar & Company
(London) Ltd, Parkar House, I Paul Street, London
E.C.2, sole distributors for their products.

Redifon - Ltd have purchased the marine radio
interests of Cosalt Ltd.

Industrial Control Systems have recently introduced
a semiconductor burn-in service at their
Northampton factory, for major semiconductor
manufacturers, equipment manufacturers and other
large volume users of semiconductor components.
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Standard Telephones and Cables Ltd has won an
order worth over £180,000 from British Rail for a
960-circuit, 4MHZ, coaxial cable telephone link
between British Rail Marylebone headquarters and
four London stations. The stations involved are
Euston, Liverpool Street, Waterloo and Paddington.

Radiatron Components Ltd are now sole UK.
representatives for the range of electromechanical
and electronic components manufactured by ERNI
& Co., Zurich.

Under the name, Raytheon-TAG Components Ltd a
UK. office, which will operate frm 1Ist June at
Shelley House, Noble Street, London E.C.2, is being
opened by Transistor AG, Zurich,

A range of function generators made by Interstate
Electronics Corporation, of Anaheim, California, is
now available in the U.K. through Euro Electronic
Instruments Ltd, Shirley House, 27 Camden Road,
London N.W.1.

Pye Ether Ltd and Georg C. K. Withof GmbH have
concluded an agreement to cover development,
production and marketing of their combined ranges
of process control instrumentation.

Harlech Television are buying three Marconi Mk.8
automatic colour television cameras as part of their
re-equipment programme in an order worth £80.000
placed with Marconi Communication Systems Ltd.

Dage (Great Britain) Ltd, Haywood House, High
Street, Pinner, Middx, have been appointed sole U.K.
distributors for the range of glass-sealed flat pack-
ages for integrated circuits manufactured by Philco-
Ford of Pennsylvania, U.S.A.

Books Received

Electronic Measurement Techniques by D. F.
A. Edwards. The author’s preface states that
‘the main object of this book is to provide in
one volume practical information concerning
the latest techniques in electronic measure-
ments. Another justification for the present
work is the fact that many people take up
electronic or communication engineering as a
career with a good working knowledge of the
theory involved but with little idea of how to
adapt and use the appropriate measuring
instruments. The chapters, averaging twenty
pages each, cover basic electronic
measurement (resistance, current, voltage, etc.),
the general use of various instruments
(including meters, oscillographs and oscillo-
scopes), and many techniques of measurement
(resonance methods for L, C, R, and Q;
various methods for power, frequency etc; null
procedures). The last two chapters describe
standards and the measurement of
non-electrical quantities with reference to
electronically linked servo-mechanisms. The
author uses SI units throughout and the book
includes worked examples and questions from
B.Sc., LE.E. and City and Guilds examination
papers, for which the answers are also given.
Pp. 377 including index. Price £4.20 cased, and
£2.80 limp, Butterworth & Co (Publishers) Ltd,
88 Kingsway, London WC2B 6AB.
Field-Effect Electronics by W. Gosling, W. G.
Townsend, and J. Watson. The opening
historical review, referring back to 1925, is
followed by an up-to-date introduction to
junction and insulated gain fe.t. operation
including that relevant to III-V compound
semiconductors and Schottky and silicon gate
fabrication. A chapter is devoted to noise and
the remainder of the book to the applications of
fe.t. devices. Pp. 364 including index. Price £8.
Butterworth &. Co (Publishers) Ltd, 88
Kingsway, London WC2B 6AB.
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200-W Linear Amplifier

by G. R. Jessop*

An amplifier is described which will provide 200W at frequencies between 3.5 and
28MHz. The article also describes the construction of the high-power valve employed
and briefly mentions how it can be used as a 200W a.f. output stage.

Before describing the actual amplifier a
few words on the valve employed would
not go amiss. The valve is type TT100 and
was originally developed from the earlier
type TT21 for use in shipborne s.s.b.
equipment. It has an anode overload dissi-
pation of 2.7 times the maximum anode
dissipation for five minutes allowing for the
effect of a possible large aerial mismatch
when, for instance, the aerial is broken or
‘down on the deck’. The high thermal

* M-O Valve Company Ltd.

capacity of the anode is achieved without
the use of an expensive carbon block
anode. The valve uses a B12F cathode-ray
tube base which allows multiple leads to the
electrodes resulting in a low electrode
lead impedance. To meet the electrical
demands, and at the same time to keep
the cost down to a reasonable level, two
cathode assemblies, complete with grids
and screen grids, are employed and sur-
rounded by a massive anode. This means
that standard large electrode structures
are used and there was no need to design a

Component details ©€h 5 10nF, 500V, disc ceramic
R, 1k$2, 3W, carbon C, 30nF, three 10nF capacitors in
R, 10Q (two off) parallel
R, 1002 over-wound with a single C, 5 ¢ 10 2.50F, 2.5kV, mica
turn of 18 s.w.g. enamelled copper C, 9-300pF, variable (Jackson)
wire Cs 500pF, 2.5kV, mica
rf.c, 2.5mH pi-wound choke C, . 40-500pF variable (Jackson)
r.f.c, see text 500mA f.s.d. meter
rf.c, 2.5mH pi-wound choke I g see text
C4 2:5n
Ra 100§} overwound 2:5kV mica
with one turn of 18s.w.g. L, L Output
H ~%0
~f.c.
2 S
10r 500V Cg ! Co
disc. 500 Mao-500
ceramic -E 2.5kV r:icLl P =,
Input 1 C-; 3
9-300p
R
" axio
— X n
3w '/ —"|'in paraliel (x2)
< — .
el 1 |
C C
11 &di L iLes Lex
2-5kV | 500mA ! -5kV 2-5kV
Heater (B mica NV U _mica | mica
Bias Screen Cb _\_f{_"_-'_—_ 7T T hi socket

Fig. 1. Circuit of the linear amplifier capable of producing 200W up to 30 MHz.

— with & samtrum ¢dame
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special electrode assembly for the valve.
This dual-electrode construction leads to
easy connection of anti-parasitic com-
ponents.

When using the valve it is essential to
ensure that the glass bulb does not exceed
270°C by using some sort of cooling
system. Two methods come to mind. The
first, and more obvious, is to ventilate
the enclosure in which the valve is installed
and then to use either a simple fan to stir
the air adequately (this method is illustrated
in the amplifier described), or a small
extractor fan.

Alternatively, a more elegant method is
to use a close fitting heat shield having
good contact with the bulb allowing the heat
to be transferred from it to the chassis.
The heat can thenbe conducted to a suitable
heat sink attached to the back of the equip-
ment.

The amplifier

Of the various anode circuits which may
be used for linear amplifiers to cover a wide
range of frequencies, none is more con-
venient than the standard ‘pi-coupling’
where with suitable components a relatively
wide range can be matched into the load.

In the grid circuit, the passive arrange-
ment is probably the most satisfactory,
provided that a reasonably high value of
loading resistor, such as 1kQ, is used.
With this circuit feedback is unlikely if
the socket wiring is properly arranged; it
does, however, call for somewhat higher
drive power than would be the case using a
tuned-grid circuit. At the same time a more
constant load is provided into which to
operate the drive.

The circuit of the amplifier is given in
Fig. 1. R, is the grid loading resistor and
R, the anti-parasitic resistor (in fact there
are two of them, one being connected to
each control grid, pins four and nine). The
screen grids are decoupled by the use of
three 10nF disc ceramic capacitors in
parallel connected from pins six and seven
to earth.

All the input and socket connections are
made below the chassis; the arrangement
of the various components is shown in the
lay-out diagram Fig. 2. It is important to
note that all the earth connections are made
to a common point to reduce chassis circu-
lating currents. The connections of the
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Two views of the completed prototype. In the left-hand photograph the h.t. decoupling capacitor can be seen in the top left-hand corner

four cathode pins should be as short as
possible and made from thick wire or
copper strip.

The anode circuit is a conventional
shunt-fed pi-coupling, the variable com-
ponents being the anode tuning capacitor
C,, the tapped inductor L, L, and the
output matching capacitor C,.

These main components should be built
effectively as a unit using capacitors with
insulated end plates and the earth connec-
tions to their rotors made by a single piece
L-section copper strip (75 X 50mm) bolted
- to the chassis (this can be clearly seen in
the internal view of the amplifier). A copper
strip connection from the output socket

Screen
supply

6-way
power

Input socket SeEE

Fig. 2. Under-chassis layout of
components.

_ should also be returned directly to the

common earth strip of the tuned circuit.
This arrangement will reduce the chassis
circulating currents to a minimum.

Coil winding

The anode inductor comprises two parts,
L, for the higher frequencies connected
in series with L, to make the complete coil.
L,: 9 turns of 3mm diameter copper wire,
the turn spacing being 1.5mm. The internal
diameter of the coil is 38mm. Taps are
made at 3 and 5 turns from the anode end
for the 28 and 21MHz amateur bands
respectively. The whole coil is used for the
14MHz band.

L,: 21 turns of 2.5mm diameter copper wire
wound on an epoxy resin former 38mm in
diameter, turns are spaced to occupy a
winding length of 70mm. A tap is made at
9 turns from the connection to L, for
operation at 7TMHz. Selection of the taps
on the inductor is by the high voltage
ceramic switch.

Anode feed r.f. choke: This choke (rf.c.,)
has to have high impedance over the whole
frequency range at which the amplifier is
to operate, since it is effectively in parallel
with the tuned circuit. In this case a simple
single-layer coil is used consisting of 100
turns of 24 s.w.g. enamelled wire close
wound on a 12.5mm diameter ceramic
former (winding length 64mm). The choke

is mounted horizontally below and at,

right-angles to the anode inductance to
minimize inductive coupling.

Construction

This may be of any convenient form to
suit individual requirements. The unit
illustrated is a small amplifier contained in

a cabinet 260X200 X 165mm. A simple
fan to provide adequate air circulation is
fitted to the rear panel. No detailed drawing
is needed for a unit of this type; all the
relevant data can be obtained from the
photographs.

One point that needs mentioning is that
the meter, being close to the considerable
r.f. field, must be shielded and its connec-
tions by-passed to chassis. The h.t. feed
line should also be screened as near as
possible to the actual supply socket. It is
also by-passed at the h.t. supply socket as
can be seen in the front view photograph
(top left-hand corner of the rear panel).

Performance
The performance of the amplifier illustrated
is summarized in the table of results and the
curve, Fig. 3. The power output is substan-
tially constant over the frequency range
3.5 to 28MHz.

Tests carried out at a very much lower
frequency give similar results; the operating
conditions and performance quoted may

210
@ 2001 = S
T 180
2 180 Power output
70 [ [ 1]
2:25
2 (111
e e Drive power
(=] 2
% 15 ——
1.25L 1 1 Il

35 7 14 21 28
Frequency (MHz)

Fig. 3. Performance in terms of output
and input power against frequency.
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TABLE 1 Amplifier performance
frequency 3.5 7 14 21 28 MHz
anode voltage 850 850 850 850 850 \
screen voltaget 216 216 216 216 216 \
grid voltage —50 —-50 —50 —50 —50 \
anode current (no sig.} 100 100 100 100 100 mA
anode current {max. sig.) 375 375 375 . 375 375 mA
screen current {max. sig.) 35 20 26 17 33 mA
grid current (max. sig.} 2 2 2 2 2 mA
Power output (in load) 195 200 205 195 190 w
power input (drive) 1.5 1.5 1.6 1.7 2 w
tvoitage stabilized using two QS1206 glow discharge stabilizers in series.
Valve data: type TT100
single tone
anode voltage 1A 600 800 850 \
screen voltaget Vg2 216 216 216 \
grid voltage* =V 42 48 50 \
anode current (no sig.) [ 150 110 100 mA
anode current {max. sig.) A 300 350 375 mA
screen current {no sig.) L2(0) - 5 3 2.5 mA
screen current {max. sig.) 2 25 28 30 mA
grid current (max. sig.) /‘71 — 1 2 mA
grid voltage {pk crest) \z 4 42 49 52 v
power output (load) g 100 180 200 w
‘anode impedance Z, 1100 1400 1400 Q
two tones
anode current {max. sig.) A 225 245 250 mA
screen current {max. sig.) Lo 15 15 16 mA
grid current (max. sig.) 1 — 0.1 0.25 mA
power output (p.e.p.) IZL 100 180 200 W
power output {mean) P, 50 90 100 w
intermodulation M 42 28 26 dB

tVoltage stabilized using two QSI206 discharge stabilizers in series.
*Adjusted to set anode current at no signal.

# Two signals of equal amplitude spaced

2kHz in frequency.

tIntermodulation distortion products at any level of the drive voitage relative to either tone.

therefore be applied to audio amplifier

applications as well.

For audio amplifiers (push-pull pair)
anode-to-anode load impedance should
be 2460Q. The 400-W output can be
obtained with an anode supply of 850V
and a grid current of 2mA or at 1kV with

no grid current (class AB1).

It will also be seen that the drive power
rises with increasing frequency. This is
largely due to circulating current through

the valve’s input capacitance

(37.5 pF)

dissipated in the anti-parasitic resistors.
The drive can be computed from the

following formula:

a= power inload resistor
=Vin (peaky(R X2) where R is the
anti-parasitic resistor R,.

b= power in anti-parasitic resistors. See
Table 2.

c= power in valve=peak drive voltage

times peak fundamental grid current.

Total drive power isequaltoa+b+c.
The amplifier as described is suitable for
operation with an inpyt that can be matched

to the effective input impedance but if the
amplifier is to be driven by an exciter/driver
designed itself to feed into a 50-750 output
with only a limited range of loading capa-
citance, it will be necessary to provide a

200-W LINEAR AMPLIFIER

TABLE 2
f Xc,, 1, (peak) Input power
MHz Q2 A w
3.5 1200 0.046 0.005
7 580 0.095 0.02
14 306 0.186 0.08
21 200 0.28 0.18
28 120 0.46 0.5

The input current is that flowing in the input capacitance
via the two anti-parasitic resistors in parallel.

suitable matching coupling to step up the
impedance to a suitable value or a tuned
input circuit.

Books Received

Measuring Oscilloscopes edited by J. F.
Golding. This compilation of contributions by
Marconi Instruments engineers has been made
primarily for oscilloscope users. The accent is
laid on methods and principles-—circuits are
only included to illustrate this approach. The
discussion is limited to general purpose
real-time oscilloscopes. and does not deal with
techniques for measuring very fast transients
(or very high frequencies) such as are
employed in sampling and travelling-wave”
oscilloscopes. Chapter titles are-—construction

and operation, getting the signal to the
oscilloscope. the Y co-ordinate. the X
co-ordinate, the display. the complete

oscilloscope. and oscilloscope applications. Pp
236 including index. Price £4.20. Iliffe Books.
Butterworth & Co. (Publishers) Ltd, 88
Kingsway, London WC2B 6AB.

Transistor Audio Amplifiers by P. Tharma.
This book is based on work done at the
Mullard Central Application Laboratory. The
first nine chapters are analytical, describing
transfer characteristics for large and small
signals in junction transistors, small signal
stages and output stages, noise, thermal
stability, negative feedback, and distortion. The
remainder of the book, chapters ten to
seventeen, describes practical circuits for high-
and low-power audio amplifiers, tape recorder
circuits and power supplies. An extensive index
is provided. Pp. 413. Price £6. lliffe Books.
Butterworth & Co (Publishers) Ltd, 88
Kingsway. London WC2B 6AB.
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Conferences
and Exhibitions

Further details are obtainable from the
addresses in parentheses

LONDON

June 7 & 8 Royat Lancaster Hotel
Materials Control & Economics

(B.C.E., Mercury House, Waterloo Road, London
S.E.1.)

June 8-10
Aerospace Antennas
(1.E.E., Savoy Place, London WC2R OBL)

June 21-25
Film 71
(B.K.S.T.S., 110-112 Victoria House, Vernon PI,,
London WC 1B 4DJ)

Savoy Place

Royal Lancaster Hotel

SUNBURY

June 1 & 2

Acoustic Testing Facilities
(Sound Research Labs., Holbrook Hall, Sudbury,
Suffolk)

Holbrook Hall

OVERSEAS

June 1-3 Ottawa
Electrical & Electronic Measurement & Test
Instruments

(LE.E.E., P.O. Box 252, Richmond, Ontario)

June 2-4 Genoa

Satellite Communications
(Instituto Internazionale delle Comunicazioni, 18
Viale Brigate Partigiane, 16129, Genoa)

June 2-4

Laser Engineering & Applications
(D. R. Herriott, Bell Telephone Laboratories, Murray
Hill, N.J. 07974)

June 2-12
British Columbia International Trade Fair
(D. Kenneth Brown, British Columbia International

Washington

Vancouver

Trade Fair 1971, Suite 1100, 475 Howe St.,
Vancouver, B.C.)
June7& 8 White Plains

Applications of Ferroelectrics
(Dr. A. W. Smith, IBM Watson Research Center,
Yorktown Heights, N.Y. 10598)

June 7& 8

Broadcast & TV Receivers
(D. Ruby, Zenith Radio Corp., 6001 W. Dickens
Ave., Chicago, IIl. 60639)

June 12-17

Automatic Contro—LF.A.C. Congress .
(Intl. Fed. of Automatic Control, Graf-Recke-Str. 84,
P.0O.B. 1139, Diisseldorf, Germany)

June 14-16
World Communications Conference
(L.C.C., P.O. Box 201, Station H, Montreal 107)

Lille

Chicago

Paris

Montreal

June 14-19
International Electronics Week
(Soc. pour la Diffusion des Sciences et des Arts, 14
Rue de Presles, 75—Paris 15éme)

June 17-27
Telecom 71 Exhibition
(I.T.U., Place des Nations, Geneva)

Geneva

June 21 & 22 Baden Baden
Properties of  Electric-conductive = Magneti
Materials

(Int. Electrotechnical Commission, |1 Rue de

Varembe, Geneva)
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News of the Month

1971 Queen’s Awards for technical innovation

Six companies in the electronics field
received the Queen’s Award for technical
innovation. AEI Scientific Apparatus
received the honour for their EM7 million-
volt microscope which is the only electron
microscope with a resolution of 0.0005 um.
The microscope is about 6m high and to
date ten have either been installed or are
being manufactured to order. Decca
Radar received the award for their type 71
doppler radar for helicoptors and for the
type 72 for fixed-wing aircraft and for
their solid-state marine radar. This latter
item contains a step recovery diode local
oscillator that took three years to develop,
an all-semiconductor modulator and
auto-follow tuning. Transmitter power is
only 3kW. Decca Survey received the
award ‘for technical innovation in the radio
position fixing system Hi-Fix’. Hi-Fix is a
portable h.f. position fixing system. This
employs three shore-based transmitters
working on the same frequency and can
determine a ship’s position 200 miles away

to within a few metres. Hi-Fix was used to
find the hydrogen bomb which was lost
when a U.S. aircraft crashed near
Palomares in Spain some time ago. There
are now well over 100 Hi-Fix chains in
operation.

International Computers were granted
the award for technical innovation in a
computer integrated design and produc-
tion system for the ICL 1906A computer.

Marconi Instruments manufactured a
range of r.f. power meters which are the
first to be commercially available using
thin film techniques. For this range they
received the Queen’s Award.

In the semiconductor field one cannot
get very far without very high quality raw
materials. In this field the Queen’s
technical innovation Award was conferred
on Metals Research, for a crystal pulling
system for the production of single gallium
phosphide crystals. The company also
received the award for an image analysing
computer.

Change to bring G.M.T. in line with atomic time

Greenwich Mean Time (G.M.T. or
U.T.C.—Co-ordinated Universal Time)
will be slightly altered soon to eliminate
the present offset from atomic time. This
offset consists of a continuous retardation
of 30 parts in 107 plus step adjustments of
0.1 seconds to keep U.T.C. or G.M.T.
within 0.1 second of a time scale based on
the rotation of the earth.

The need for the change arises from the
fact that today’s atomic clocks are very
constant and provide a time reference that
is much more uniform than the scale
provided by the earth’s rotation. In fact, a
time scale based on the earth’s rotation
will vary almost a second per year. That
much variation cannot be tolerated by
many technical and scientific projects, and
so atomic clocks are used today.

With the new system the atomic clock
rate will not be slowed down at all, and
instead of adding or subtracting a whole
second every few months, everyone will

add or subtract a whole second once in 12
to 18 months. Naturally, if your clocks
lose or gain more than one second in a
year, you won’t have to worry about these
tiny adjustments.

The one-second adjustment, or
leap-second, is very similar in concept to
adding an extra day during leap-years.
The standard time and frequency radio
stations maintained by various countries
will co-operate with the International Time
Bureau in broadcasting the new time scale
and in making the adjustments
simultaneously, preferably on January Ist
or July Ist. To provide a traditional service
to navigators and astronomers, who need
earth related time these stations will
broadcast information concerning the
difference between the transmitted time
and the astronomical time. The
difference will not be more than 0.7
second, and will probably be broadcast
with a resolution of 0.1 second. The
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change over will take place on January
1972.

The change will affect only users of
precise frequency generators and
time keeping equipment, who probably will
have to adjust their equipment or
operations. These users include radio and
television stations, scientific laboratories,
electric-power companies, manufacturers
of electronic equipment and perhaps the
makers of navigation and radar
equipment. Groups which use precise
timing instruments for the sole purpose of
synchronizing their activities will not
necessarily be affected.

Colour TV deliveries increase

Television deliveries for the first quarter of
1971 (542,000) were 9% up on the same
period of 1970 (496,000), according to the
Economic and Statistical Division of the
British Radio Equipment Manufacturers’
Association. This was due to the
continued increase in deliveries of colour
sets which reached 146,000 for the three
months this year, compared with 86,000
in 1970, whilst monochrome fell slightly
from 410,000 in 1970 to 396,000 for the
first quarter this year.

During March itself 53,000 colour sets
and 134,000 monochrome sets were
delivered, as compared with 31,000 and
138,000 respectively in March 1970.

A slight fall in record. players from
115,000 for January-March 1970 to
109,000 this year is seen as an indication
more of a swing towards the growing
audio separates market, rather than a
decline in deliveries of record playing
equipment. During March itself 39,000
players were delivered compared with
40,000 in March 1970.

U.H.F. radio-telephone
service

Christopher Chataway, Minister for Posts
and Telecommunications, recently inaugu-
rated a new u.h.f. radio-telephone service,
called ‘Readycall’. Subscribers to the
service, operated by Burndept Electronics
(ER) Ltd, will have a u.h.f. radio-telephone
installed in their cars. They will then be
able to make calls, via the Readycall
operator and the public telephone
network, to anyone they wish; in a like
manner they can also receive calls.
Although the equipment could be linked
directly to the telephone network this is
not the case at present and the operator
acts as a go-between to relay information.

Burndept have been granted two
licences by the Minpostel for the system.
The first allows them to use the frequency
band 450 to 470MHz and the second



Wireless World, June 1971

covers thé break in the Post Office’s
monopoly.

The system employs 5W transmitters,
25kHz channel spacing and phase
modulation with a peak deviation of 5kHz.
A selective call method is employed to
ensure privacy. Each vehicle installation
has an individual ‘address’ set by a plug-
in decoder and can be switched to the
receive mode only if the correct sequence
of tones is transmitted. A three-tone
sequential system is used. the tones being
between 540 and 3180Hz. As .soon as
the correct tone sequence for a particu-
lar radio-telephone is received a lamp
on the instruments’ front panel illumin-
ates. This warns the subscriber he has
been called (should he be away from his
car) so that he can call the operator on
his return.

At present the system is in use only in

London which is served by two
transmitters covering an area bounded by
Enfield, London Airport, Croydon and
Dartford. At the inauguration Wireless
World heard the system operating in a
coach driving round London and in spite
of the built-up area and dense traffic the
freedom of fading and noise was quite
remarkable. ’

Subscribers to the system pay a rental
charge of £16 per month and the system is
in operation between 8 a.m. and 6 p.m. on
weekdays only.

Another Japanese
PAL receiver

An imported colour television receiver
which claims to avoid infringement of
Telefunken PAL patents is announced by
Teleton, European marketing organization
for the Japanese Mitsubishi combine. First
rumoured in these pages in 1969, the set
follows introduction of PAL receivers by
Hitachi—by agreement with Telefunken
—and by Sony, who also claim to avoid
patent infringement. Unlike the Sony
33cm set using the single-gun Trinitron
c.r.t., the Teleton set uses a shadow mask
tube scaled down to 30cm and works on
the simple PAL basis. It uses a patented
subcarrier switching technique first used in
an NTSC set-—described in Electronics,
31st May 1965-—and modified for 180°
switching. The set is a single-standard
w.h.f. receiver priced at £179.50.

Heart monitoring by ’phone

Patients with heart complaints recovering
at home can be monitored for cardiac
irregularities over regular telephone lines.
A portable, wireless monitor that permits
a patient to move around freely has been
tested at Beth Israel Medical Centre in
New York City. In the test 19 patients
were monitored for total of 194 hours. The

combined system consists of a small,
low-power, radio transmitter carried by
the patient; a receiver in the patient’s room
tuned to the portable transmitter; and a
unit linking the radio receiver to the
patient’s telephone. All the equipment
required for remote monitoring can be
carried in an attache case.

Heart performance data collected by
electrodes on the patient’s body is sent by
the transmitting unit to the nearby
receiver. Bell Labs have co-operated with
the Beth Israel Medical Centre in the
project.

Stereo radio network
extension

Work is being carried out to adapt the
v.h.f. Radio-3 transmitter at Rowridge, Isle
of Wight, to stereophonic broadcasting.
Programme material will be received direct
from the transmitter at Wrotham, Kent,
and will be retransmitted. It is expected
that Hampshire, Dorset, South Wiltshire,
South Berkshire, South-west Surrey and
West Sussex will have sufficient signal
strength for stereo reception from the
Rowridge transmitter aerial. Many
listeners will have to fit improved aerial
systems if they are to benefit fully from the
new service, as a good aerial is essential
for good stereo reception.

U.S.-Canada satellite
agreement

The National Aeronautics and Space
Administration of America and the
Canadian Department of Communications
today signed an agreement for a
co-operative experimental communications
technology satellite. The agreement
provides for the launch of the Canadian
satellite in a geostationary orbit by
N.AS.A. in 1974, Tt will be designated
Co-operative Applications Satellite C
(CAS-C).

Specific objectives of the project are to
conduct communications experiments with
ground terminals operating at extremely
high frequencies (12 GHz) and to develop
and flight test a high efficiency power
source (more than 50% efficiency at a
minimum output of 200W. The satellite
will also test solar power cell arrays which
will have an initial power output of over
1kW.

These experiments are intended to
develop techniques for providing services
to small villages, including TV two-way
voice communications, data links and
facsimile, which would have potential in
the outlying northern areas of Canada.
The 12 GHz experiments will help to open
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the frequency spectrum above 10 GHz
which is urgently needed for communica-
tions, broadcasting, and educational
television.

STAR Aerosat contract

The British Aircraft Corporation Space
Systems Group, Bristol, have been
appointed prime contractors by the
European Space Research Organization in
a definition study contract awarded to the
STAR (Satellites for Telecommunications,
Applications and Research) Consortium.
The contract is for an aeronautical
communications and surveillance satellite
(Aerosat), which will monitor and control
aircraft over long distance routes and
entails the study of suitable satellites and
launch vehicles, as well as the
characteristics of aircraft and ground
stations.

The work will be concerned with
frequencies in the u.h.f. L-Band (1540 to
1660MHz). Thomson-CSF of France have
been appointed prime sub-contractors for
the communications and surveillance
aspects of the system.

This is the second contract gained by the
STAR consortium since it was formed in
December last year. The first, which was
mentioned last month in this section, was
to define a European telecommunication
satellite system.

How to present a technical
lecture

A discussion meeting on how to present a
technical lecture will be held on
Wednesday, 2nd June 1971, at the
Institution of Electrical Engineers, Savoy
Place, London, at 5.30 p.m. i

An introduction, in the form of a
playlet, will illustrate the right and wrong
ways of verbal and visual presentation.
There will then be an opportunity for the
audience to put views to a panel chaired
by Mr. J. A. Lawrence, telecommunica-
tion consultant with the Plessey
Telecommunications Group, together with
Dr A. V. M. Coombs, Senior principal
scientific officer, P.O. Research Depart-
ment, Mr. G. Eric Evans, consultant
designer and Mr. Aubrey Singer, Head of
Features, B.B.C.

The meeting is organized by the
Engineering Writing and Speech Chapter
of the U.K. and Republic of Ireland
Section of the Institute of Electrical and
Electronics Engineers.
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More Birthday Celebrations

The Wireless World ‘60th birthday’
amateur station GB3WW, operating from
Dorset House during the month of April,
made nearly one thousand contacts with
stations in more than 50 countries and in
all continents. Contacts were made on the
3.5, 7, 14, 21 and 28 MHz bands, though
most were on 3.5, 14 and 21 MHz.
Because of the limited operating times
(evenings and Saturdays), few stations in
Oceania were worked—but an exception
was KR6IX in Okinawa; all other
continents were well represented. Despite
severe ionospheric disturbances around
the Easter period, the call signs of many
long-distance stations found their way into
the GB3WW log: FG7AB (Guadaloupe);
MPATDA (Trucial Oman); MP4BHL and
MP4BHM in Bahrein: 9Y4CR (Trinidad):
5Z4LW and 5Z4LI in Kenya; TI2LA
(Costa Rica); CR6MK (Angola);
VP2EEL (Anguilla): 9M2WM (Malaysia),
several ZS stations in South Africaand JA.
JH and JR stations in Japan—and many,
many others. Distance seemed annihilated
during such ‘openings’ as a 20-minute
spell on 14 MHz ss.b. when four

Mullard, who recently celebrated their Golden Jubilee, presented
us with a magnificent birthday cake at a luncheon held in
honour of Wireless World’s 60th birthday. The photograph
shows Harold Barnard, the editor, and Charles Marshall (right),
of Mullard, who made the presentation. The cake carried a
reproduction of the front cover of our April birthday issue.
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Californian amateurs were contacted in
succession.

On 3.5 MHz, considerable numbers of
British stations were worked—one was
that of Ken Alford (G2DX) whose 1914
station TXK was illustrated in our April
‘birthday’ issue. Another pioneer station
was F8DR in the South of France who
was licensed in 1923, DA2XX/P
concealed the identity of J. Cooper.
G3DPS, and until recently general
secretary of the Royal Signals Amateur
Radio Society. One of the GB3IWW
operators made contact with an amateur
with whom he had shared his first Army
billet in 1941 and whom he had neither
seen nor contacted since!

Many British and Overseas amateurs
sent birthday greetings to W.W., with
large numbers of Americans showing
familiarity with the journal. 60th birthday
greetings were mutually exchanged with
GB3ERD operating during the opening of
the 60-year anniversary exhibition of the
Derby and District Amateur Radio
Society.

A number of American ‘novice’ stations

GB3ERD
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were worked cross-mode (s.s.b. out, c.w.
in) on 21 MHz. Operation was divided
between s.s.b. and c.w. At least one
American station was using only an
indoor dipole—another 40 watts of a.m.

Bulk of the work-load fell on the
KW2000B transceiver used in conjunction
with the KW linear, though the high
pérformance of the ‘first reserve’
receiver—one of the new Eddystone
1830/1 all-semiconductor receivers—was
fully explored by most operators. Despite
one or two minor problems, the equipment
showed clearly that extremely effective
world-wide communication can be
achieved today with a minimum of
installation time and even without the use
of beam aerials (a KW trap dipole was
used throughout, though it had the
advantage of the height of Dorset House).

Our thanks to all the hundreds of
amateurs whose co-operation made
operating GB3IWW an event to
remember—also to Minpostel for the
licence, and to KW Electronics,
Eddystone, Shure and D. R. Bowman
(G3LUB) for the loan of equipment.

In the event, the team of operators
included F. C. Ward, G2CVV; D. A.
Findlay, G3BZG, R. S. Roberts, G6NR;
B. M. Johnson. G3LOX: D. R. Bowman.
G3LUB; G. M. C. Stone, G3FZL; S. H.
Andrews, G30GY: and Pat Hawker.
G3VA.

The photograph shows a mock-up of a 1911 to 1913 amateur
radio station set-up at the Derby and District Amateur Radio
Society’s exhibition to celebrate their Diamond Jubilee. The
Wireless World birthday station, GB3W W, was pleased to
exchange greetings with the Derby Society’s Jubilee station
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Physics Exhibition

Items of interest seen at Alexandra Palace

Helical linear motor

A prototype helical reluctance linear
motor, demonstrated by  University
College North Wales, allows accurate
control on open loop. Developed at
Bangor this new linear actuator is based
on the principle that components of a
magnetic circuit attempt to move so that
a condition of minimum reluctance is
attained where there is maximum mag-
neto-motive force. The geometric con-
struction of the motor is such that rotation
of the magnetic field in the stator is con-
verted directly into linear motion of the
armature. The motor assembly has no
racks, pinions or screw.threads, and may
be used either in a stepping or con-
tinuous mode. In the stepping mode it
becomes particularly appropriate to use
direct digital control. Step sizes are
typically 0.2mm and in continuous mode
the resolution is typically 0.2mm. The
available force depends on machine size
and has been recorded at 30kg. Stiffness
has been recorded as high as 600kg/mm,
and a speed of 100mm/s has been
achieved.

Pseudo-random gquantization for
p.c.m. television

One of the early applications of p.c.m.
television may be for transmitting View-
phone signals between towns and cities.
An exhibit comprising a 6 me gabits/second
system constructed as part of the Post
Office research programme into methods
of minimizing the digital data rate required
to transmit television was shown.

A 319-line television system with a band-
width of 1IMHz was used to demonstrate
the subjective aspects of transmission by
p.c.m. At the input to the p.c.m. system
the signal is sampled at 2MHz and each
sample is quantized into one of eight levels.
The value of each level is coded into three
binary digits and the p.c.m. signal is trans-
mitted to the decoder unit at a rate of
6Mb/s. Here, the eight level signal is
reconstituted, passed through a low-pass
filter and displayed on the picture monitor.

Because of the three bits/sample coding
the displayed picture can have only eight
levels of brightness. However, instead of
keeping these fixed, which would cause
severe ‘contour’ distortion of the image,

the coder and decoder are ‘dithered’ by a
pseudo-random signal which causes the
brightness represented by each coding
level to change frame by frame and point
by point within each frame.

The quantizing distortion therefore
appears as random noise. Adding the
pseudo-random signal to the video signal
before coding disperses the quantizing
contours as random noise but the total
noise power in the displayed image is now
equal to that of the inherent quantizing
noise plus that of the dither. The signal-
to-noise ratio of the image is maximized if
the dither is subtracted again after the
contours have dispersed. Identical,
synchronized pseudo-random dither
generators are therefore provided at each
end of the digital link. the dither signal
itself has been designed to minimize the
visibility of the pseudo-random quantizing
error by exploiting the way in which the
subjective  visibility of noise falls
with frequency.

Flat display
A flat gas discharge display is under
development by Mullard Research Labs.
The cathode-ray tube is not necessarily
the cheapest form of display when only a
few lines of characters are needed, and the
device shown had a’capacity of four lines
of 14 characters. Each device is formed by
a 5 X 7 cell matrix, 0.75-mm square and
spaced at 1.5-mm centres. Cells in each
of 83 columns have their cathodes con-
nected together to form one set of cross
bars; anodes connect to an orthogonal
set of 34 cross bars.

In the demonstration of this ‘tube’,
rows were addressed sequentially and

Fig. 1. The flat
gas-discharge
alpha-numeric
display shown by
Mullard.
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columns addressed in parallel from a row
store. A buffer store recirculated data
via a 64-character generator to the row
store to refresh the panel at 500Hz.
Generator was a standard 2240-bit m.o.s.
read-only memory and the buffer store
used six recirculating 64-bit m.o.s. shift
registers. The display demonstrated is
shown in Fig.1.

Self-aligned molybdenum-gate m.o.s.
transistors

Using the conventional m.o.s.t. technology,
source/drain and gate areas, and gate con-
ductors are defined by successive photo-
mechanical masking steps, where essenti-
ally photographic images are aligned
visually onto the pattern produced at the
previous stage of processing. The alignment
obtainable from this system is limited by the
accuracy of the aligning equipment; for a
typical system sequential patterns can be
aligned to within # 3um. Thus for a high
frequency device of channel length say
3um the gate conductor must be made Yum
wide to ensure that the gate covers the
channel completely. The resultant gate
overlap onto source and drain regions
gives rise to parasitic input capacitance,
which degrades high frequency perform-
ance.

With the advent of ls.i. m.o.s., several
techniques to produce auto-registered struc-
tures have been investigated to give better
performance and higher packing densities.
The most commonly used systems are the
silicon gate m.o.s. and the ion implanted
m.o.s. both of which require quite complex
processing.

An attractive alternative, the molyb-

THIS DC PLASMA
PANEL DISPLAYS

4 LINES OF 14
ALPHA-NUMERICS
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denum gate m.o.s. has been investigated in
the Electronics Department of Southamp-
ton University. This maintains the advan-
tages of self alignment, but also results in
simpler processing.

In this technique a layer of molybdenum
is deposited onto the oxidized slice, and the

. metal and underlying oxide removed in the
required diffusion areas to define gate
conductors and source/drain regions. The
slice is then diffused, the gate conductor
acting as a diffusion mask, to produce
source and drain areas that register exactly
with the gate conductor. Gate overlap is
now defined solely by diffusion depth. For
the devices made at the University the
diffusion depth is of the order of 0.4um,
giving gate overlap of around 0.2t00.3um,
an order of magnitude reduction over con-
ventional processing.

Fig. 2 shows a shift register produced by
this process which has a propagation delay
of 10 ns per stage, and is t.t.l. compatible.

The mask used, shown in Fig. 3, was cut
by a computer controlled laser-beam
machine, also developed in the Electronics
Department.

Matrix for addressing displays

A different way of coding information for
solid-state displays uses a programmed cod-
ing matrix. Normally, character generation
is done with m.o.s. read-only memories. The
coding matrix shown by STL is simple to
manufacture and its current handling capa-
city is compatible with GaAsP light
emitters.

A matrix can be made with conducting
rows and columns on a silicon slice, p-n
junctions being diffused at appropriate
intersections. Thus the matrix distributes
current from input lines or terminals to a
certain combination of output connections.
Normal thickness silicon slices—250um—
are inconvenient because to minimize cross-
talk between adjacent diodes they must be
well separated, resulting in a large matrix

area. Also input and output connections,
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Fig. 2. Molybden-
um gate m.o.s.
shift register.

Fig. 3. Mask used
for shift register.

‘have to be on the same side. But with very

thin slices—20u m—input and output con-
ductors can be put on opposite sides and the
diode-to-diode distances can be reduced.
The slices, 2.5-cm diameter, are lapped and
polished conventionally. Thickness moni-
toring below 25um is made easy because
the slices become transparent to red light.
Diodes are produced by diffusing boron to
a depth of 10um into an n-type slice. Metal
contacts 50-um wide and spaced at 75-um
intervals are deposited and wired using the
beam lead technique. A matrix with 40 top
and bottom contacts measures 5 X Smm.

Locked demodulator
for Gunn devices

A new technique for frequency demodu-
lation may lead to a simple Gunn oscillator-
demodulator for short-range radio links at
X-band. Experiments at the University of
Sheffield by G. S. Hobson have shown
that controlled variation of frequency in
a cw. X-band Gunn oscillator causes
variations in bias current, which can be
used to directly demodulate f.m. signals
when the oscillator is locked to anincoming
signal. When the oscillator is locked,
detected current and frequency deviation

470 ’J”
GUNN
diode
2N3702
2N3820
2N1507
22k3
>
10
0 to-15V

Fig. 4. The constant voltage bias circuit
used so that the current could be monitored.
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show a linear relation. An efficiency in the
range 0.1 to ImA/MHz is achieved—con-
stant up to IMHz—with a lock-in band-
width of IMHz. In the experiments the
Gunn diode was mounted in a coaxial
cavity and connected to a constant-voltage
bias circuit so that current could be
monitored (see Fig. 4). Outputs between 1
and 10mV pk-pk have been obtained with
a 500 current-sensing resistor, with very
little dependence on incoming power. Fora
1-MHz bandwidth, detector sensitivity is
comparable with junction diode detectors.
The trouble is the sensitivity to ambient
temperature changes—it is not possible at
present to get drift down to less than the
IMHz required under all temperature
conditions.

Scanning doppler guidance system

The phenomenon known as doppler shift
has been used for many years in
navigational systems. Basically, an aircraft
can transmit a pulse of r.f. at some known
frequency and receive the resulting re-
flection from the ground. The received
signal will differ slightly from the trans-
mitted signal by an amount proportional
to the speed of the aircraft. By measuring
this doppler, or frequency, shift it is
possible to compute the aircraft’s ground
speed—mnot to be confused with air speed
which can be very different. Several
transmitters and receivers are often fitted
to one aircraft so that drift can be
calculated. Drift is the ‘sideways’ move-
ment of the aircraft over the ground
relative to its heading caused by wind.
Doppler ground speed and drift measuring
systems are often used as a reference for
inertial navigation equipment. The out-
puts of the inertial equipment being com-
pared with the doppler outputs so that
error signals can be computed.

Standard Telecommunications Labora-
tories Ltd announced work they had been
doing on a new way of harnessing the
doppler effect to provide an aircraft with
positional, instead of speed and drift,
information which employs equipment
both on the ground and in the aircraft.

On the ground a transmitter transmits a
continuous signal (at the moment in the
L-band) which is made to physically
move at a known rate. A receiver in the
aircraft measures the doppler shift of the
signal due to the movement of the trans-
mitted signal. This shift is proportional to
the sine of the aircraft’s bearing on the
transmitter relative to the aircraft’s head-
ing, or more correctly track.

To make the transmitted signal move
STL employ a multiple aerial array. The
output of the transmitter is switched to
each aerial in turn and the result, as far as
the receiver is concerned, is very similar to
a continuously moving aerial.

The doppler shift that would be ex-
tracted by the receiver from the equip-
ment just described would be very small
indeed and would be masked by receiver
and transmitter drift. To overcome this
problem a second r.f. signal is also
radiated to provide a steady reference
locked to the moving signal. Both signals
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are received by the aircraft and both
contain the same error components but
only one is subjected to the doppler shift
due to the movement of the signal source.
Comparison of the two signals yields
only the doppler shift proportional to the
bearing of the transmitter and the error
components are eliminated.

In practice the frequency of the
reference signal is slightly offset from the
bearing signal although they are both
ultimately derived from the same r.f.
oscillator. The output of the receiver is
the beat note between the two signals.
This is of fairly low frequency so the
doppler shift, which is contained in the
beat note becomes relatively large and
easy to measure very accurately using
digital counting methods.

This basic arrangement can be used to
solve a number of navigational problems.
A single horizontal array of aerals will
provide the aircraft with azimuth (track)
information, a vertical aerial array will
give information on the aircraft’s
elevation. Two such arrays mounted at
right angles will form an omni-range
beacon. Three arrays mounted orthogon-
ally will give a three dimensional service
anywhere in a straight line from the
transmitter. If two such orthogonal
systems (six aerial arrays) are employed at
different sites the aircraft equipment can
display position over the earth’s surface
in three dimensions.

Applications do not end with naviga-
tion; the scanning doppler system can be
used to replace the airfield localizer and

glide path transmitters, used for instru-

ment approaches and automatic landing,

with advantage. This would be par-
ticularly valuable for vertical and short
take-off aircraft.

STL say that although they have been
working in the L-band they are now ex-
tending operations into the C-band. They
have calculated. that a C-band system
would be accurate to about 0.02 degree
r.m.s.

Measuring the tides

A printed circuit digital tide gauge, capable
of accurately recording mean wave height
in open water was demonstrated by the
Institute of Coastal Oceanography and
Tides. The sensor is a 13m long plastic-
covered multi-layer printed circuit which
stands vertically in the water. Elements
are spaced at 2cm intervals and capaci-
tance changes produced by the fluctuating
water level are measured. The associated
electronic circuitry provides Gray code
binary information, and finally a pulse
train is developed in which a pulse rate
is proportional to the instantaneous water
level. In the presence of waves the
sampling procedure provides an accuracy
of 1mm in the total range of 13m.

Adaptive delta modulator system

Shown by Southampton University, the
exhibit concerned an adaptive version*
of the basic delta modulator employing full-
width pulses and RC integration. A digital

*Betts, J. A. and Ghani, N., ‘Adaptive delta modulator
for telephony’, I.E.E. Electronics Letters, Vol. 6,
No. 11, 28th May, 1970, pp. 336-338.

Modulator output
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technique is used to sense the level of the
input signal and to control the amplitude
of the pulses applied to the RC network in
the feedback loop. Subjective testing with
speech signals and a modulator clock rate
of 56 kilobits/s has shown that a useful
volume range of 40 dB is available with
commercial telephony-grade performance.
At a clock rate of 19.2 kilobits/s which is
common in military communications, a
signal-to-quantization noise ratio of 16 dB
has been obtained over a dynamic input
range of 20 dB for an 800 Hz sine wave.

The level sensor consists of a J-K
bistable, a combination of NOR gates as
shown in Fig. 5 and an averaging circuit
having a 20 ms time constant. The output
from the exclusive NOR circuit is high
whenever adjacent pulses in the output from
the delta modulator are of the same polarity,
and the averaged value is approximately a
constant level V, for any sine wave input.
E gy Sin w my satisfying the limiting condi-
tion of nonoverloading of the basic delta
modulator v

E,..=
max 1+ 0 m*T?
where T is the time constant of the feedback
network and Vis the amplitude of the digital

output. That is to say,
V\‘ VR kEma.x \//_1?0)—”1—2?
% ko mE g, where @ m>1/T
For sine wave inputs having peak ampli-
tudes E < E,,,, the level sensor output V,
is given by
¥ x kwmTE.

These characteristics form the basis of
the adaptive system. The feedback loop is
arranged to keep the output from the
level sensor at Vg, i.e. the modulator is
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Integrator

SENSOR
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s MM —— Constant reference level Vg

AMPLITUDE MODULATOR

Fig. 5. Adaptive delta modulator using full width pulses.
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made to function at the limit of nonover-
loading over a wide range of input condi-
tions.

A novel application of the adaptive delta
modulator known as the Adaptifont system
has also been developed in which the com-
pression and expansion circuits of Lincom-
pex are realized by the delta modulation
technique. Speech is transmitted in ana-
logue form at constant amplitude which
together with an f.m. syllable-rate channel
occupies the conventional 3kHz bandwidth.
The receiving system has the capability of
removing fading from signals transmitted
over an h.f. path. The system has two
advantages over Lincompex, namely the
use of a digital shift register for delay
equalization and its compact lightweight
size which makes it suitable for mobile
applications.

Fire detection by laser beam

The Fire Research Station, at Boreham
Wood, has found a good use for a low-
power laser. The outbreak of fire in a
closed room results in a mushroom of hot
gas. If a laser beam is passed through the
gas layer just below the ceiling the refrac-
tive index gradient due to the temperature
gradient causes the beam to be deflected
downwards. For a temperature gradient of
4°C/m deflection of the beamis about 3mm
for a 40m path through the hot gas. Tur-
bulence in the gas flow moves the spot
about irre gularly. The detector is a photo-
cell with a chequer-board mask. The holes
in the mask are roughly equal in area to
the laser-beam spot. Capacitatively
coupling the photocell to an amplifier
results in a signal whenever the spot moves
quickly, but there is no output for the slow
drive that might result from building move-
ments or changing ambient temperature.
Optimum discrimination between fire and
normal sources of heat is achieved by
amplifying the photocell’s output in the
range 40 to 70Hz.

Reducing noise in photodiode arrays

With a rectangular array of silicon photo-
diodes additional noise over a single diode
or a linear array is produced which is
greater than the random noise generated
by the elements themselves. Called spatial
noise, it results from the element-to-element
differences in output level due to variations
in quantum efficiency, cell dimensions,
leakage current, and output off-set of
associated m.o.s. amplifiers. A signal
processing system which can improve
signal-to-noise ratio has been developed
at the Allen Clark Research Centre. With
no illumination, output from each of 100
photodetector elements in the array is
stored in a shift register. When an image is
focused on to the array, the stored infor-
mation is subtracted from its output so
that the variations causing the spatial
noise are eliminated. To obtain sufficient
accuracy, the output from each detector
element is converted into a 10-bit code.

TBetts, J. A., ‘Adaptifon system of telephony’, L.E.E.
Eiectronic Letters, Vol. 6, No. 17, 20th August,
1970, pp. 542-543.

Although the system demonstrated used a
small 10 X 10 photodiode array, it had
sufficient bandwidth for use with an array
of 10* detector elements scanned at 16
frames per second. By expanding the digital
store it is possible to generate flicker-free
displays even when the detector array is
scanned at very low rates.

Measuring distortion
using an oscilloscope

The University of Sheffield laid on a simple
oscilloscope demonstration of the effect
of negative feedback. Of particular interest
was a discussion of an oscilloscope tech-
nique for estimating the amount of second
harmonic distortion present in a sine wave.
The procedure is to estimate the upper and
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Fig. 6. Demonstrating the effect of
negative feedback.

lower turning points for a line making equal
intercepts with the waveform—as shown
in Fig. 6.
It is easily shown that:
Vv, _Va—V
Vi 2.+ Vp)
and
2V, =Va+ Vp
This last point illustrates that the amplitude
of the distorted signal is the same as that
of its fundamental component.

Microwave biased photoconductor

A fast response photoconductor operated
with a high-frequency bias provided by a
microwave field, gives a photodetector
with a large gain-bandwidth product. The
system, which was shown at the exhibition,
is at present under development at Plessey’s
Allen Clark Research Centre (for the
Ministry of Aviation Supply) and is

. designed to work at 1.06um and uses

germanium as the photo-conductor. The
noise equivalent power is 5 X 10°W ina
10MHz electrical bandwidth and the 10-
90% rise time is 80 nanoseconds. The
10GHz bias is applied to the photo-
conductor by mounting it in the high-field
region of a re-entrant microwave cavity.
The change in conductivity of the photo-
conductor, which is caused by the ab-
sorption of amplitude modulated light,

" results in a change in the reflection co-

efficient of the microwave cavity. The
resultant change in microwave power
reflected by the cavity is detected, amplified
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and displayed. The amplitude fluctuations
of the output are a reproduction of the
amplitude fluctuations in the incident
light beam. The bandwidth of the system
is limited by the bandpass of the microwave
cavity. -

This detector will be suitable for use in
optical communications systems, laser
radar and imaging systems. It is worth
noting that once the microwave system
has been developed, operation at any
desired wavelength can be obtained by
insertion of an appropriate semiconductor
sample in the photoconductor cavity. The
system under development has been
operated with silicon, germanium and
indium arsenide and work is in progress
to extend the operating waveleéngth to 10.6
microns.

Safety for miners

The presence of gas in mines is one of the
greatest hazards of the mining profession
as events of not too long ago have empha-
sized. The Safety in Mines Research Estab-
lishment have been doing work to find ways
of detecting the presence of dangerous
gases and have come up with a solution
employing a semiconductor sensing
element. An example shown at the exhibi-
tion was designed to detect methane. It

" consists of a bead of zinc oxide which is

doped with platinum and is formed on two
25um platinum wires held 50um apart. A
current is passed through the bead to heat
it up to a temperature of 600°C and a
voltmeter is used to register the voltage drop
across the sensing element so formed.

If methane is present it is absorbed by the
zinc oxide and results in a change in the
electrical characteristics of the bead and a
change in the reading on the voltmeter.

The sensing element will measure
methane concentrations in air over the
entire range (0 to 100%) and up to 5%
methane concentration it is accurate to
+0.1%.

Short items

® Class D amplifiers with power output
up to 2.5kW are being made by E. M.
Wareham (Measuring Systems) Ltd.
Designed in conjunction with U.K.A.E.A.,
Culham, they can be paralleled to give
powers up to 20kW. Model shown had an
output power of S00W from d.c. to 1kHz.
Working from two 24-volt batteries, energy
is returned to the battery when used with
inductive loads.

® RC oscillator type TG200 made by
Levell Electronics Ltd, uses single-track

_ potentiometer for frequency control in a

two-integrator circuit. It is designed so
that varying the gain of an amplifier varies
frequency. Instrument covers 1Hz to

IMHz with an amplitude of 0.2mV to 7V.

® By illuminating an S1 photocathode
with an infra-red gallium arsenide emitter
through a light guide, 20th Century
Electronics aim to develop an electron
emitter as an alternative to the thermionic
cathode. Photocathode has a current
density of SmA/cm?.
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Letters to the Editor

The Editor does not necessarily endorse opinions expressed by his correspondents

M.W. broadcasting

It would seem that around 19535, the B.B.C.
gave up trying to provide a decent a.m.
service to its listeners on the grounds that
an adequate v.h.f. service would be
provided. The results are that in the evening
Radio 1 suffers from appalling distortions
which presumably arise from operating
too many transmitters on the same wave-
length. Radio 2 is virtually unobtainable
in many areas (particularly Scotland) and
Radio 4 appears to have ceded its officially
allocated 330m and 434m wavelengths to
unauthorized, but well muscled, East
German transmitters.

Now that the B.B.C. monopoly has been
breached and a wavelength re-shuffle is
imminent I would like to make a plea that
the B.B.C. Engineering Dept. face up to
the realities of life in the 70s. First, to accept
that 15 years of poor service and propa-
ganda have failed to drive the average
listener from the medium and long waves.
Secondly to acknowledge that future
commercial competition means that some
priority will have to be given to the bulk
audience i.e. Radios 1 and 2. Thirdly to
come to terms with the fact that the Copen-
hagen Plan died when the two Germanys
recovered strength in the early 1950s.
Let us have a determined attempt to provide
a good, truly national, three channel, day
and night a.m. service. If frequencies are
the trouble why not take some. What, for
example, is wrong with 155 kHz and 254
kHz as reinforcements for Radio 2? Simi-
larly, if interference is the trouble, why not
follow the trail blazed by the Foreign
Office at Crowborough and turn up the
wick? To achieve parity with the noisy
Continentals requires IMW on 200kHz.
C. HIGHAM,

South Croydon,
Surrey.

Loud and clear

Having been engaged in the audio field
during what Mr. Devereux, in his evocative
article ‘Loud and Clear (April p.156),
calls ‘the first golden age of high-quality
sound’, I feel it would be right to couple
with the name of P. G. A. H. Voigt those of
H. A. Hartley and P. K. Turner. They too

produced equipment that was unusual,
for those days, in being good enough
to disclose transmission defects and to
allow enjoyment of the ‘good things
which for years the B.B.C. had been wast-
ing on the desert air’.

Perhaps Hartley-Turner also rate a
mention in an anniversary issue of Wireless
World on the strength of Hartley’s mordant
advertising copy, which was for a few years
a regular feature of the journal; in its way it
was as far ahead of its time as certain of the
firm’s products and I well remember people
saying that the H-T advertisement was the
first thing they turned to.

CLAUD POWELL,
New Malden,
Surrey.

C-D ignition

I have’ recently built the C-D ignition
system described by R. M. Marston, (W. W.
Jan. >70) and incorporating all the modifi-
cations later recommended.

On installation in my six cylinder car it
was found that severe misfiring occurred
from mid-range r.p.m, onwards, a problem
that other constructors have experienced
(W.W. May *70).

Investigation showed this was due to a
rapid fall in the 400-volt supply to C,,
which in turn was due to a large difference
in peak current through 77, and 7r,. In my
case it was 1.4 amps and 2.5 amps respec-
tively and results from the spread of Ay
between transistors.

Unless matched pairs of 2N3055 tran-
sistors are purchased it would seem that
some form of setting-up procedure should
be adopted.

In my case it was as follows:—

(1) After initial wiring and functional
checks, short-circuit 7r, emitter/base.
Connect 250uF capacitor between emitter
and collector.

(2) Monitor the voltage across R, and
adjust the value of R, until 2.5 volts are
read.

(3) Remove the short-circuit and capacitor
from Tr,. Short Tr, emitter/base and
connect the 250uF capacitor between
the emitter and collector. Adjust the value
of R, until, again, the voltage across R, is
2.5 volts.
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(4) Remove the short-circuit and capacitor.

After this setting-up procedure the unit
worked perfectly.

I apologize for writing on an article
published 18 months ago but feel these
comments may be of use to other con-
structors in similar trouble.

R.C. LOCKWOOD,
Harlow,
Essex.

Stereo decoder using sampling
In his letter in the May issue about the
performance of the sample and hold net-
work of his decoder, Mr Waddington has
contradicted himself—by charging me with
‘relying entirely on theory’ on the one hand,
while producing ‘excellent spectrum photo-
graphy’ on the other, in spite of the
spectrum photograph using the sample
and hold network of his decoder.

I thought my letter made it clear that the
results obtained in practice closely followed
predicted theoretical performance—i.e. a
(sin x)/x response for a narrow sampling
interval. The photograph clearly shows a
loss of about 2.4dB at 15kHz, this being
supported by theory.

I therefore do not agree witlr Mr
Waddington’s estimate of the 3dB
frequency of close to 15SMHz, rather than
the predicted 17kHz.

I also do not agree with his terminology
of the sample and hold network as a ‘gated
peak detector’, because it does not detect
peaks but merely samples—and therefore
multiplies—and holds, a random input
signal for a fixed interval.

I must stress again that audible noise
reduction may be effectively accomplished
only by either pre-filtering or reducing
the sampling signal mark-to-space ratio.
T. PORTUS,

Derby.

Pickup self-capacitance
While musing on the design of the rumble
filters included in two pre-amplifiers of
Mr. J. L. Linsley Hood intended -for use
with ceramic pickup cartridges (Fig. S
page 308 Wireless World July 69 and Fig. 4
page 208 May 1970) it became obvious
that the design as published would-not be
satisfactory with all pick-ups owin§, to the
effect of the pickup self-capacitancé. Each
of the two pre-amplifier designs uses the
same basic design system for its rumble
reduction—a 12dB/oct. . active filter eircuit
giving a slight hump near the cut-off
frequency together with an input circuit
C-R combination to flatten the hump, and
to provide a further 6dB/oct.

In the case of the July 1969 design this

CR 'circuit is shown as a capacitance of

680pF (C,) and a resistance of 4.3MQ
(R,) in Fig. 5. Likewise in the May 1970
design the CR circuit is placed at the input
of the pre-amplifier and consists of 1500pF
(C,) and 2MQ (VR,). These circuit values
would give — 3dB frequencies of 54 Hz and
53 Hz respectively, if, and only if, the
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Fig. 1 Performance of unmodified pre-amplifier with three different ceramic cartridges.
(a) pre-amplifier alone; (b) Sonotone 9TAHC; (c) Decca Deram; (d) Connoisseur SCUI
plus 100pF strays; and (e) Connoisseur SCUI, no strays.

pickup cartridge can be considered as a
zero impedance generator. Since all pickups
are capacitive sources, the pickup self-
capacitance would have to be at least 10
times the capacitance of C, in each case
not to interfere appreciably. Of the pickup
cartridges likely to be used with these pre-
amplifiers, none has a capacitance higher
than 1000 pF, and one pickup—the
Connoisseur SCU1—is only 200 pF! Thus
the pickup capacitance will interfere with
the design — 3dB point very considerably.

This effect would cause considerable
attenuation of the bass, which therefore
destroys the advantage of a high load
impedance generally required to obtain
good bass. The golden rule here is, never
put capacitance in series with the pickup
connection to the load resistor. Series
capacitance means that the load resistor
must be raised to obtain reasonable bass.

As an example of this effect, the actual
bass response with three well known pick-
ups is shown in Fig. 1, which is redrawn
from Fig 3 in the May 1970 article. Owing
to the large attenuation at rumble fre-
quencies given by having the —3dB

TABLE 11. Modifications to Linsley Hood
pre-amplifier May 1970

Pickup cartridge Cx
C1 (or SC5M) 390pF
CS 90/91E 470pF
9TA HC 560pF
KS 40A 820pF
Deram 820pF
SCu1 Not suitabie
To earthing switches
Stbs S1c
1,500f
=y 47k EOOP
1 O — A wv—o

i

TABLE 1. Modifications to Linsloy Hood pre-amplifier July 1969, Fig. 5

Pickup Modification Comments
Sonotone 9TAHC Raise C, to 0.1uF Use circuit 2
BSR C1 (or SC5M) Raise C, to 0.1uF Use circuit 1

Goldring CS 90/91E
Decca Deram
Garrard KS40A
Connoisseur SCU1

Raise C, to0 0.1uF
Raise C, to 0.1uF
Raise C, to 0.1uF

Raise C, to 0.1uF and shunt

Use circuit 1 or 2 according to preference
Use circuit 1 or 2 according to preference
Use circuit 1 or 2 according to preference
Use circuit below

pickup input terminal with 390pF

frequency so high, no further active filter
circuit is necessary. E.g., with a Deram,
—3dB freq.=195 Hz, attenuation at
25Hz=18dB.

This is clearly unsatisfactory and does
not produce a performance which could
be labelled ‘high quality’.

Very simple modifications will alleviate
the trouble and will restore the actual
performance to approximately the de-
signer’s intentions. The changes needed in
the Fig. 5 July 1969 design, with several
popular ceramic pickups, are as Table I,
and Table II gives the circuit and compo-
nent alterations for the May 1970 design.

With these modifications incorporated,

100p
C
200p 0'11»
Ria R
- M 3:3M

L=

V/L' Assumed 100p strays (leads etc.)

As an example of the suggested
modifications the pickup input circuit for
each channel of a Connoisseur SCUI
will be as shown here.
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the response will be approximately flat
down to 50 Hz and then drop off at 18dB/
oct. at lower frequencies.

One further point; the circuit given for
curve 3 in Fig. 5 of the modular pre-
amplifier design of July 1969 is claimed to
give a 12dB lift. The circuit shown gives
only 9.5dB. However should the full 12dB
be needed, the revised values of 1IMQ,
3.3M$ and 100 pF should be used instead
of 1.5MQ, 3MQ and 68 pF respectively,
as shown in the example circuit beneath
Table I. Using these revised values the
actual circuit performance is:— lift 12.5dB,
turnover frequencies, 500 Hz and 2.1 kHz
(as for RI.A.A. equalization).

B.J. C. BURROWS,
Ewelme,
Oxon.

Ganged potentiometers

Your correspondent K. J. Young (March
issue) refers to the “Addashaft” scheme
for supplying potentiometers and shafts
separately. As the sole U.K. distributors
of Addashaft controls—this was our
trade name for the patented system employ-
ed—our marketing experience may be of
interest.

Initial interest was high in the context of
single ganged potentiometers alone. Wwe
were offering a range of nine different shafts
together with log. or linear law potentio-
meters, with or without mains switch.
The stock reduction principle expounded
by Mr. Young was thus valid. However,
in time, industry usage standardized large-
ly on 0.25in. plastic spindles with flat,
thus negating the practical effect of this
principle. It is true that damage during
shaft cutting was diminished. Against this,
the combined cost of separate shaft and
potentiometer unit was significantly higher
than that of a factory assembled unit.
Material savings, though offering a wider
choice of shaft lengths, would have been
marginal and largely offset by the smaller
batch sizes of the greater variety manufac-
tured. In the event, market interest declined
to a point where the range was discontinued.

During the life of this range, prototypes
were produced of dual concentric and tan-
dem forms. The mechanical problems were
more complex and aggravated, in the case
of dual concentric types, by the different
knob fittings and relative shaft lengths.
Cost differentials and quality assessment
problems would have been greater. Market
research indicated a lower level of interest
than for single ganged types. For these
reasons no serious work was undertaken
and all work abandoned at the time the
single ganged range was discontinued.

While still recognizing the value to some
users of this approach, we do not believe
that the overall market situation has since
changed to the extent that this idea could
usefully be revived as an economically
attractive proposition.

ROY S. GIBBONS,
Radiospares,
London E.C.2.
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New fromFerrograph

For the maintenance of professional recording equipment.

Now, for the first time, all the major parameters of operating on voltages of 100-120, 200-250 volts at
a magnetic recording system can be measurec on a 50 or 60 hz.
single, nexpensive instrument. The Ferrograph It is developed specially for those people who
RTS1 Recorder Test Set. have to operate, maintain or service all types of
Consisting of 4 basic sections—variable frequency tape recorders, sound-on-film equipment and
audio generator, millivoltmeter with associated audio apparatus.
a?tenu'ator, peak-t.o-peak wWOow anq f_Iutte_r meter, gnd The Ferrograph RTST.
distortion measuring network—this instrument will Made to stand the test.
measura frequency response, distortion, cross:alk, Why not write for further details?

erasure, input sensitivity, output power and

signal/roise ratio. l )I I
Comoletely solid state and lightweight, it may l* I ' :RROGI :. A

be used in the field as well as the laboratory, SOUNDS GOOD

WW—073 FOR FURTHER DETAILS
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Insure against distortion
with Shure

o ]

| Piease send me full information on

Shure Communications Microphones.
Name. . I
Address. = .

communications agplications. SHURE

Special response . Shure Electronics Ltd
characteristic gives optimum 84 Blackfriars Rd., London SE1. Tel: 01-928 3424
speech intelligibility. I__ _ |

Controtled magnetic
microphone. Specially

|
|
Shure Model 444— I
|

designed for radio :

I
l
|
|
l
|
|
|
|

WW—074 FOR FURTHER DETAILS
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Transformer Phase Reversal?

by ‘Cathode Ray’

Here, in Fig. 1, is a simple practical
problem. The transformer has identical
primary and secondary windings, with
100% coupling and negligible losses. The
secondary is wound around the core from
¢ to d in the same rotation as the primary
from a to b (indicated by the
conventional dots as well as by the way
the coils are drawn). What is the polarity
from ¢ to d relative to that from a to b?

I said it was a practical problem. In an
amplifier circuit the answer would make
all the difference between negative
feedback and positive feedback. And in an
oscillator circuit it would make all the
difference between oscillation and
non-oscillation. I have heard of a batch of
200 units having to be scrapped because
someone got it wrong. Yet when a certain
teacher put it to a class of electrical
engineering students, 11 of them said the
polarity would be the same and 12 said
the opposite!

b d
o o

(,.\b Primary Secondary
a C

Fig. 1. An ideal transformer. Is the
secondary voltage in phase with the
primary voltage, or phase-reversed?

Victor Mayes, of Gloucester Technical
College, has made a special study of the
current state of education on this point,
and it seems that it is a very poor state
indeed. In the circumstances the class as a
whole can be congratulated for nearly half
of them getting the answer right, when less
than one in ten of the available textbooks
was quite clear on this elementary matter.
Mr Mayes looked up nearly 60 relevant
books of the last 20 years, and found only
five he could recommend on it, and he had
reservations about some of them. The
great majority used double-headed voltage
arrows or in some other way failed to
show which way they were jumping, but
most of them spoke of a voltage phase
reversal between primary and secondary

and indicated it by a phasor diagram
basically as in Fig. 2. Even among the few
authors whose symbolism clearly specified
the directions of the windings and the
relative polarities of the voltages across
them, most showed a phasor diagram like
this, implying a phase reversal.
What were you taught?

Ved

Vs y

Fig. 2. The usual phasor diagram for
Fig. 1 is basically like this.

Mr Mayes was so disturbed by this
state of affairs that he sent a circular letter
to all the transformer manufacturers he
.could trace, asking them their answers to
the question. I have seen the replies, which
reveal a corresponding confusion. One or
two said there was supposed to be a phase
reversal but for certain purposes it was
more convenient to assume there wasn’t!
(This is matched by at least one author
who says there is no phase reversal, but
because examination questions are marked
on the basis that there is, he would go
along with that idea!) The best way of
proving that electrical (and electronic)
education is an ass is, according to Mr
Mayes, to try it and see, using an
oscilloscope or other unambiguous
indicator. Quite so, but I'm afraid I can’t
persuade the Wireless World management
to supply such equipment to each reader
with this month’s issue, so I'll just have to
try to make the thing irrefutably clear on
paper.

Being so old, I’ve completely forgotten
what I was taught, but I do know that
because of inattention or otherwise I
carried away a very hazy impression of a
lot of things. In a college course there is
really no time to question every little bit of
information one is given, orally or by
reading; the task of absorbing enough to
pass the exams is sufficient. The
questioning came later; often much later..

Nothing would do but to think it out for
myself. The results of this cogitation were
sometimes additional to—occasionally
even contrary to—the usual teaching. To
impress them on my mind I wrote them
out and sent them along to the Editor for
the time being of Wireless World, and he
has been publishing them since 1934 (even
earlier under another name).

One advantage of this procedure was
that when called upon by a correspondent
to clarify the phase relationships of
transformers I was in no way affected by
the regrettable state of things described by
Mr Mayes. Until 1968, when he drew my
attention to it, I was quite ignorant of it.
The possibility of any—let alone a
majority of—people clever enough to
write a textbook falling into such an
elementary error had just not occurred to
me. I still find it hard to believe. On the
other hand, as long ago as 1954, when this
transformer question was put to me, I was
already aware of the double-headed
voltage arrows and all the other
ambiguous and confusing notations and
conventions applied to circuit diagrams
and still more confusingly to phasor
diagrams (then wusually called vector
diagrams) and had discarded the lot and
begun again from scratch, arriving at the
system used in the Wireless World article
on transformers (Sept. 1954, p. 454) and
described in more detail in the book
Phasor Diagrams (lliffe, 1966). This
system, being unambiguous, is incapable
of giving a confusing answer over a matter
like this of phase relationship. Any voltage
between two points can be regarded as in
one phase or its opposite, depending on
which is taken as the reference or zero
point. So the points have to be labelled
(say a and b) and the voltages labelled to
correspond, either V,p or Vy, depending
on direction (or more simply ab or ba if
such letters are known to be used for
voltages, in contrast to AB and BA for
currents). Finally the phasors have to be
labelled to correspond. Arrows are
superfluous, and indeed only tend to
confuse.

For example, Fig. 3 shows the voltage
phasors corresponding to Fig. 1. The fact
that they are parallel signifies that the
voltage cd is in phase with the voltage ab.
And equally, it is opposite in phase to ba.
There are no double-headed arrows, like

_—
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a ¢

Fig. 3. Recommended phasor dlagram for
Fig. 1, leaving no uncertainties.

Mr Facing-both-ways in Pilgrim’s
Progress, nor single-headed arrows to tell
you that you must face one particular way.

Yes, you may say, but how does one
know that cd must be drawn that way, and
not the opposite as the textbooks say?
Well, I went into that in a good deal of
detail in the September 1954 Wireless
World and in Sec. 7.7 of Phasor
Diagrams. This time only the voltage
phase relationship is in question, so we
shall cut out most of the detail and confine
ourselves to that one point,

We begin with a primary winding only,
as in Fig. 4. The generator is giving a
sine-wave voltage, which is set up between
the two points a and b. It drives a current
around the winding, and this current
causes a corresponding alternating
magnetization of the core. This in turn
generates a voltage in the winding. This
voltage also occurs between points a and
b. And as there cannot be more than one
potential difference between two points at
the same time, these voltages must be
equal. They are in effect one and the same
voltage and can therefore be represented
by the one phasor ab. What makes them
equal? This condition is automatically
fulfilled by just enough magnetizing
current flowing to make it so.

Here now is the first place where the
ordinary phasors with arrow heads can get
people confused. Most books call the
generator voltage E and the voltage
generated in the coil V', or some such
symbols. Then if they are thinking of the
two terminals a and b they may show E
and ¥V, in phase, as in Fig. 5(a). Much
more likely they will be thinking of
voltages acting around the circuit, E (say)
clockwise at some instant, and V,
anticlockwise, and will represent them as
in Fig. 5(b). Fig. 4 is not only simpler; it
corresponds to the undoubted fact, which
can be demonstrated with a voltmeter, that
only one voltage at a time exists between a
and b. So voltages ab due to the generator
and ab due to the coil cannot be anything
but in phase. Of course if you prefer to
compare voltages ab and ba, you are

21

Fig. 4. Fig. 1 can be developed from this
basic circuit.

. .
entitled to say they are opposite in phase.
Please yourself. All are right. There can
be no argument or doubts as in Fig. 5.

Next, no difference in principle is
involved if the winding is made of stranded
wire. All the strands are in parallel and all
have the same voltage induced in them by
the alternating magnetic flux. For

‘simplicity let us suppose there are only

two strands, There can be a very thin
layer of insulation between them, not
enough to upset the condition that both
windings embrace the same amount of flux
so have the same voltage induced in them.
These two strands, if they are now

disconnected at their ends, can be
E
ETV,
Vi

(a) (b)

Fig. 5. Voltage phasor diagram (a) is
sometimes seen for Fig. 4, but (b) is

_much commoner.

regarded as the two separate windings in
Fig. 1, except that the winding connected
to the terminals ¢ and d is open-circuited.
The phasor diagram, as in Fig. 6 while the
strands were’ paralleled by connection at
their ends, now becomes as in Fig. 3. This
diagram shows that there is indeed a phase
reversal between voltages ab and dec. But I
think most people would want to compare
ab and cd, which are undoubtedly in
phase. It is confusing to say, without
precise indication of winding directions
and an unambiguous voltage notation,
that the secondary voltage is reversed in
phase compared with the primary.

b,d

a,c

Fig. 6. This phasor diagram applies to
Fig. 4 when the winding consists of two
strands (ab and cd) in parallel, and ‘
Fig. 3. applies when they are disconnected
to yield Fig. 1.

Of course the arrowy situation of Fig. 5
is now complicated by the secondary
voltage, which might be called" V,. I will
spare you the varieties of ‘vector’
diagrams you will be able to find when
there are three arrows to play about with!

Just before signing off I would however
remind you that our transformer was an
ideal one, with 100% coupling and
negligible losses. Having got the basic
action straight, one can then go on to
introduce elaborations to represent
winding resistances, core losses and
leakage inductance.

Wireless Wox_‘ld, June 1971

H.F. Predictions—
“June

Effects of summer season and steadily
decreasing solar activity are particularly
evident on the East/West route charts. Poor
working or loss of communication on low
power systems can be expected when LUF
is close to FOT and it can be seen that this
condition exists for 8 to 12 hour periods on
three of the routes.

LUFs shown are for reception in the U.K.
Those for the reciprocal routes will be
roughly the same shape but shifted along
the time axis. This prolongs the poor working
periods for two-way communication.
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New Approach to Transistor Circuit

Analysis

by A. J. Blundellx, m.1£.E.

In this two-part article - which forms a complete introduction to transistor amplifier theory -
A. J. Blundell describes a simple “voltage-control” transistor model bridging the gap between an
earlier simple model and the hybrid-n equivalent circuit. It can be applied to small-signal,
large-signal and d.c. conditions and has the advantage that the ordinary circuit diagram can be
turned into its own equivalent circuit by introducing a simple circuit concept called a “beta
barrier”. Part 1 starts with amplifier basics, and introduces the small-signal model and applies
it to a common-emitter stage. A correction term used in evaluating internal emitter resistance is
proposed by the author who also gives a method of optimizing voltage gain. Part 2 will apply
the model to an emitter-follower stage, discuss its accuracy compared to the hybrid-n circuit
and give a d.c. and large-signal version of the model applicable to Darlington and complementary
pairs. It concludes by applying this model to the well-known Lin output stage and shows how

simple modifications balance the circuit.

The theory of transistor amplifiers seems to
be in a bewildering state. Although accepted
transistor models were laid down and their
equations solved many years ago, they do
not appear to be entirely satisfactory.

There are several reasons for this, perhaps
the most significant being that manufac-
turers quote only h parameters for their
transistors, indeed sometimes only h;, is
provided. Consequently only the two-
generator h-parameter model can be used
without considerable pre-calculation.

The h-parameter model is not easy to
handle without approximation, except for
the most elementary circuits, as anyone will
realize who has attempted an exact solution
for the common-emitter amplifier with an
external emitter resistor. Also it is not suit-
able when reactive circuit elements, such as
transistor capacitances, become important.

Further, h parameters are liable to mis-
interpretation because of the correlations
which exist between them. The result of this
is that many engineers have come to regard
the transistor as a wide tolerance device and
many have adopted the attitude that the
only course of action is to apply plenty of
feedback so that the open-loop charac-
teristics do not matter very much. In fact
the situation is not nearly so bad as this.

I have been concerned with semicon-
ductor power devices since their early days
so that when called upon to teach transistor
circuit fundamentals it was assumed that I
must be an expert on transistors.

Smiling cheerfully to maintain the illu-
sion I hurried to the library to do some hard
reading. The wide range of textbooks avail-
able only justified fears when, as luck would
have it, I saw the article “Simplified tran-
sistor amplifier calculations” by C. H.

*Lanchester Polytechnic, Rugby

Banthorpe.! This immediately rang the
proverbial bell because it appeared to have
a desirable attribute of any theory—its
suitability for back-of-the-envelope calcula-
tions in the laboratory. In addition it was a
“voltage control” rather than a *‘current
control” approach.

The last point seems very important.
From the physical point of view the tran-
sistor in its usual common-emitter connec-
tion is voltage controlled ; the base current
being (except for a negligible component)
a parasitic effect which would be absent in
an ideal transistor. (If anyone would like a
fight over this one I'm game!) Further,
there are influential engineers who prefer
the voltage control point of view. For
example P. J. Baxandall says®: For many
years I have felt that the almost universal
tendency to regard transistors as ‘‘basically

Explanation of symbols. Average or r.m.s.
values are indicated by capital letters; in-
stantaneous values by lower-case letters.
Capital letter subscripts indicate the total or
d.c. value of a quantity; lower-case sub-
scripts indicate the a.c. or time-varying
component, taken from its average value.

current operated devices” has exerted a
major retarding influence on progress in
good transistor circuit design.

There are also very down-to-earth reasons
for preferring a voltage description of a
circuit. Most transducers are specified in
terms of voltage generated or required and,
because the oscilloscope is the universally
used test instrument, a voltage signal is
easier to measure than a current signal.

It is important to point out that the real
object of amplification is to increase the
power transmitted rather than to increase
the signal voltage or current level. To illus-
trate the distinction consider the trans-
former which is not an amplifier but can
give a voltage gain proportional to the turns
ratio. The current gain however, will be the
reciprocal of the turns ratio so that the
power gain is unity, ignoring losses.

The essential property of an amplifier is
that the output power plus the internal loss
is greater than the input power. To be able
to do this an amplifier needs an active ele-
ment and an auxiliary power source which
it can use to provide the extra signal power.
The transistor is such an active element and
the auxiliary power source is its d.c. supply.

Unfortunately power is not easy to
measure directly so that engineers usually
think in terms of a combination of source
or load impedance and a voltage or current
gain; which amounts to the same thing.

Having put forward arguments intended
to explain motivation rather than to con-
vince a sceptic, the following exposition
presents a theory of transistor amplifiers
which bridges the gap between C. H.
Banthorpe’s treatment and the hybrid-n
equivalent circuit, the latter being the one
which allows transistor capacitances to be
incorporated most easily. The starting
point does not concern transistors, but am-
plifier theory itself, because it is often mis-
understood.

Taking voltage as the main variable for
measuring the signal it is necessary to exa-
mine the general problem of transferring a
signal from a source through an amplifier
to a load, starting first with a direct source-
to-load transfer with no amplifier.

Coupling gain

Suppose a source feeds a load as in Fig. 1(a).
To aid visualization let the source be a
microphone and the load a pair of head-
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Microphone Headphones
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Fig. 1. To introduce transistor amplifier theory an understanding of voltage transfer is
necessary—often misunderstood. Simplest way to find signal transfer from source to load
{a) under no-load conditions (b), is to treat the two resistances as a potential divider (c).

phones. The specification for the micro-
phone will give the voltage output for a
certain sound power on no load which is V,,
under the conditions of Fig. 1{b). The out-
put (or internal) resistance R, will also be
given. The resistance of the headphones, R;,
will be given together with some reference
to the signal voltage necessary to provide a
comfortable level of sound.

Now the simplest way to find the signal
transfer is to realize that the two resistances
form a potential divider across V, as shown
in Fig. 1{c). Then I = V,/(R,+R,) so that
the usual potential divider equation ¥
= IR, = V,R,/(R;+R,) results. Then

G i R
v Vs B (Rs+Rl)
This equation acts as the defining equa-
tion for G, which is the overall voltage gain
from specified source voltage V; to the load
voltage V.

The amplifier

Often the load voltage will not be sufficient
and an amplifier is needed. The linear
integrated-circuit amplifier is both the
simplest to deal with and the most compli-
cated in construction. A number of para-
meters are usually specified for it but only
three concern the low-frequency a.c. opera-
tion—input resistance, output resistance
and voltage gain.

Voltage gain is specified with no load so
that it is the open-circuit voltage gain. Let
p represent a gain of this type which occurs
in an unconnected amplifier.

Fig. 2 shows the equivalent circuit. The
microphone feeds the input of the amplifier
which behaves as a simple resistor r,. The
voltage V¥, appearing across r, is amplified

1 ,____A_m_piﬁ_e_"___' , 1o
| |
i ]
1 |
Rs : rs :
| | S

" V1 : ér} | V2 RLé Vz
|
VS |
I

Vo= nV.

Lo__S_ 7 __ ]

Fig. 2. Equivalent circuit of a source-
amplifier-load enables overall gain to be
expressed as a product of input coupling
gain (from Fig. 1), internal amplifier gain
u and output coupling gain.

by the factor u and appears as a source ¥,
which has an output resistance r, and is
connected to the output terminals. These in
turn are connected to the headphones which
form the final load R,. (Capitals represent
component resistances while lower-case
letters indicate the effective resistance of an
amplifying device or circuit.)

This discussion is limited to a unilateral
amplifier, i.e. V] affects ¥} but 1, does not
affect V.

The overall gain comprises three terms:
the input coupling gain—this, as for
Fig. 1, is a potential divider so that
V./V, = ri/(R,+r,); the internal gain of the
amplifier V,/V; = p; and the output coup-
ling gain which is another potential divider
W/V, = Rif(r,+R,). Then
o _Vi_WV

AN A7

1 R,
R,+r) 1 +R)

This equation is the basic expression for the
overall voltage gain of an amplifying system
in which R, and R, are known from the in-
put and output device specifications. Of
course R, or R, might be the output or input
resistance of another amplifier. Equation 1
can easily be extended to multistage ampli-
fiers, the output resistance of one stage be-
coming the source of the next. For two
stages there will be three coupling gains and
two us.

- When working out amplifier designs the
reader is strongly advised to calculate and
record the three items of equation !
separately and then multiply them together.
This is because they each give information
about the state of one of the three sections
of the circuit not otherwise available as will
be shown later.

Before going on to the transistor there is
one more gain to be considered. Although
Gy is the basic quantity required, it cannot
be measured directly when the system is
working because the only voltages acces-
sible are V; and V,. The measured voltage
gain between terminals on load is the
loaded stage gain defined by

VWV, Vi R

Ay = = =-2. 2 =
TV, ViV, (r+R)

g

n

It is the product of the open-circuit gain and
the output coupling gain; the input coup-
ling does not affect it. It is useful because it
is needed when checking and making
measurements on the circuit and in the past
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has been regarded by many writers as the
final goal of amplifier calculations (or at
least this has been implied). That this is a
mistaken notion is easily shown by pointing
out that of two amplifiers the one with the
highest G, may have the lowest A4,

The next section is concerned with find-
ing ry, g and r, for transistor amplifiers.

Bipolar transistor

Fig. 3(a) shows a transistor, such as the
general-purpose n-p-n BC108, with voltages
applied to give normal working conditions.
If vgg = Vjp is varied, ig will change and a
plot of the resulting characteristic is shown
in Fig. 3(b), this curve being similar in shape
to that for a forward-biased p-n junction
diode. Of course the base-emitter junction
is a p-n junction but it may seem surprising
that the presence of the collector does not
alter the relationship. Variations in vcg
move the curve slightly, but they do not
affect its slope so long as v is greater than
about one volt.

Under small signal conditions, where a
low-value a.c. signal is superposed on the
d.c. quantities, it is the slope of the charac-
teristic which is important as demonstrated
in Fig. 3(c). This shows an alternating vol-
tage superposed on a 0-6-V steady bias
which produces an alternating current
superposed on a 1-mA direct current. The
amplitude of the alternating current is equal
to the alternating voltage divided by the

(b)

Base-emitter voltage
Q
)

1 I(mA=)

Emitter current

v VgEg Versus 1g
.y .A__Sj__.__' I _‘\k

ﬁﬁza (¢)

Fig. 3. To help findr, ry, and u in Fig. 2
and in equation 1, a model is needed

in terms of simple components. To provide
this the bipolar transistor (a) must be
understood, in particular the ig-vgg
relationship (b) whose slope is the
important thing (c), and which is
approximately constant if vcg is greater
than 1V,

Exaggerated
slope
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slope of the curve, if the level of the a.c.
quantities is low enough so that the curve
can be considered straight over the portion
used.

When connected as an amplifier vcg varies
and the resulting movement of the curve
changes the v-i relationship. With most
transistors the error introduced in  is only
3 to 5% if Ay is 200; so that in most circuits
it will be less than this. When it is realized
that auxiliary component values are usu-
ally less precise—most people use 5 or 109
tolerance resistors—the error is negligible
in a general-purpose analysis. Equations
given in this article assume that v does not
affect the base-emitter quantities.

Now the key base-emitter relationship is
given, under restricted conditions, by the
Shockley equation

ig = Is[exp(qVpe/kT)—1] )]
where k is Boltzmann’s constant (1-3805 x
10723 joule/°K) g the electron charge
(1-602 x 10~ *° coulomb) and T the absolute
temperature in °K. At 30°C, a good typical
working temperature for a low-level ampli-
fier transistor, kT/q = 0026 V.

Because we are only interested in forward
bias above 01 V where exp(gVpe/kT)> 1
equation (2) can be rearranged to give
vge = (kT/q)In(ig/ls). The slope of the
curve, which has the dimensions of V/I, is
the differential resistance r, where t indi-
cates the theoretical value. It is found by
differentiating the equation for v giving

_ kT _0026 _ 26
qig ig ig(mA)

Resistance r, is current-dependant but if

the swing of iy is kept small then r, will not

change much and for many purposes the
steady d.c. value Iz can be substituted giving

kT 26

qly  IgmA)

This theoretical emitter resistance is given
by many writers and it illustrates a virtue of
the bipolar transistor : that its major charac-
teristic should be the same for all transistors
and is not a production-dependent para-
meter. This contrasts sharply with the
situation with valves and field-effect tran-
sistors.

Unfortunately transistors are not so ideal
although the difference is not large at low
currents. One cause of deviation is the
failure of Shockley’s equation at the current
values normally used ; the term kT/q tending
towards 2k T/q as the current rises. In addi-
tion there are more or less pure resistances
present such as the transverse resistance of
the thin base layer between emitter and col-
lector regions. Both these effects depend on
the size of the device and on manufacturing
techniques.

In spite of the complexity of the situation
it is possible to provide a satisfactory cor-
rection whose accuracy is acceptable as long
as the correction itself is not too large a pro-
portion of the total emitter resistance. The
correction was found by making measure-
ments of the emitter resistance on a number
of groups of various types of transistor.
Measurements were done for a range of
values of I and it was found that the values
of emitter resistance fell into two groups

Q at30°C

T

r, =

ﬂC Cc
A
b ’0"0 Bc = %oPe
Ny
Be €

Fig. 4. Summary of transistor parameters
are contained in the symbol. Numerical
values are added in some positions in
Sollowing circuit diagrams.

with modern low-level general-purpose
transistors in the lower and older types in
the higher group. The emitter resistances

were plotted against I; and a curve drawn -

through at the upper ten percentile. This in-
dicated a deviation from r, depending on
the inverse square root of I so that the true
emitter resistance is

r, = r,+ correction
26 a
=
IgmA) /I (mA)

where a = 3 for modem silicon planar
types and 4 for the others. This appears to
hold well up to about 10 mA and with de-
creasing accuracy to a maximum of about
40 mA.

This range of validity is quite good be-

- cause h parameters are often given for only

one current in the 1 to 5 mA range—taking
for granted that at higher current the less
accurate characteristic curves would be
used.

Note that the term given here concerns
base-emitter terminal voltage and emitter
current. It therefore includes both the input
potential divider of Banthorpe and the 2 to
5-Q emitter-lead resistance used to correct
his r,, to his r,.

The vgg— ig characteristic is the most im-
portant feature of the transistor in linear
amplifiers and is basic to the voltage control
approach. The other major feature is, of
course, that nearly all (a fraction, &) of the
current in the emitter is deflected to the col-
lector. If the collector current to base cur-
rent ratio fic = ao/(1—ao) is not less than
50, the collector current will differ from the
emitter current by less than 2% (for the
high-beta BC108 by'less than 0-8 %), so that
for most purposes ic can be taken equal to
ig.
In the present treatment the base-to-
emitter current gain is more important than
the usual base-to-collector current gain f.

1l
1
<
)
m

(a) (b)

il e e 1] e
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To save space I shall write

i ic+i i 0
._E_C_.’_H=._C-+1=ﬂc+1=ﬂ£
ip ip ip

Incidentally, the h parameter correspond-

ing to P is hgg, thus fg = heg+ 1.

The base-to-emitter current gain will
have two forms, the direct current gain,
Be = Ig/lg, and the alternating current
gain, B, = I/I,. The ac. gain is defined
mathematically as dig/dig but in practice it
is measured by applying a small alternating
emitter current I, in addition to the stand-
ing current I and dividing I, by the result-
ing a.c. component of base current I,. The
current must be small enough to avoid the
effect of non-linearities.

As an aid to memory the parameters can
be written into the transistor symbol as in-
dicated in Fig. 4. This shows at a glance that
Bc = apBg. Numerical values will normally
be added in some or all of these positions
in the circuit diagrams.

The action of a transistor can be sum-
marized as follows
(a) a voltage Vg is applied between base and

emitter

(b) a current then flows in the emitter given
by the diode curve or, for small a.c. sig-
nals superposed on the d.c. level, an
alternating current V,/r,

(c) nearly all the emitter current flows to the
collector .

(d) a small current flows through the base
due to the deflection mechanism being
imperfect

(e) the collector voltage hardly affects the
process.

Transistor model

When analysing the behaviour of a compli-
cated device a wise thing to do is to try to
set up a circuit consisting of simple well-
understood components which will do the
same job.

The first attempt to do this for the above
conditions results in nonsense but it is use-
ful because it shows a reason for the cur-
rent control philosophy in linear transistor
amplifiers.

Items (a) and (b) lead to the circuit of
Fig. 5(a), which is satisfactory for all positive
values of vgg and i except perhaps for very
small currents of the order of the collector
saturation current. Linear circuit elements
cannot deal with the non-linear diode

I-b=1e//3e Ic Ic=Bcle
—_— < - <+
C C

gre Te

(¢) (d)

Fig. 5. Partial transistor model (a) can user, in place of base-emitter diode for small
signals (b). Adding current generator with I, as control variable (c¢) is invalid because it
prevents input voltage appearing across r, and allows V., to appear across .. It is avoided by

making 1, the control variable (d).
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characteristic so the argument is limited to
small-signal calculations for which the
diode can be replaced by the resistor r, as in
Fig. 5(b). This means that we are making a
straight-line approximation to the diode
characteristic and ignoring the d.c. offset.

The value of f, is usually reasonably
constant for a useful range of current values
and this suggests addition of a current-
controlled generator to handle items (c)
and (d), Fig. 5(c). Physically I, depends I,
so that I, is the control variable and the cur-
rent generator goes in the base circuit.

Unfortunately this equivalent circuit is
invalid: the current generator prevents the
input voltage from appearing across r, be-
cause the voltage across a current generator
need not be zero. Also it does not account
for (e) as it allows V,, to appear across r,.

The usual way of getting round the diffi-
culty is to put the current generator in the
collector circuit and make I, the control
variable, Fig. 5(d). This is correct because
the only requirement is a relation between
the currents and, mathematically, it does
not matter which really controls which. The
result is a very neat solution indeed because
it fulfils all the requirements (a) to (e) using
only two elements. It is the basis for one of
the two equivalent T networks widely
quoted in the past.

Unfortunately the model immediately in-
troduces the idea that base current controls
collector current and that current gain is the
major parameter. An alternative solution
on which this work is based is to invent new
elements. .

To add to the already large list of basic
circuit elements seems at first sight to be
rash but the benefit in ease of circuit analysis
is considerable. In fact the proposed ele-
ments are similar to two already existing in
advanced circuit theory.

The new elements allow d.c. and large-
signal analysis as well as small-signal
analysis so that we can return to total in-
stantaneous values.

Beta barrier

The starting point is Fig. 5(a) which is valid
for the relationship between izr and vgg.
A vertical line is placed across the upper
connection to the diode, Fig. 6(a). This is the
“beta barrier”* which acts as a semi-
permeable membrane to the emitter cur-
rent. It ensures that iy = ig/fg but is itself
all at the same potential so that the top of
the diode is at base potential. For an n-p-n
transistor it is convenient to think of de-
flecting the flow of electrons which is in the
opposite direction to conventional current
flow.

One more thing is required. The collector
terminal is to take the deflected current but
its voltage must not influence the voltage at
the beta barrier. This is not difficult to re-
member but for the time being a single
double-zero symbol is used—it is omitted
later. Its characteristic is that any voltage
may exist across it and any current may flow
through it—the current not being influenced
by the voltage.

Fig. 6(b) shows the complete equivalent
slightly rearranged. Remember that all of

*I cannot recall whether this term is original.

Vbe -T‘P- Vee

Vbe
(c)

Fig. 6. Because the circuit of Fig. 5
suggests that base current controls
collector current, a new equivalent circuit is
proposed. This involves two new circuit
symbols: a ‘beta barrier’ shown at (a)
which allows i, = ig/Bg but which itself is at
base potential and not influenced by the
collector voltage—indicated by the
‘double-zero’ symbol shown in the new
equivalent circuit (b) (omitted in later
circuits). Similarity with standard diagram
allows an ordinary circuit diagram to act as
its own equivalent circuit. New circuit holds
Jor d.c. and large signals as well as for
small signals, but small-signal analysis is
simplified by replacing diode by r, (c).

the symbol indicated by the dotted line is
at the base potential, the double-0 symbol
holding off the collector voltage while
allowing the current deflected by the beta
barrier to flow round the collector circuit.
Choice of the new elements has been made
with the standard transistor symbol in
mind, and the similarity is essential to the
method because the aim is to turn the
ordinary circuit diagram into its own, equi-
valent circuit. This means that calculations
can be done straight from the conventional
circuit diagram.

The equivalent in Fig. 6(b) is a large-
signal model suitable for both signal and
bias calculations. In the next section it is
restricted to small-signal a.c. analysis by
replacing the diode by a resistance r, as
shown in Fig. 6(c). For clarity the d.c. col-
lector supply is retained—an example of
the need in transistor circuits to be able to
mix a.c. and d.c. quantities. It is clear that
the model in Fig. 6 faithfully simulates con-
ditions (a) to (e).

Common-emitter amplifier

The common-emitter circuit is the most im-
portant connection for voltage amplifica-
tion. The signal is applied at the base and
the amplified voltage appears at the col-
lector. Of course the collector supply would

Wireless World, June 1971

prevent the collector voltage from varying
and so a collector feed resistor R, is added
in series with the supply. This component
is sometimes called the d.c. load but this
term is avoided here partly to avoid confu-
sion with the real load R, and partly because
R, has a more important significance.
Fig. 7(a) shows the circuit in its usual form
while Fig. 7(b) gives a “transatlantic” re-
arrangement, better suited to analysis. The
resistance r, has been added in the emitter
as recommended for small-signal analysis.

Calculation of g is now as follows. The
input alternating signal voltage V,, is ap-
plied at the base and appears across r,
giving I, = VW, /r,. A fraction a, of this
current is deflected by the beta barrier and
flows through the collector and through the
resistor R, to the collector supply. The alter-
nating output voltage will be V,, = I R,
= —a,I,R.. Thus the open-circuit voltage
gain is

[/;2 aDIERC aDRC RC
Ve L. "

2
|
|

u

&)

where in the last term a, is taken equal to
unity. The equation gives the open-circuit
gain needed in the expression for G, in
equation (1),

In case the simplicity of the present model
is misunderstood the calculation is re-
peated for the simpler diagram of Fig. 8,
where the d.c. source, which does not affect
4, is omitted and the approximation a, = 1
has been made so that I, = I,. The major
effect of applying a voltage at the base is
to cause a current I, to circulate round the
collector-emitter circuit. As the output vol-
tage is the drop across one resistor while
the input voltage is the drop across the
other, u is obviously the ratio of the two
resistors. Further, the current flows up

'[Vcc
o

(a) (b)

Fig. 7. Common-emitter amplifier circuit
used to calculate open-circuit voltage gain p
(=R/re).

[ogf
¥ re =
- I,
=l | 2R, Vee
Voe 1
+
o— _ -0

Fig. 8. Simpler circuit of common-emitter
amplifier with d.c. source omitted and the
approximation I, = I_made so that it can
be immediately seen that p is the ratio of
the two resistors, and that there is a change

of polarity.
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one and down the other so that there will
be a change of polarity for a.c.

This is all that there is to the calculation
of voltage gain, but the idea underlies all
further work.

Common-emitter stage with
external emitter resistor

Fig. 9(a) shows the normal circuit and
Fig. 9(b) the new a.c. equivalent. Voltage
gain is easily calculated because R, is merely
in series with r, so that

aDRC e~ RC (4)
(r.+R)  (r.+R,)

It must be confessed at this point that the
choice of the present model which concen-
trates attention on the base-emitter charac-
teristic was greatly influenced by the simpli-

u =

+Vee

Re

Re

N

Te=I. |
e=lc ch

(b)

Fig. 9. Calculation of open-circuit voltage
gain with addition of an external emitter
resistor is easily done as R, is merely
added tor,.

city with which impedances in the emitter
lead can be handled. It is gained however
at the expense of having to multiply any
quantity involving base-emitter to collector
transfer by «, if the current gain is poor
enough for it to matter ; a small price to pay
for the advantages gained.

Input and output resistances

Having calculated u, then r; and r, are

needed before G, can be found. These are

not difficult to obtain because so far as the

input is concerned the base current is pro-

portional to the emitter current. So the

transistor behaves as if the resistors r, and\
R, (if present) were across the input, except

that the current is only 1/, times as large

as it should be, that is it behaves as if the

resistances were f, times larger, so that

r= ﬁe(re+Re)' (5)

If an alternating voltage is applied to the col-
lector it will produce a current only in R, as
we have agreed that the “double zero™ pre-

vents V,, from effecting I, or I, and hence I,
thus

r, = R.. 6)

These parameters refer to the circuit in-
cluding R, and not just to the transist()(.
Also, in a practical circuit there may be bias
resistors across the input, in which case the
effective total input resistance is simply the
parallel combination of r, as above with the
total external parallel resistance. The para-
meters needed to calculate G, are now
available.

Example

The circuit of Fig. 10 shows a BC108 tran-
sistor in the common-emitter connection
between a 600-2 source representing a
microphone and a 600-L2 load representing
headphones; d.c. bias components are ig-
nored. What is G, ?

From the data sheet §, is in the range 125
to 500, so that taking the minimum value to
give a conservative result, f, = 126 (cor-
rection hardly necessary!). Collector current
is 1 mA so that r, can be calculated using a
constant of three as the transistor is a silicon
planar of the low-level type.

re=§+—3—=299

T /1

5000
u=—29—=—173
r = 126x29 = 3650 Q
r, = 5000 Q

3650 600
'. = — —17 e
Gr = g0x3650 <172 5000 x 600

= —0859x173x0:107 = —159

The value of working out each term of Gy
separately becomes apparent. Of the avail-
able gain of 173 the major loss is at the out-
put coupling where only 10-7 9 gets through.
The condition at the input is better ; 859 %
being transmitted.

Notice that as only r; depends on §,, the
effect of a transistor with maximum f, is

Ve =10V
Re
5k
re(2901)
R R
600 Be123 g so%

Fig. 10. Example used to illustrate
calculation of voltage gain according to
equation 1. This method of calculation
shows that of the available gain of 173,
85-9%, is transmitted by the input coupling
and only 0-7 %, by the output coupling. It
also shows that effect of using a transistor
of four times the gain is an increase in .’
voltage gain of only 129

1) aastene| =

291

just to change the input coupling loss to
096; an increase in G, of only 12%.
Measured voltage gain A, does not of
course depend on f,. It is merely

Ay = =173x 0107 = —185

It is my firm opinion that drawing in the
resistor r, to replace the arrow in the sym-
bol is an important part of the technique;
analysis is done by human beings who are
invariably helped by such visual aids. The
addition of r,, together with the beta barrier
idea, turns the circuit diagram into an
equivalent circuit which is made suitable
for large signal or d.c. analysis by replacing
the resistor with a diode.

Now try adding a 50-Q emitter resistor to
Fig. 10 and see if Gy, is 6-4!

Checking the value of r,

So far the only item outside the scope of
previous models, if suitable approximations
are made, is the value of r,. The correction
term given is necessarily based on the small
range of types and quantities available for
measurement and its validity may well be |
questioned. If any reader has the time and
opportunity to extend the measurements it
would be a valuable contribution.

The value of r, can be checked, however,
at any current for which h parameters are
available. To show this let us give the h
parameters for the beta barrier model. We
consider the transistor only and not R..

h,, is input resistance with output short-

circuited = B,.r,

hy, is base-to-collector current gain with

output short-circuited = f,

h,, is collector-to-base (or reverse) volt-

age gain with input open-circuited = 0

h,, is output admittance with input open-

circuited = 0
Parameters h,, and h,, are zero because
V.. does not affect ¥, or I. The beta-
barrier model therefore is one in which
hye = hye =0, B, =hg+1 and r, = b,/
(hye+ 1).

As an example let us use the data pub-
lished by the makers of the BC108 to find r,..
For Iz = 2mA, 6 = 25°C, this is

min. typ. max.  units
h, 1600 3600 8500 Q
hy, 125 280 500 —

S St + 1) 12:8 12:86 17 Q

For 25 °C = 298°K. r, = kT/ql; = 12:84 and
3//Is(mA) = 21 so that r, = 1494 Q.

Unfortunately the measurements made
to obtain the empirical correction factor
did not include BC108s, but with those
transistors measured no value of r, was
found to be less than r,, although a few were
very. near to it, while 90°; were covered by
the correction factor. Thus, from the
measurements, the spread of r, might be
expected to be from 12-84 to about 16Q2; a
range which corresponds well with the
values calculated from the h parameters.

Voltage gain of transistors

Returning to voltage gain, a very interesting
deduction can be made from equation (3).
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The collector feed resistor R, cannot be
freely chosen because it must carry the
direct collector current and the resulting
voltage drop must be less than the collector
supply voltage V¢c. For a number of rea-
sons a good choice of collector working
voltage is half the supply voltage ; any other
choice merely changes the resulting con-
stant slightly. Assuming that the correction
can be neglected at low currents then
r, = 0:026/I; (amps) and the drop across
R, is V¢¢/2 so that Vie/2 = IR, ~ IR,
then R, = V¢/2Ig and

- _& - _ VCC IE - _ VCC
= =% = Ta,0006 - 0052
~ =20V, M

Thus the open-circuit voltage gain of a
transistor ampfier designed in the standard
way is about 20 times the supply voltage!
For example the usual 9-V radio battery
gives u = —180.

If the half-supply-voltage principle is not
adhered to, the result will not change much
even if maximum output swing is not re-
quired, because there is rarely the need to
drop less than V.¢/2 across R, and the
maximum permissible would be about
3V¢c/4 due to the need to ensure thatdrift in
I'r does not saturate the transistor, i.e. does
not reduce Vg = 0.

At higher currents the correction factor
becomes significant and the gain drops
below 20V, giving a reduction of 5% at
0-5 mA, 109 at 1 mA and 20% at 5 mA.
Equation (7) can therefore be regarded as
the maximum gain of the transistor. The
only way to increase the voltage gain is to
increase the supply voltage!

Optimum gain
The results of the previous section can be
used to provide a basis for the selection of the
direct emitter current; a subject incomplete-
ly dealt with in most text books. First we
find that the four parameters of an amplifier
are not independent. (Four, because to
u. ry and r, we must add the current gain
B = I1,/1,) For a transistor the amplifier
current gain is identical to f, so that from
equations (3) and (5) assuming R, = 0
—_u_ach_ R, _n (8)
ﬂc ﬂcre ﬂere r
Although proved for the transistor amplifier
this relation is true for any amplifying sys-
tem and only requires the assumption that
the amplifier is unilateral. :
Because p and f, are approximately
constant for changes in I while both r; and
r, are inversely proportional to it, the
transistor turns out to be a unique device in
which the input and output resistances can
be varied together while their ratio remains
constant. This provides an opportunity to
maximize the overall voltage gain by adjust-
ing the emitter current to give the maximum
coupling gain. It can be shown* that for
maximum G

rn R
=

\ S

©)

r

*Substitute for r, from equation 8 in G,, differentiate
with respect to r, and equate to zero.

i.e. the ratio of input resistance to source
tesistance should be equal to the ratio of
load resistance to output resistance. Sub-
stituting for r, in equation (9) from equation
(8) gives

r2 B, R, 2 —UR(R
=— orryt=—-"-
_”Rs r ﬂc_
{—uR,R
Then R . =r, = | 2% (1)
v B

For a system R, and R, are known and 8, is
given for the transistor. Using the approxi-
mate value p = 20V, a value can be
found for R, which in turn gives I ~ I,
= Vee/2R,. This value for I will give the
maximum overall voltage gain.

Perhaps the most important relation in
this section can now be derived, for equation
(9) implies that the coupling gains are
equal for the maximum gain condition.
Substituting for r; from equation (9) into
the input coupling gain gives

. RR/r,  RKR
R+r;  R+RRJr, Ry +RR,
R,
n r,+R;

Thus the optimization can be checked by
examining the coupling gains for equality:
a powerful reason for working them out
separately.

This leads to a very practical design pro-
cedure which does not require memorizing
equation (10). One merely tries a few current
values, calculating r, and r, and checking
the ratios in equation (9). When the current
appears to be approximately right G, is
calculated and as a final check the coupling
gains are compared.

For an example of the use of equation
(10) the circuit of Fig. 10 will be optimized.
The working is as follows. u = 20V
= —20x10 = —200, 8, = 125, R, = 600,

s = 600. Then R.Z = 200 x 600 x 600/125
= 676,000Q%, so R, = 760Q. I; = 10/2 x
760) = 6:6 mA.

r. = 26/6:6+3/,/66 = 51Q.

u = —R/jr., = —760/51 = —148 (accur-
ately).

126 x 51 = 640Q. Finally

—640/1240 x 148 x 600/1360

—0515x 148 x 044 = 34.

The optimized gain is over twice the gain
previously obtained. This is because the
increase in output coupling gain has more
than compensated for the decrease in input
coupling gain. The coupling gain terms in
Gy are still not quite equal, but the maximum
in the gain-versus-/ relation is very flat and
if the coupling gains are within about 20%;
of each other the gain is negligably less
than maximum.

With the current at its new value the
current gain will have a greater effect on
Gy. This is becduse the input coupling term
is now more dependent on r, which is the
only thing that current gain affects. The
change to f. = 500 will increase G, to 53
which is a 55% increase to be compared
with the previous increase of 12%. If free-
dom from changes in f, are required then
it is better to work at a lower current than
optimum where the input coupling gain
approaches unity. There are many reasons

ry

Gy
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for choosing a particular value of I;—§,
must not have fallen away from its best
value, power dissipation must be within
limits, frequency response and noise level
must be satisfactory etc—but in the absence
of such considerations optimization of I
will give the greatest voltage gain.

To be concluded
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Sixty Years Ago

June 1911. Fleming in an article
‘High-frequency Alternators for Wireless
Telegraphy’ in the Marconigraph looked
at the various ways being tried to produce
high-frequency alternating current so that
these waves could be used instead of spark
transmitters. But he said “. . . it will be well
to suspend enthusiasm for the new
method . until it has won its spurs by
actual contest with the old established and
reliable spark method in the field of
everyday radio telegraphic work.” The
efforts of a Dr. Goldschmidt, who was a
lecturer at Darmstadt Technical College,
to produce high frequency waves using an
induction motor as a frequency
multiplying device were described as
follows:

‘If a continuous current is passed
through the stator of an induction motor,
and if the rotor is caused to revolve by
some means, the rotor circuits will be
traversed by an alternating current, the
frequency of which will depend on the
number of poles of the stator and speed of
the rotor. If the alternating current
produced in the rotor is led through the
stator it will produce a revolving field,
which can be used to create in the rotor
current of still higher frequency. These,
again can be led through the stator, and in
turn induce higher frequencies still in the
rotor. In this manner the frequency can be
multiplied up. The currents of intermediate
frequency can be taken up in condenser
circuits tuned to them, and the final
high-frequency current be made to
circulate up and down an antenna or
aerial, and so create persistent
electromagnetic waves of, say 10,000 or
20,000 feet in wave length. This process is
scientifically and practically possible, and
its success, so far as tried has resulted in a
company being formed in Germany to
exploit it.”

Fleming pointed out that it would take
a rotor speed change of only half a per
cent to throw the output of the rotor out
of tune with ‘the various fundamental and
harmionic condenser circuits.’



Big Brother wasn’t made for the space age.
While men push back the frontiers of communications
and learn more about the world we live in, the barriers
of intolerance and ignorance will recede.
Come 1984 Plessey electronic exchanges will operate
all over the world — bye bye to Big Brother!

So who's watching who?

Plessey are watching. Watching the constant development for our electronic
exchanges. The TXE2 (or Pentex in world markets) systems are already
ahead of all competition. Watching the success and performance of
over 85 TXE2 systems already in operation in Britain and watching the
streamlining of their production. Naturally enough, Plessey equipment is in
great demand all over the world. So we can’t promise delivery overnight
But what we can promise is the care we take to meet our obligations to you
Care in the opening of new fzctories, training of new staff and the availabilit
of our engineers to advise on your telecommunications problems.

Whether you want an electronic, crossbar or Strowger system - whether you
want to replace existing equipment piece by piece, do a direct conversion or
provide an entirely new system - Plessey is ready to start things moving for you
Right from the very first day vou call them.
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Townley

Low voltage High current
‘Transformers

better made at a more reallstlc price

| Single-phase or three-phase
transformers are available from 2kVA
up to 400kVA.

Backed by 20 years experience,
Harmsworth, Townley are making low
voltage, high current transformers
by methods which ensure reliability

. . . . Townley transformers are custom
while keeping prices to the minimum.

built to your individual needs and if
you send a full specification we can

We make the coils in cast aluminium,

which has good mechanical and heat quote you by returr.
strength, and we use a modular form of Write or telephone for full details
construction which speeds and simplifies of construction and the information
the work and reduces the cost to you. we require for quoting.

Harmsworth, Townley

Harmsworth, Townley & Co. Ltd.,
Harehill, Todmorden, ILancs.
Telephone: Todmorden 2601

WW—076 FOR FURTHER DETAILS HT1 (1)
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Electronic Building Bricks

13. Uses of oscillations

by James F ranklin

In Part 5 we studied the oscillator and the
nature of oscillations. We saw that an
oscillation is a cycle of events which
repeats itself indefinitely. The time taken
to generate one complete cycle is called
the period of the oscillation, while the
number of periods that occur in a given
time is called the frequency of the
oscillation.

Of what use are oscillations? Their
main function is to act as carriers of
information in those parts of electronic
systems where several sets of
information—different signals—have to
be transmitted through a common medium
without getting mixed up. One such
common medium is space (for which the
oscillations are converted into radio
waves) and another is the trunk cable, as
used for inter-city telecommunications.
Within electronic equipment we sometimes
have to transmit several signals
simultaneously from one ‘building brick’
to another by means of a single electrical
circuit (Part 11 April) without the signals
interfering with each other and so
destroying the information.

To understand how this is done we need
to look at two aspects of oscillations: (1)
how they can act as carriers of
information; and (2) the properties that
enable oscillations to be distinguished
from each other.

Since an oscillation is an electrical
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Fig. 1 How a periodic change can be
used to carry information: (a) by
modulation of amplitude; (b) by
modulation in time.

quantity periodically changing with time it
offers two possibilities for carrying
information: we can vary the extent by
which the electrical quantity is periodically
changing; and we can vary the fime at
which a periodic change takes place. This
is illustrated in Fig. 1. At (a) the broken
lines show how the extent, or amplitude, of
the change could be varied; at (b) the
broken lines show how the time of the
change could be varied. In both (a) and (b)
the process of varying a property in
accordance with the information is known
as modulation.

The general principle of being able to
vary the timing of a periodic change can
be used in several ways, to give
oscillations with distinct properties. Some
examples can be seen in Fig. 2. We can
control the instants at which the current
rises and falls in such a way that the whole
current /time graph is displaced, as shown
in (a). This is known as a phase
difference—the broken-line square wave
has a different phase from the full-line
square wave. Or we can control the
instants at which the rises and falls occur
in such a way that the time intervals
between them, the periods, are different
from in (a). This is shown in (b), which
has shorter periods, and (c), which has
longer periods. As a result, oscillations
(b) and (c) differ in frequency from those
in (a).

Fig. 2 shows us two things. First, it
shows us practical methods of modulation
derived from the Fig. 1(b) principle, that
is, phase modulation (a) and frequency
modulation, (b) (c). Thus, with the
amplitude modulation in Fig. 1(a), we
have three methods altogether. (There are
others, but all are based on the
fundamental processes illustrated in Fig.
1.) Secondly Fig. 2 shows us properties
by which several oscillations travelling
through a common medium may be
distinguished from each other, notably the
properties of frequency and phase. Of
these frequency is the most widely used,
for example, tuning a radio receiver to
stations with different radio-wave
frequencies. The property of phase
distinction is utilized, for example, in
colour television to enable two different
colour information signals to be
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transmitted simultaneously, with the same
carrier frequency, and yet be separated in
the receiver. It is also used for trunk
telecommunications in which different
signals are sent as trains of pulses—each
train being identified by its ‘position’ in
time relative to the others”.

What we have discussed so far has been
illustrated by square-wave oscillations.
Fig. 3 shows how the principles apply to
sine waves (Part 10). Oscillations (d) and
(e) differ in phase although they have the
same frequency. Oscillation (f) differs in
frequency from (d) and (e). (Note that a
difference in frequency inevitably means a
difference in timing as well, but that a
phase difference can exist without a
frequency difference.) A sine-wave
oscillation modulated in amplitude, on the
Fig. 1(a) principle, is shown at (g)—the
modulating information in this case being
part of a signal from a microphone.

* known as time division multiplex
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Fig. 2 Square-wave oscillations
illustrating (a) phase difference, and
Sfrequency difference between (a), (b)
and (c).
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Fig. 3 Sine-wave oscillations differing
in phase, (d) and (e), and in frequency,
(d) and (f); also a sine-wave oscillation
modulated in amplitude (g).
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Low-range Ohmmeter

Linear-scaled instrument for measuring
resistance of contacts and soldered joints

J. Johnstone

Originally intended for matching the resis-
tance of small wound components, this
ohmmeter has since proved to be of general
use in the laboratory, typical applications
being measuring switch contact resistance
and testing printed circuit boards for dry
joints. A constant current is applied to the
resistance under test, and the resultant
potential difference is indicated on a
meter. Output voltage is limited to less than
one volt to protect the meter and any active
devices in the circuit under test. Test current
is 250 milliamps for 500 milliohms f.s.d. and
25 milliamps at 5 ohms f.s.d.

Under constant-current conditions, the
series pair 7r, and Tr, are controlled by the
current error amplifier, Tr, and Tr;. (Tran-
sistor Tr, should be fitted to a heatsink of
16-gauge aluminium sheet, 7.5 X Scm.)
Transistor Tr, together with R, and R,
form a constant-current source for Tr,.
When the amplifier is balanced—i.e. when

the voltage across R, and R, equals the
reference voltage of D,—the current
through R, is provided equally by Tr, and
Tr;. An error signal at Tr, base causes a
collector current change of A I with a
resulting change of — A 1-in Tr collector
current. This changes the bias of Tr; by
— AT X R,, altering its collector current
by — (AI X R)/R, = — A I, thus
doubling the overall gain of the error
amplifier.

A further advantage of this circuit is
that any variation in the amplifier supply
rail will have a similar effect on R, and R,
and its effect is nullified. When the voltage
between the output rails rises to approxi-
mately 500 millivolts, control passes to the
voltage limiting amplifier.

The reference and error sensing sides of
the voltage limiting amplifier must be
referred to the4wo output rails. This presents
a problem in that any load on the negative
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rail will result in inaccurate current regula-
tion. The emitter follower 77, buffers this
point from the current demands of D,.
As voltage limiting occurs the voltage across
R and R, falls toward the zero volts rail,
and Trg ceases to conduct. Diode D, then
becomes forward-biased and supplies the
current required by D;. The maximum
output voltage is preset by adjusting R,,.

If the meter is connected across the out-
put rails the impedance of the lead between
the instrument and R, could give rise to
errors, particularly at 500 milliohms f.s.d.
This is avoided by using screened wire
between the instrument and the test probes.
The screen carries the test current, while
the inner lead is connected to the meter.
The screen and inner lead are connected
together at the test probe. With suitable
probe tips this method gives errors of less
than 1% f.s.d. :

This instrument is intended for measur-
ing resistances and not monitoring. No
attempt has been made to compensate for
the drift caused by temperature rise in R,
and R,. Prolonged application of the
current may also cause temperature drift
in R,. Input voltage variations will result
in some drift in both the current and voltage
amplifiers. If this proves troublesome R,
and R, should be replaced with constant-
current sources.

The range may be adjusted by connect-
ing a resistor of between 20% and 100% of
full scale between the test probes. Resistor
R, is then set to give the required reading.
When testing for dry joints, the f.s.d. should
be set to 500 milliohms. A good soldered
joint will normally have a resistance of less
than 50 milliohms, and a dry joint will
normally exceed 500 milliohms.

J ' 100uA
R3 R2a
1k 1k
~ ==
Ly T Treov
r.
3
MEISERY) 2N4403
R4
12-0-12V 4 x IN4AOO1 Tr'2 470 A ~rhd
500mA MPS6566
Screened cable
/- N to probes
+J-
220p -
35V N p: W, N A
Tr Tr, Rg .
5 ¢ 4 \ 250 Helipot
MPSE566 MPS6566 < Rio =5
[ Ry 2k Rs
IN52328B 1K T 12
MPS6566 5W
- N & y, ", . N, W
D4 T T
IN40O1 7 '8
200p
3Isv D
3
IN52238B I
AR -\ \N\—
Re Ry
15k 4-7k

In this circuit, full scale deflection of either

500 milliohms or 5 ohms is set by R,.

Resistors should be L-watt types with + 5%

tolerance unless shown otherwise.
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Stereo Mixer

9 Further circuits and construction notes

by H. P. Walker, B.A.

Post-mixing circuits

In the prototype, the signal from the virtual-
earth mixer is taken to the tone-control
circuit via a switchable rumbile filter and the
main gain fader and stereo balance controls.
The signal is fed at low impedance from the
tone-controls directly to external equip-
ment or passed on to the line and metering
amplifiers.

Tone-control and filter circuits. The circuit
shown in Fig. 11 can conveniently be
divided into two by the main gain and
stereo balance controls. These controls
are similar to those described for the pre-
mixing amplifiers except that the balance
control does not fade either channel to zero.
The author chose a 10k{2 potentiometer for
the main gain fader after finding that a 50k£2
potentiometer caused an audible deteriora-
tion in the residual noise level when the
control was set at about half full output.

Filter circuits. Prior to the stereo balance
control, a switchable rumble filter attenuates
frequencies below 25Hz at about 24dB/
octave in conjunction with the built-in low-

‘frequency turnover, as shown in the tone-

control characteristics, Fig. 12. The high-
pass filter is synthesized using emitter-
follower sections which are cheap to
construct and give a gain of unity in the
pass-band. Low-pass filters may also be
synthesized in a similar manner to give
various turnover characteristics (e.g.
maximally flat amplitude or linear phase)
and various rates of attenuation.
Although no high-frequency filter is in-
cluded in the present design, its use is
definitely advantageous when gramophone
records are being reproduced. The omission
is partly due to the prejudice of the author
who feels that only a comprehensive h.f.
filter system, in which the slope and turn-
over-frequency are variable, is really useful:

e LLE A
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‘the best known is that on the Quad 22 and
33 control units*. The subjective affect of
Butterworth (or maximally flat magnitude)
low-pass filters is often to increase the noise
and distortion they are intended to reduce,
while the signal assumes an unpleasant
‘nasal’ quality due to the transient distor-
tion. This is caused by the abrupt turnover
in the amplitude response followed by a
steep roll-off at 18dB/octave or more, and
is easily demonstrated by examining the
theoretical response of such a circuit when
excited by a step function’ (e.g. a square
wave).

As a result, the author has never found
this type of filter very useful and frequently
prefers the original noise and distortion to
the coloration caused by the transient

*A useful passive circuit having a fixed turnover
frequency and variable slope was described by
R. Williamson in Hi-Fi News® and reproduced in a
later article by B. Grossmith®.

To X10 amplifier
and V.U. meters

—

Aux. input

EGBOK

Input from |47k
virtual
earth mixer

470k

’__['\

Trs

+18V
l +
25
33k 500mV

To other channel
i

' 1
Ganged to other channel

Fig. 11. Tone-control and filter circuit. Residual noise —98dB. Tr,-Tr BC109 etc.

TONE CONTROLS

Ganged or separate
as required

Ganged to
other channet
pre-set level
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Tinging. However, if the rate of attenuation
is reduced to 12dB/octave this transient
distortion is aurally less noticeable while
tests using a Bessel (linear phase or maxi-
mally flat time delay) filter’ gave, subjec-
tively, a quite pleasing effect even with an
18dB/octave roll-off. This is to be expected
from the improved transient response
resulting from the more gradual turnover
characteristics. A practical circuit, realizing
this filter, is shown in Fig. 13 and the
frequency response curve for the values
shown, in Fig. 14. Changing the turnover
frequency involves scaling the values of
C; C, and C,, but simply halving C, to
220pF gives curve 2, which, although not
maintaining the true Bessel characteristics,
does not seem to cause audible transient
distortion.

Tone-control circuit. The shape of the tone-
control characteristics, like those of the h.f.
filter, are a somewhat subjective problem,
though there are some important specifi-
cations which must be met by any proposed
system:

(i) low interaction between bass and treble

(i) low distortion even at maximum boost;

and

(iii)a truly flat amplitude characteristic
and a good transient (i.e. square wave)
response when the controls are in the
“flat’ position.

The tone-control circuit of Fig. 11 is
basically a virtual-earth feedback con-
figuration in which the bass control is of the
variable turnover frequency type and the
treble control has a fixed turnover fre-
quency, approximately determined by the
time constant R,C,, and effectively lifts
and cuts the whole of the frequency range
above 2kHz. The gain/frequency character-
istics are shown in Fig. 12. The component
values used in the tone control network are
the result of experimental measurements
and listening tests. In particular the treble
control components were carefully chosen
so that the control can alter the musical
‘brilliance’, and it gives a variation which
is related to rotation, i.e. there is no ‘dead
band’.

The nominal signal level of 360mV,
leaving the virtual-earth mixer, is attenuat-
ed by 6dB in the sterco balance control so

controls; that the maximum signal level entering the
+20 M Max
ax /
+10 3 o’clock
| 1-30 o'clock
[}
Flat
(s00mV) ©
Flat L !
'‘Rumble’ | 3 g
o~ titter 10-30 o'clock
@
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5 S o'clock ‘\\\\\\
a
g i
[+]
]
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=
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Fig. 12. Characteristics of filter and tone controls.

Input

C

Fig. 13. Highfrequency filter. Tr, Tr, BC109 etc.
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Fig. 14. Characteristics of Fig. 13.

tone-control stage is about 180mV. Asthe
tone-control network is symmetrical, to
obtain a gain of greater than one the feed-
back connection must be made to a tapping
in the output load resistor. The gain is then
given by (R;+R,)/R,. For a nominal
output of S00MVr.m.s. a gain of 2.8 is
required; for higher or lower outputs R,
should be altered (e.g. to 39082 for 1Vr.m.s.
output), remembering of course that the
circuit is not designed for outputs much
greater than 2Vr.m.s.

Turning to the amplifier itself, the boot-
strapping circuit is used which gives a gain
without feedback of 2000 and a distortion
level of less than 1%. This enables very low
distortion to be obtained even at maximum
boost. Although the effective source resis-
tance presented by the tone-control network
varies with frequency, a suitable average
value for design purposes is 5k, which
sets the collector current at 100uA in
Tr,, for a low noise figure. Tr,, provides
a low impedance drive to the tone-control
network, R, and C, being included to
prevent h.f. instability.

The complete circuit has low interaction
between the controls and in the ‘nominally
flat’ position the overall response is flat to
within 1dB over the audio range and the
square-wave performance shows rise and
fall times of about 0.5us with no overshoot.
Harmonic distortion for an output of
500mV r.m.s. is less than 0.02% rising to
0.05% at 2V r.m.s. The level of residual
noise at the output with the main gain
control turned down is approximately
—93dB w.rt. 500mV when measured
on a bandwidth of —20kHz.

Line amplifiers: The mixer may often be
required to feed into a 6002 termination
at a power level of several milliwatts. The
line amplifiers have been designed for this
purpose and single-ended and push-pull
versions are shown in Fig. 15 and Fig. 16
respectively.

Both circuits have a gain of about ten,
determined by the feedback components,
but the single-ended stage, operating in
class A, has a limited output voltage swing
(at low distortion) of 2V r.m.s. into a 6000
load. When feeding high impedance loads
(>10k$), such as insensitive power
amplifiers, the maximum output voltage is
in excess of 5V r.m.s. at less than 0.05%
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distortion. Residual noise is —82dB w.r.t.
500mV output (20kHz bandwidth). The
single-ended circuit has the merit of
simplicity compared with the more sophis-
ticated design of Fig. 16.

The complementary emitter-follower,
Fig. 16, operating in class B, can supply
more than +20dBm to a 6000 load
(89V r.ms.) at very low distortion
(< 0.05%). A quiescent current of 2-3mA
in the output circuit, set by R, reduces the
crossover distortion to a low level (none
is detectable on the oscilloscope trace of
the residual). The circuit configuration is
that commonly used in power amplifiers,
the a.c. and d.c. feedback loop being com-
bined as they also are in the single-ended
design. Residual noise is less than —95dB
measured as above.

Monitor amplifier: The complete circuit
is shown in Fig. 17. The clean feeds and
mixed output are selected by the two-pole,
six-way switch and a 50k(2 log. potentio-
meter is used as a monitor level control to
prevent loading when the individual chan-
nels are selected. The monitor amplifier is
basically the same configuration as that
used in the line amplifier, Fig. 16, except
that a higher standing current of 10mA
is used in the second transistor and a com-
plementary pair of power transistors,
Tr, and Tr,, make the circuit suitable for
driving a loudspeaker up to about 2W.
The amplifier is, however, primarily meant
for headphone monitoring and under
these conditions its performance is very
good, but the possibility of l.s. operation
could be useful for a talk-back facility in live
recording. Needless to say the output tran-
sistors should have some form of heat
sink for continuous loudspeaker operation.

The components R,, C, and C, improve
the high-frequency stability. The preset,
R,, is adjusted for symmetrical clipping at
the output (a centre-line voltage of 10V
d.c) and R, is used to set the quiescent
current of 10mA in Tr, and 77,. The diode,
D,, across which the bias voltage is
developed, should be mounted close to the
power transistors to aid thermal stability.
A gain of approximately 20, determined by
(R, + R,)/R,, is sufficient to cause overload
when the amplifier is driven from the clean
feeds at a nominal signal level of 240mV.
Normally some resistance (e.g. 15£)
must be connected in series with low-
impedance headphones to protect the
_phones—and also the operator’s ears!

Signal-level meters: Some form of metering
is essential in a mixer of this complexity
if maximum signal-to-noise ratio and low
distortion are to be obtained. Apart from
the obvious value in setting-up procedures
and in monitoring output levels, a properly
calibrated built-in meter is very useful
for checking pickup cartridges, tone control
characteristics, channel balance and so on.
The relative merits of peak programme
and VU meters are a controversial subject!®
The use of VU meters in this design does
not presume any general preference for this
type of metering. In the author’s opinion
peak programme meters are better as
recording level indicators, whereas VU
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Fig. 15. Single-ended line amplifier. Distortion 0.1% at 2V r.m.s. into 600Q; 0.05%
at SV into high impedance. Residual noise —82dB w.r.t. 500mV output (20kHz
bandwidth).
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Fig. 16. Push-pull line amplifier. Distortion 0.03% at +20dBm (8V into 600Q) at
1kHz and 10kHz, and at lower powers (20kHz bandwidth). D, D, IN914.

meters seem to give a more realistic
indication of sound or signal level. In
cither case, though, the interpretation
placed on meter readings depends on the
experience of the user.

In the prototype the metering circuit was
connected directly to the output of the
tone-control stage, Fig. 11, but naturally
it could be switched to read other data in
the equipment. The simple one-transistor
amplifier of Fig. 18 provides the required
gain and any frequency compensation
and isolates the meter (and its non-linear
loading) from the signal circuit. The meter
is the heart of the system and while it is
possible to obtain satisfactory results
without spending vast sums of money,
the - constructor should avoid ‘cheap’
meters which are often poorly damped
and inaccurately calibrated and give quite

meaningless readings on transient signals.
The meters used in the prototype were
SEW MRA45P, from G. W. Smith & Co.
(Radio) Ltd., which give adequate per-
formance for the author’s requirements;
more expensive models would give more
consistent readings. The values of R, and
C, given in Fig. 18 relate to this particular
meter and give a calibration accurate
to within 0.5dB at high frequencies.

Power supply

The advantages of a regulated power

supply are—

(i) rail voltages independent of mains
supply fluctuations,

(ii) mains-borne interference
suppressed, and

(iii) low-impedance power supply rails,

partially
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avoiding  possible low-frequency

instability due to interaction between

circuits.
This last point is particularly relevant in
circuits where emitter-follower outputs
draw currents of several milliamps.
Although the author included an a.c.
decoupling network (100—2000Q and
1004F) in series with the power supply
rail to most of the individual circuits, this
was avoided with the tone-control circuit
because the bass-boost control would make
the circuit rather sensitive to 1.f. crosstalk
and instability if maximum boost were used.
Electronic overload protection can be built
into such a supply and can prevent exces-
sive damage under fault conditions.

The complete power supply circuit
shown in Fig. 19(a) is the one used by the
author for the prototype but there are
several variations possible to suit different
requirements. These are mainly determined
by the desired output facilities. If it is in-
tended to use the low-power loudspeaker
monitoring facility (described in connection
with Fig. 17) then the separate 20V regula-
ted supply (Fig. 19(a)) should be used since
this provides isolation from the supply
rails to the rest of the mixer and
incorporates a peak overcurrent protection
circuit, R, and Tr,. The moderate current
swings required for headphone monitoring
allow the monitor amplifier to use the same
supply rails as other circuits in the
mixer. For this application the series
transistor regulator, shown in Fig. 19(b),
should be substituted for the shunt zener
stabilized circuit.

The series regulators are of conventional
design. Transistors Tr; and T r, are
mounted on heatsinks (the metal chassis
is satisfactory) and Tr, (Fig. 19(b)) should

be fitted with a clip-on, finned, heatsink
though currents of more than 50mA are
better handled by a chassis-mounted
2N3054 (with R, reduced to 2.2kQ).
When the current drawn from the supply is
sufficient 'to develop about 0.6V across
R, (or R,), Tr, (or Tr,) begins to conduct
and removes a proportion of the current
drive from the series regulator to main-
tain a constant current limit which is set by
Vbe,/R,.

It may have occurred to readers that,

"because the OV rails of the regulator

outputs will be a common signal earth,
the same control voltage will appear across
both R, and R, and consequently the cur-
rent limits cannot be set independently. In
passing, it should be noted that common
power supply rails must be paralleled at
the actual supply and not by devious routes
in the mixer.

Under working conditions R, is between
2.70Q and 1.2Q and R,, which will dominate
the curreat limit, should not be less than
0.30 thus setting the peak-current limit at
2A. When testing the mixer circuits during
construction, the author found it expedient
to disconnect the 20V regulated supply and
increase R, to a much larger value (say

1002) as a safeguard against wiring mistakes.

The maximum current which can be drawn
from the zener-stabilized 20V supply is
determined by the value of R,, such that
Tyox=10/R,.

If, however, there is likely to be a large
variation in the current required from this
supply, allowance must be made for the
dissipation in the zener diode and the
alternative circuit, Fig. 19(b), is preferable.

Little need be said of the rest of the
circuit; any type of rectifying diodes and
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Fig. 17 Monitor amplifier. T r, 2N4058, 2N3702 etc; T r, BC109 etc,

Tr, Tr, AD161/162 (matched), D, OA95.
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Re Cc
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50,{ 64V

Fig. 18. VU-metering amplifier. Tr,
BC109 etc.

transformer can be used so long as they
meet the specifications. :

Earthing

Care must be taken that earth loops do not
arise within the mixer or when it is con-
nected to other equipment. When a low-
resistance closed loop is formed (e.g. by
a multiple earth return of busbar and
chassis) a relatively large current can flow
for only a small induced voltage. If this
current happens to pass through the earth
return to the input of a sensitive amplifier,
the potential difference developed across
this earth return is in series with the signal
source and a background hum is produced.

The presence of both power supply and
signal earth returns is a potential source of
trouble and to prevent it, low-value resistors
(1.2—4.70Q) should be included at sujtable
points. Fig. 20 shows the method used by
the author for earthing the sensitive input
circuits and no earth-loop problems were
experienced with the prototype. Note that
the only low-resistance path is between the
input sockets; also that ‘dry-joints’ in the
earthing system can create low-value
resistances in the signal-earth return path.

Much the same kind of arguments apply
to the interconnection of equipment,
namely, the mixer should not be connected
to amplifiers, tape machines, etc., via both
the mains and signal earths.

To facilitate ‘setting-up’ procedures the
author fitted a switchable mixer earth return
(Fig. 20) and also optional turntableearthing
switches in case some strange earthing
arrangement is encountered with ancillary
equipment.

It is very difficult to generalize on
earthing problems and although one can
become quite speedy at this kind of
trouble shooting, it can also be very per-
plexing at times. However, an intelligent
and logical approach from the beginning
helps enormously if trouble does occur
and one should not tempt providence by
placing mains transformers close to input
circuits and microphone transformers.
Earth loops can usually be identified by
the ‘edgy’ character of the hum they
produce (more of a ‘buzz’in fact).

Constructional details

The photographs, Fig. 21, show the front
and back of unit 1, which contains
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Fig. 19. (a) Comprehensive power supply. D,—D, 100V 0.54. T, 30V 0.54. (b) Alternative to zener diode stabilized 18V rail.

the premixing amplifiers, channel faders
and virtual-earth mixer. Interconnection
between units is by one 8-way cable carry-
ing signal and power supplies and one
12-way cable for clean-feed monitoring
signals. Unit 2 contains tone-controls,
output and monitor amplifiers, metering
facilities and regulated power supply. The
advantages of using two units instead of
one are, first, that the sensitive input circuits
can be isolated physically and electrically
from the a.c. mains wiring; secondly, the
greater flexibility compared with the rather
cumbersome single unit; and thirdly, that
if one wished to use completely different

Inputs

Signal earth

mixing facilities, unit 1 could be changed
while still maintaining the facilities of unit
2 in its present form. )

All the individual circuits, with the
exception of the power supply, were
constructed on plug-in printed circuit
boards made by the author from gin
copper-clad® laminated board. Input
facilities of the mixer can then be changed
simply by removing one board and plug-
ging-in another. As all connections to a
board must be made in close proximity
to each other, care must be taken to keep
input and output as far apart as possible
particularly on high gain, ‘wideband’

circuits (e.g. microphone amplifiers).

It is logical to layout a stereo pair of
circuits as mirror images of one another and
then the circuits will still operate if the
boards are accidently inserted back to front.
The outermost tabs on the edge connector
for any board are the power-supply earths,
and they connect via the low-value resistors
to the signal earth busbar round the peri-
meter of the board. The positive rail enters
on the innermost tabs; the different supply
voltages are standardized to enter on
different sets of tabs (18V on the middle
two and 30V on adjacent tabs) so that even
if an 18V board were accidently plugged

Mains
earthing switch

~ Mains earth
—0

4 From O
channel
faders
Virtual
PUA PU.2 Mic.1 Mic. 2 Auxillary earth flone)
. mixer control
+ + + + + + +
100p 100u 100p 100un 160U 160p 160p
122 40V <100 12 a0V <100 128 40V <100 1-2< 40V <100 1-25 25V S100 125 25V $100 1:2¢ 25V <12
Power supply
1 & \I & 1 & 1 S ‘] & —Q-HT rall
+30V +30V +30V + 30V +18V +18V +18V
UNIT 1 UNIT 2

Fig. 20. Earthing arrangements.
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.Fig. 21. Front and rear views of unit I.

into a 30V socket, no damage could result.
Signal outputs were normally placed near
the edge of the board and inputs near
the middle.

For obvious reasons the connections
between input sockets and edge connectors
should be as short as possible and properly
screened. The circuits themselves are
sufficiently stable for reasonable lengths
of screened wire to be used in connecting
them to controls and no great care was
exercised in this respect when building the
prototype.

So far in this article we have not
mentioned the subject of crosstalk because
it is a function only of layout, provided that
the circuits have been designed with low
output impedances to prevent electrostatic
induction. For the circuitry from the virtual-
earth mixer input to the output, the author
obtained readings of —75dB and —66dB
(ref. 500mV r.m.s. output) at 1kHz and
10kHz respectively. Crosstalk in the
input circuits is very dependent on how the
input of the other channe! is loaded but
typically the electronics will have a cross-
talk 30dB better than that of pickup cart-
ridges and tape machines. The worst cross-
talk is likely to occur with sensitive
microphone inputs though here the

0
et AP
Swmranry

measured values for the \)rototype were
considerably better than —40dB even at
10kHz.

Testing

If the constructor does not own the
necessary equipment to test the specifi-
cation of the completed circuits, simply
checking the d.c. voltage at the amplifier
output (shown on the circuit diagrams)
is correct can be taken as an indication that
the circuit is functioning properly. This is
because the direct coupling between stages
requires all d.c. conditions to be right.

Using the mixer
To obtain the highest signal-to-noise ratio
at low distortion, some attention must be
given to the adjustment of preset sensiti-
vity controls and it is here that the metering
facility comes into its own. The steps are
as follows:—

(i) Turn-up the main gain fader to 0.75
full output and leave the main balance
control at the central position.

(i) Turn-up the channel fader to the desired
working point (e.g. 0.75 full output)
and then adjust the preset sensitivity

Wireless World, June 1971

and channel stereo balance controls for
maximum outputs of 0 VU when a
monophonic tape or record is being
played stereophonically. Repeat this
procedure for all channels to be used.
The important point is to use full signal
level after the channel faders without
going to the other extreme of overloading
the virtual-earth mixer and obtaining the
maximum output of 0 VU with the main
gain control turned down to low levels.
Conversely if low outputs are required
from the mixer (e.g. for tape recorders or
sensitive amplifiers) these should be
achieved by turning down the main gain
fader or preferably the preset output level
control and not by using a low mixing level
with the main gain control turned fully
up. The main stereo balance control is
intended to compensate for imbalance
in output equipment such as loud speakers.
Some readers may think this is stating
the obvious, but the author has sometimes
found a logical approach the only way
of ensuring full use of the mixer when
connected to a variety of input and output
equipment which may also have gain

controls. /
/
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Correction Note

‘Stereo Mixer’ Part 1, May 1971
The auxiliary input sensitivity given as
230 mV in Table 1 should be 30 mV. R,
in Fig. 8(a) should be 22082. R, and R,
in Fig. 10 should be 22k and 33k respec-
tively, and C, should be rated at 64V not
6.4V. In Figs. 7 and 8(a) and (b), the signal-
to-noise ratio is given without reference to
an input signal level. For Fig. 7 a 66dB
s/u ratio is obtained for 2008 source
resistance with respect to 45uV at 1kHz.
For Figs. 8(a) and (b), 63.5 dB s/u ratio
refers to a signal level of 100uVon 3040.
All measurements were made on a noise
bandwidth of about 20kHz.

*

June Meetings

8th. AES-—Discussion on “Audio assessments
and measurements” at 19.15 at Mechanical Eng.
Dept., Imperial College, Exhibition Rd., London
S.W.7.

10th. RTS—Lecture/demonstration on LT.A.
digital standards converter at 19.00 at the LT.A.,
70 Brompton Rd., London S.W.3.

30th. Brit. Acous. Soc.—"Acoustic atmospheric
propagation and applications” at 14.30 at University
College, London W.C.1.
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T.T.L. Monostable Cascade

by H. A. Cole*, M.IE.R.E.

The circuit uses t.t.. quad two-input gates to produce a cascade of monostables in a very
economic way. A trigger pulse causes a chain of any number of pulses to be produced.
Each pulse can have a different .duration as set by a single resistor and capacitor. The
cascade can be arranged so that it is self sustaining after the initial triggering. An auxiliary
output provides a pulse with a duration equal to the sum of the durations of all other pulses

in the cascade.

The principles of the circuit may be under-
stood by looking at Fig. 1. Application
of a'start pulse to the AND gate (&1) sends
a trigger pulse to the first monostable m.sl,
which produces a negative going pulse
for a period ¢,. At the end of this period,
the output waveform from m.s.1 returns to
its quiescent level and, in doing so, it provides
a trigger for m.s.2 and so on down the
chain until the last monostable (m.s.n)
is triggered. When this happens, the circuit
either returns to the quiescent state at the
end of the period ¢, or it is made to start
the sequence all over again; depending upon
the setting of the switch S.

With S, in the ‘single-shot’ mode, only
one cascade is produced for the application
of each start pulse. With .S, in the ‘repetitive’
mode, the circuit is automatically re-
triggered at the end of each cascade by
the pulse produced by the last monostable.

The second AND gate (&2) produces an

- output waveform 7, + f; 1 f; T in whichisa
negative going pulse with a duration equal
to the sum of all the other pulses in the
chain.

Circuit description

The circuit diagram, and the waveforms
are shown in Fig. 2. The monostables
are formed from 74-series NAND-gate
elements, connected in such a way that
any one gate (except the first) is shared by
two adjacent monostables. In this way,
only half the number of gates is required
compared with usual circuits of this type
in which two gates are required to form
each monostable.

The first monostable (m.s.1) is formed
from gates G, and G,, its operating period
(t,) being determined by the time-constant
of the coupling components C,, R,. The
second monostable (m.s.2) is formed from
gates G,, G,, and its operating period
(¢,) is determined by C;, R,. The remaining
monostables are connected in exactly the
same way. To a first approximation, the

*A.E.R.E., Harwell

operating period of each monostable is
given by 1.3 CR seconds, where C and R
are the coupling components expressed in
farads and ohms. To reduce the need
for large-value coupling capacitors it is
desirable to keep the value of R as large
as possible. However, the maximum value
which may be used for normal-power
t.tl. (SN7400) is of the order of 5000;
the corresponding value for low-power
t.ti (SN74L00) is 5k2. These values are
dictated by the maximum permissible
input voltage to a gate which will be
accepted as a logical ‘0’ level (approx.
0.8V max), and the corresponding
maximum input current requirements
(1.6mA for normal-power t.t.l. and 0.18mA
for low-power ttl). In the circuits
described here, low-power t.tl. is used
throughout and the value of R used is
4.7k 2 with a tolerance of + 5%.

In the quiescent state, the output levels
of gates G,, G ... Gy are held at alogical
‘1’ (about 4V) by the resistors R, R, . ..
R,; the capacitors C,, C; . . . Cy are there-
fore fully charged. The output level of
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G, is at a logical ‘0’ (X3 4V) since both inputs
are at a logical ‘i’; the capacitor C, is
therefore uncharged. '

When a ‘start’ pulse is applied to the
circuit, G, supplies a logical ‘0’ pulse to
G, and causes’ its output to change to a
logical ‘1’. This level is transferred to G,
via C,, R,, and causes its output to fall to
the ‘0’ level. This is fed back to G, to rein-
force the trigger pulse, which may now be
removed. The fall in level at G, output
also causes C, to discharge, the discharge
path being via the output and input im-
pedances of G, and G;, respectively. The
circuit remains in this unstable state as
C, charges towards the ‘}’ level produced
by G,; the charging path being via R,
and the output impedance of G.

When the voltage developed across R,
(due to the charging current of C,) falls
below about 2V (the minimum acceptable
‘1’ level for G, input), the output produced
by G, once more reverts to a ‘1’ level
and the first monostable returns to its
quiescent state; the waveform produced
by this monostable is shown as T, in
Fig. 2(b).

The return of G, output to the quiescent
‘1’ state causes a logical ‘1’ to appear
(by way of C,, R,) at G input, and hence
a ‘0’ to appear at its output. This output
is fed back to the input of G, to reinforce the
‘0’ level transition which occurs across’
R, during the operation of the first mono-
stable; it also causes the discharge of

t t2 t3 b tn
1r 1r 1r ST
StartU U B
—> &Y »m.s.1 ——»{m.s. 2 —»{m.s.3 ~={m.s.n |
Sy
Operating
mode
(‘ﬁt < -t
Single Repetitive
shot l_..l
tn
_ \
t1

— &2

L o T 12,83---th=ti+t2+t3---+tn

=

Fig. 1. Block diagram. With S, in the repetitive position the cascade is self sustaining.
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Fig. 2. (a) the practical circuit and (b) associated waveforms.
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&2

C, via the output and input impedances of
G, and G, respectively. The second
monostable remains in this unstable state
until the charging current of C, causes
insufficient voltage to be developed across
R, to maintain a logical ‘1’ at G input.
At this point, the second monostable
reverts to its quiescent state and the output
from G, returns to a logical ‘1’; the output
waveform produced by this monostable
is shown as 7, in Fig. 2(b).

Fig. 3. It may be necessary to connect
the sum output gate like this.

The remainder of the circuit continues
to operate in the same way as the second

monostable, each monostable being
triggered by its predecessor.

When the circuit is set to operate in the
single-shot mode, the cascade of waveform
generation ends with the completion of the
waveform produced by the last monostable.
It is then necessary to apply another ‘start’
pulse to the circuit to initiate another cas-
cade. When the circuit is set to the repetitive
mode of operation, the cascade is auto-
matically re-started by pulse 7.

Experimental results

It may be fou.d necessary to delay the
recovery of the waveforms at the inputs of
&2 in order to allow sufficient time for the
leading edges of successive input
waveforms to reach the logical ‘O’ state
required by the gate G,. This may be done
by means of the method of coupling shown
in Fig. 3. The maximum permissible value
of the resistor R;, for low-power t.t.l. is
about 2.5kQ. Values of 2.2k for R;

1
0

Underside view of SN74L00N

and 27pF for C; have been found quite’
satisfactory.

Start-pulse duration

The duration of the ‘start’ pulse required
to initiate the monostable cascade, is
determined largely by the value of the
timing capacitor (C,) used in the second
monostable. This is because of the slowing-
up effect which this capacitor has on the
regenerative feedback connection between
the two gates (G,, G,) which form the first
monostable. For values of C, less than
about 1000 pF, the ‘start’ pulse duration
need not exceed 50 ns. Above this value,
however, the required duration increases
almost linearly with C,, being about 10us
for a C, value of 1 uF.

To a first approximation, the necessary
‘start’ pulse duration is given by: 13C us
where C is the value of the capacitor C,,
in uF, and R is assumed to be 4.7k,

No attempt has been made to find out
the maximum ~ timing period, although
consistently reliable operation has been
observed with timing periods as high as
2.5 seconds.
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Integrated Circuit Stereo Pre-amplifier

Adding an active rumble filter

by L. Nelson-Jones

In the original design of this pre-amplifier’
the low-frequency response was flat to
below 20 Hz, the first limiting factor being
in practice the Lf. cut-off of the power
amplifier with which it was designed to
work?2. In use the unit has given excellent
service, with the exception of occasional
rumble. Some discs seem to have rumble
recorded on them.

The original pre-amplifier design aimed

o]
ol
10,
0068 * *
> 1-5k
0068
8
33k
2-2k
100k
330 01 0-033p

N

(a)

To second channel
modified as above

VOLUME

(b)

To second channel
modified as above

Fig. 1. Alternatives for incorporating

the filter network: (a) in gram’ input and
(b) in second stage where it is effective
on all inputs and reduces the 1/f noise
of the first stage. The 0.068uF capacitors
are 10% polyester and each should be
matched with its corresponding number
in the other channel. The 33kQ resistor
should be 5%, or better, 0.25W high
stability carbon film or metal oxide.

at simplicity and this was kept in mind
in trying to establish a suitable circuit
modification. The first obvious thought
was to reduce the size of the coupling
capacitors, but this was not pursued, since
the cut of 12dB per octave obtained in this
manner leads to a very gradual roll-off,
and thus a serious loss of bass if adequate
rumble attenuation is to be achieved. A
parallel-T notch filter was also considered,
but rejected on the grounds of complexity
and the tight matching of components
required. The solution eventually settled
upon was to use a Sallen & Key active
filter which results in the addition of only
two extra components. The filter can be
added in one of two places: (a) at the input
to the first stage, which has the advantage
of affecting only the pickup cartridge
input; or (b) between the output of the
volume control and the input to the second
stage, where it will also serve to attenuate
1/f noise, which comes aimost entirely
from the R.I.A.A. compensated first stage
and is the major noise component in the
amplifier. On balance the author prefers
the latter position.

Fig. 1 shows the way to connect the
filter in these two positions, together with
the extra components used. Fig. 2 shows
the effect of this filter on the response
curves of the pre-amplifier. The Sallen &
Key filter has the great merit of having
little effect on the circuit at frequencies
appreciably above the cut-off, so that it is
very easily incorporated into an existing
design. At frequencies above the cut-off,
the resistor between the centre point of the
two capacitors and the feedback point of
the amplifier is effectively ‘bootstrapped’
since, in accordance with normal feedback
theory, the feedback point closely follows
the input voltage waveform in level and
phase. Only near and below the cut-off does
the feedback point differ from the input in
amplitude and phase, and it is this shift
in the feedback point relative to the input
at the cut-off that gives the filter its very
sharp cut-off. The effective damping factor,
or Q, of the circuit can be adjusted by
changing the values of the time constants
of the filter. The values chosen give the
sharpest roll-off without appreciable lift
prior to this roll-off. If for instance the
33k resistor is reduced to say 27k then
there will be a slight lift at the cut-off point
relative to the higher frequencies, while a

LK
dB / N

-20 —>-= ~<
N
~-30 '\
A
. i A1 1131 1 1 1 1111 1 1411132
10 100 1
f(Hz)

Fig. 2. Overall R.I.A.A. equalization
with and without the rumble filter
(either circuit).

100k 15k
_| 4700p
2-2k
100k
TREBLE
Gain R12q R1za
0 12k (As originai circuit)
2 62k 6-2k
3 8-2k 3-9k

Fig. 3. Simple modifications for different
output stage gain.

value of say 39kQ will result in a more
gradual cut.

Note on gain modification to tone control
stage

Some users requiring to drive valve ampli-
fiers which need a larger swing have asked
if the gain and output rating can be raised
to make it possible to drive these ampli-
fiers. The load resistor of the tone control
stage may be modified very simply as
shown in Fig. 3 to give up to about 2V
rm.s. and a gain of up to 3.

Reférences

1. Nelson-Jones, L., ‘Integrated Circuit Stereo
Pre-amplifier’, Wireless World, July 1970.

2. Nelson-Jones, L., ‘Ultra-low Distortion Class-
A Amplifier, Wireless World, March 1970.




304

Personalities

Alan Commack, B.Sc., MIE.E,
has been appointed general
manager, Communications Divi-
sion, of Redifon Ltd. He joined the
company last November from
Racal-B.C.C. Ltd, where he had
been technical director since 1967.
Before joining Racal he was
technical director with B.C.C. Ltd,
where he was responsible for alt
engineering and production activi-
ties. Mr. Cormack, who is 44,
served in R.E.M.E. after graduat-
ing from Manchester University at
the early age of 19. Commissioned
as captain, he was put in charge of
basic electronic training at the
R.EM.E. Training Centre. Upon
leaving the Army, he joined
G.E.C., and was chief engineer,
Radio Communications Division,
when he left to join B.C.C. in
1965.

T. D. Towers, M.B.E,, M.L.EEE,,
M.LE.R.E., who is well known to
readers for his contributions on
semiconductors and i.cs (part 9 of
his current series will be in the next
issue) was recently appointed
marketing director of Newmarket
Transistors Ltd. He joined the
company in 1958 as a circuit
applications engineer. He had
previously served for 18 years in
the Colonial Audit Service and it
was not until joining Newmarket
that he took up electronics
professionally. An honours gradu-
ate of the universities of Glasgow
(M.A)), Cambridge (B.A.) and
London (B.Sc.) Mr. Towers has
successively been chief develop-
ment engineer and marketing
manager of Newmarket.

R. P. Henegan, Assoc. LE.R.E.,,
has been appointed managing
director of Gardners Transformers
Ltd in succession to C. J. Gardner
who becomes executive-chairman.
Mr. Henegan, who is 45, joined the
company as general manager in
1964 from Technograph and
Telegraph Ltd, with whom he was
a director and general manager.
His career includes nearly 10 years
with Gresham Transformers,
where he was commercial
manager. Mr Gardner started the
business with his brother, Harold,

"ing, Mr.

as a small wireless shop in 1928.
Four years later the manufacture
of transformers and other wound
components began. The appoint-
ment of Dennis E. Wheatley,
M.LE.E., as general sales manager
is also announced by Gardners.
Mr. Wheatley, 42, was sales
manager with Cannon Electric
(GB) Ltd, and before that
marketing manager in the
connectors and wiring divisions of
the Plessey Company.

LTH Electronics Ltd, of Luton,
have announced the appointment
of Ken Brown as joint managing
director, and N. W. A. Le Gros
(previously managing director)
becomes chairman and joint
managing director. Prior to joining

LTH,~“Mr. Brown was sales
director of Pye-Ether Ltd, of
Stevenage, manufacturers of

control instruments, formerly
known as Ether Controls. He was
also on the board of other Ether
Group companies.

The British Electrical and Allied
Manufacturers  Association has
announced the appointment of
S.L.H. Clarke, B.A., F.1E.R.E., as
chairman of the Industrial Control
and Electronics Board. Mr. Clarke
is a director of GEC-Elliott
Automation Ltd., GEC-Hliott Pro-
cess Automation Ltd., Marconi
Elliott Computer Systems Ltd.,
and GEC-Elliott Computer Soft-

- ware Ltd. He is also chairman of

the Instrumentation and Control
Groups of the LE.R.E. and vice-
president of the Institute of Measure-

ment and Control.
G. Ivor Thomas has been
appointed director, design and

development, of A.B. Electronic
Components Ltd, of Abercy .on,
Glamorgan. Mr. Thomas, who is
48, has been with the company for
17 years as chief development
engineer, and latterly as chief
product- engineer. The company
also announced the appointment of
Alan Sutton as sales director. An
honours graduate -of Bristol
University in electrical engineer-
Sutton was formerly

product planning manager of
Solartron Electronic Group Com-
puter Division at Farnborough. He
was also at one time project
manager, missile systems, at
B.A.C., Stevenage. The following
members of the executive staff
have also been appointed associate
directors: D. J. Evans, finance
director; H. R. Heaven, company
secretary; Lloyd C. Burton,
supplies director; and R. J. Gent,
production director.

P. David Glasspole, the former
sales .manager, has been appointed
sales director, and R. J. (Dick)
Virgoe, previously chief develop-
ment engineer, technical director of
Transducers (CEL) Ltd, of
Reading, Berks. Mr. Glasspole,
aged 37, joined the company
towards the end of 1968 as
marketing manager, before which
he was on the sales staff of Leeds
and Northrup where he was
concerned with all aspects of the
manufacturing and marketing of
their instruments. Prior to this he
spent three years in R.EM.E,
having previously been for eight
years with the British Aircraft
Corporation, Mr. Virgoe, who is
33, joined Transducers (CEL) in
1963 as a development engineer.
He was previously a project leader
in the Transducer Division of
Ether Langham Thompson, where
he was responsible for developing
bonded foil-strain-gauge and
semiconductor load cells and
pressure transducers, strain and
piezo-electric accelerometers,
variable-reluctance pressure trans-
ducers and related products.

Portescap (UK) Ltd, the newly- -

formed subsidiary of Portescap,
Swiss manufacturers of d.c.
micromotors, has announced the
appointment of G. Roger
Swainston, B.Sc., as managing
director. Prior to joining Portes-
cap, he was marketing director of
IDM Electronics and hefore that
was sales manager (control and
instrumentation division) for Ulétra
Electronics. He graduated in
physics from London University,
was commissioned in R.E.M.E.
and was an instructor in
servomechanisms and control
equipment at the Army School of

- Electronics.

Bob Wise has been promoted to
sales manager of the Commercial
Products Division of Ultra
Electronics Ltd. Previously
regional sales manager, he will
now be responsible for the United
Kingdom sales and service
operations of the division’s
products, with particular emphasis
on the Lion radiotelephone range.
Previously with Multitone, Mr.
Wise has been with UEL for
nearly four years. John Wood has
joined the company as product
manager and will be responsible
for product planning and overseas
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operations for the Lion range. For
the past 18 years he has been with
Pye Telecommunications Ltd,
where he was manager, spares
division. Lance Horne, southern
area sales manager has been
appointed field sales co-ordinator.
Mr. Horne has been with UEL for
three years, having previously been
with Storno Ltd. Jack Moseley has
joined UEL as service manager,

Commercial Products Division,
after 16 years with Pye
Telecommunications Ltd, where

he was a regional service manager.
Mr. Moseley is now responsible for
all home and overseas service of
the Lion radiotelephone range.

M. A. Stuart, B.Sc., M.I.LE.E., was
recently appointed managing
director of the Belclere Company,
F. B. Day, the retiring managing
director, continues as chairman of
the Board. Mr. Stuart, who joined
the company as director and
general manager last November,
was previously general manager of
the Electro-component Division of
English Numbering Machines Ltd,
a division of the Rank
Organisation.

L. E. Q. Walker, who has edited
the Marconi Review for over 30
years, has retired from the
Marconi Company. He joined the
company after graduating at the
Imperial College of Science &
Technology in 1926. He was at
one time the company’s deputy
chief engineer (works) but has been
at the Great Baddow Research
Laboratories since 1958 where, at
the time of his retirement, he was
special process consultant.

A. E. Bowyer-Lowe, who has been
in the radio and electronics
industry since 1922, has retired.
After working as an apprentice in
the family business making
components and receivers,  he
joined Pye Radio in 1930 and was
at one time manager of the group’s
Test Emgineering Department.
Latterly he has been senior
electronics engineer in Ling
Dynamic Systems, previously
known as Pye-Ling Ltd.

OBITUARY

Brigadier Sir Lionel Harris,
K.B.E., M.Sc., FLEE., engineer-
in-chief of the Post Office from
1954 to 1960, died on 18th March
aged 73. He joined the Post Office
research branch at Dollis Hill in
1922 having previously spent four
years with signals in the Australian
Imperial Forces. During the
1939-45 war he successively
commanded "G.H.Q. Signals; was
Chief Signal Officer, Lines of
Communication; and for two years
chief of General Eisenhower’s
Telecommunications Section.
From 1949 until his appointment
in 1954 as engineer-in-chief he was
controller of research.
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World of Amateur Radio

The Swedish way

For several years amateurs have been
convinced that some television chassis are
significantly more prone to suffer
interference from nearby radio trans-
mitters than others. But few serious
attempts to make objective assessments of
receiver immunity characteristics over a
full range of models have ever been
reported. However the current issue of
Radio Communication (May) describes
how the Swedish amateur society S.S.A.,
in conjunction Wwith the Swedish govern-
ment institute S.I.LF.U., recently tested 16
different colour TV receivers on sale in
Sweden (no British models). These were
operated on moderately weak TV signals
using an aerial only 2 metres away from a
14 MHz dipole. The sets were tuned to
C.C.LR. channel 4 (not in direct harmonic
relationship with the transmitter powering
the, dipole). The power of the transmitter
could then be increased from zero to a
maximum of 100 W output.

Three of the TV receivers (Blaupunkt,
Radionette and Telefunken) showed no
noticeable interference on sound or vision
even when the transmitter was -at
maximum power. Yet several models
showed interference effects when the
transmitter output was only 0.5 W;
still others were affected by 2, 2.5, 4.4,
8.3, 12.5 and 14.5 W. Generally,
it required significantly more trans-
mitter output to interfere with sound
compared with vision (but one chassis was
affected on sound by 8.3 W, yet coped
with up to 72 W on vision). This
cross-section of Continental chassis thus
showed differences in immunity to high r.f.
fields amounting to over 17 dB.

It would be extremely interesting if
similar tests could be carried out on
British TV chassis—many of us would be
extremely surprised if these did not show
a very wide spread of results. Yet it
is extremely difficult to convince viewers
that an amateur may cause TVI through
no fault of his own but as a direct result of
receiver design practices. The general
adoption of bipolar transistors in TV
front-ends has made the performance in
the presence of local transmitters a very
real problem.

Could not the R.S.G.B., B.REM.A.,
Minpostel, B.B.C. and 1.T.A. co-operate in
carrying out similar tests—and publishing

the results? In 1969, the B.B.C. Research
Department published a report on a few
sample v.h.f./f.m. radio receivers which
emphasized the wide differences in
performance near to unwanted local
transmitters and have since demonstrated
this to official organizations. But the
public is left without guidance.

Upsurge in American

activity?

After several ‘stand still’ years, A.R.R.L.
has recently reported a marked upsurge of
interest by newcomers in amateur radio:
membership is up by 1600; there has been
increased sales of ‘beginner publications’;
a record number of visitors to . the
League’s headquarters; an increase of
50% in the number of ‘advanced class’
licences. About half the newcomers are
aged 20 or younger.

Fifty-eight stations have now gained the
‘five-band DXCC’ award, with J. Bazley,
G3HCT (No 35), and Dr E. J. Allaway,
G3FKM (No 42), as British representa-
tives—but Europe’s strongest entry is
seven West German amateurs.

Body-blow to 70 cm TV?

Only a decade ago, British amateurs,
including the amateur TV enthusiasts, had
the use of a full 40-MHz-wide band
between 420 and 460 MHz. Today they are
restricted to a split 22 MHz. Soon, as
became explicit at’ the recent R.S.G.B.
v.h.f. convention, Minpostel propose to
reduce the allocation to 8 MHz (432 to
440 MHz). Thus, in a few years, the band
will have become a mere one-fifth of its
former size. This outcome to the constant
pressure exerted in recent years by the
business mobile radio interests is not
unexpected—and few responsible
amateurs would deny that two-way radio
has strong claims to more frequencies. But
it represents, unless some special
provisions are made, a body blow at
amateur TV transmission. If the band is
rigorously enforced, it wil in future
become impossible to transmit 625-line
d.s.b. signals. And even if v.s.b. can be
achieved by amateurs, a single amateur
TV signal would occupy virtually the
entire band, rendering it unusable for
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organized communication based on zonal
band planning.

Unfortunately, this is only the latest
example of the unfavourable restrictions
imposed on amateurs in Region | when
compared with the other regions. Consider
h.f., North Americans (Region 2) have
3.5-4 MHz (British only 3.5-3.8) and 7 to
7.3 MHz (British 7-7.1); or, on v.h.f,, the
substantial American allocations at 50 and
220 MHz, and their 144 MHz band twice
the size of that in Region 1. Comparisons
are odious—in this case they are also
extremely depressing. Why are British and
European amateurs so less deserving of
frequencies than those in the States and
Canada and South America?

It is much to be hoped that some
provision can be made for amateur TV in
the 430 MHz region. The numbers of
TV amateurs may be small, but they
should surely be encouraged.

In Brief

Will Badman, G2ZG, of Bath, one of
Britain’s oldest active amateurs, has died
at the age of 91. In 1922 he put out
several local broadcast programmes on
160 and 1000 metres—but even as a
youth he had charged the batteries used
by Marconi during his historic Bristol
Channel experiments in 1897
‘Trans-equatorial tests’ on 1.8 MHz are
being organized this year by Rolf Rasp,
daily during June from 00.00 to 00.30
g.m.t. European stations should transmit
between 1825-1830 kHz and stations in
the southern hemisphere will use 1.8-1.81
MHz. Europeans are allotted the first five
and then alternate five-minute periods.
Last year, during similar tests, a number
of ‘firsts were made by European
amateurs with Brazil—this year PYIMGF
and PY2BJH have increased their power
to 1 kW ....June R.S.G.B. events include
National Field Day (June 5-6), a
microwave contest (June 20) for bands
from 1GHz up; 70 MHz portable contest
(June 27) . . . . The Midland V.H.F.
Assembly and Dinner is on June 19 at
Oldbury and application forms for tickets
are available from Graham Badger,
G30HC, 50 Essex Road, Four Oaks,
Sutton Coldfield . . . . Pembroke ‘Bucket
and Spade’ party at Saundersfoot on June
13 (J. Hogg, GW8DMD, 2 Pembroke
Road, Pembroke Dock) . ... Anglian Mo-
bile Rally at the Suffolk Show Ground on
June 27 (D. W. Thomas, G3ZLN, 9 Bur-
lington Road, Ipswich) .. .. Longleat Park '
Mobile Rally on June 27, organized by
Bristol R.S8.G.B. Group (details G3PQE,
G8AGT or G3ULD) . ...9HIBL in Malta
has successfully received 50 MHz TV
pictures from Rhodesia by means of
transequatorial-mode propagation . . . .
German and Austrian amateurs have been
heard on 145.41 MHz in the UK. while
they were using a balloon-borne translator
. . An Oscar Australis prototype
translator carried in a balloon resulted in a
500-mile 144 /420 MHz contact in
Australia recently.

PATHAWKER,G3VA
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Oscilloscope amplifier

An oscilloscope Y-amplifier plug-in module,
type EMS505, is announced by S.E. Lab-
oratories for the 102 series a.c./d.c. main
frames. The module is a high-gain differ-
ential amplifier, plus an additional high-
bandwidth channel, with input sensitivity
extending from 50uV/ecm to 20uV/cm;
bandwidth in all positions is greater than
0.5MHz. The EMS05 display-noise is
less than 3uV/cm measured tangentially.
Since noise is related to bandwidth, the
display noise can be reduced with a 3dB
point filter switch at 50kHz, SkHz, 500Hz,
or 50Hz. Drift has been reduced to
50uV/°C, but d.c. off-set can be applied.
The range covered by this front panel
control is +150mV c.m.r. at 1kHz, 94dB
at 100kHz. The front panel provides an
output to drive a u.v. galvanometer re-
corder. An additional Y amplifier channel
provides a bandwidth d.c. to 150MHz
at 10mV/cm, and 1mV at 6MHz. Price
of the module is under £150. S.E. Lab-
oratories (Engineering) Ltd, North Feltham
Trading Estate, Feltham, Middx.

WW330 for further details

Wide bandwidth oscilloscope

New Philips oscilloscope type PM3370
has a plug-in amplifier with a sensitivity
of ImV/cm extending up to 150MHz.
Previous instruments with bandwidths
of this order had a sensitivity of 5 or

Néw Products

10mV/cm. Noise is kept to a low level
by using two amplifiers in parallel for
high and low frequencies, giving open-
circuit noise of 200uV and short-circuit
noise of 100uV. There are five vertical-
channel plug-in units, two new—one is the
PM3372, a dual-trace 150-MHz, ImV/cm
amplifier and the other is the PM3379, a
10MHz to 6.5GHz spectrum analyser.
The other three are 50-MHz units origin-
ally made for model PM3330 oscilloscope.
A 70-ns signal delay is incorporated in the
Y-signal path to allow examination of
leading edges of pulses. Timebase includes
a ‘display’ switch associated with the
main and delayed timebase, so that both
the original trace and the intensified portion
can be viewed at the same time. Sweep
times cover the range 50ns/cm to ls/cm
and a X10 magnifier extends time to

Sns/cm. The cur.t., with distributed de-

flection plates, has a display area of 6 X
10cm. Pye Unicam Ltd, York Street,
Cambridge.

WW303 for further details

Wattmeter

The Wattavi wattmeter, available from
Hartmann and Braun (UK), has a sensi-
tive iron-cored electrodynamic movement.
It has three separate field coils arranged
in adjacent compartments and constructed
for rated currents of 1, 5 and 25A. There
are five connecting terminals on the front
of the case—two for the current path and
three for the voltage path. Below the scale
are three switches, by means of which
three current and three voltage ranges
(1, 5, 25A and 100, 200 and 500V) can be
selected. The circuit used is that of a
three-phase three-wire system, i.e. there is
a single-phase movement with an artificial
star point created by three star-connected
resistances. A current selector permits
measurements to be made with single
phase a.c. on all the ranges. A wide variety
of applications is possible. For instance
current transformers with a secondary
current of 1A or 5A can be inserted in the
1A and S5A ranges. Similarly the 100V
range of the voltage path facilitates the use
of voltage transformers, the secondary
voltages of which are 100V or 110V. Two
scales marked in 50 divisions are provided,
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one numbered 0-100 the other 0-250, from
which the results can be calculated by use
of a few simple constants, of which a table
is included on the front of the instrument.
Hartmann & Braun (UK) Ltd, 967
Harrow Road, Wembley, Middx.

WW319 for further details

Solid-state inductor

A solid-state inductor weighing less than
3g and housed in a 14-pin dual-in-line
package, is available from Cambion Elec-
tronic Products. The inductance can be
externally varied from 1H to greater than

Pttt W K
100H. Usable below 100kHz, Q values
in the order of 15 are obtainable at 1Hz
and below. Cambion Electronic Products
Ltd, Sales Department B-02, Cambion
Works, Castleton, Nr. Sheffield S30 2WR.
WW325 for further details

Instrument for comparing

micro circuits

A new version of the Vision Engineering
Comparascope extends its application
to the comparison of integrated-circuit
photo-masks and thick- and thin-film
circuits against a master sample. Pairs
of objectives for magnification of 10, 25,
50 and 100 are fitted so that any two

WW250 for further details
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TEKTRONIX 7000 series moves into the lower cost market with 50MHz bandwidth

oscilloscope and: 5mV dual-trace amplifier and sweep delay.............c.cvvvivun.. £1024
5mV dual-trace amplifier and single time base........................ £879
5mV single-trace amplifier and single time base..................... £772

LOOK AT THESE FEATURES!

p Large 64 in. CRT — with 15kV P Time base sweep rate to 5ns/div.
brightness. P Complete compatibility with 7000
P 3 plug-in compartments giving series mainframes and plug-in units.

capability up to 4 traces.
P Choice from 20 plug-in units

P 5! in. Rackmount also available.

including single trace, dual trace, PRICES DELIVERED IN UK
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current measuring and sampling. 7A15  Single trace amplifier............ £119
P Sensitivities from 10uV/div. at 1MHz, (£13-60 duty)

TmV/div. at 55MHz, to 5mV/div. at 7A18 Dual trace amplifier............... £226

60MHz. 7B50  Single time base.................. £210
B> Accuracy, amplitude and time, is 2 %. 7B53N Sweep delay time base......... £355

Ask for a demonstration by your Tektronix field engineer

Call Harpenden 61251 or Northern Region Office 061-224 0446
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magnifications can be used. Images from
the specimen circuit and its master are
combined through polarizers in the micro-
scope head and then passed through a
rotating analyser. When viewed through
the binocular eyepiece the master and
sample are repetitively superimposed with
an approximately constant light intensity,
and any points of discrepancy between
the two show as a periodic change. A
micrometer eyepiece allows measurements
to be made down to 2.5um. Inspection
tables are motorized with automatic cen-
tralizing. Price is about £5,000. Vision
Engineering Ltd, Send Road, Woking,
Surrey.

WW308 for further details

Switching transistors

High voltage n-p-n silicon planar switch-
ing transistors, types 2N3724, 2N3725,
2N4013, and 2N4014, are now available
from Sprague Electric Co. (U.S.A.). Types
2N3724 and 2N4013 feature a 30-volt
BV g, 2 50-volt BV pp, and a current
gain of 30 at a collector current of 1 amp.
BVcgo and BVegp for 2N3725 and
2N4014 are 80V and 50V respectively,
with a minimum current gain of 25 for a
collector current of 1 amp. The devices
have a gain-bandwidth product greater
than 300MHz and turn-on and turn-off
times of 35ns and 60ns respectively at a
collector current of 0.5 amp. Types 2N3724
and 2N3725 are available in a TO-5 pack-
age and types 2N4013 and 2N1014 in a
TO-18 case. Available in the U.K. from
Sprague distributors—Quarndon  Elec-
tronics Ltd, W.E.L. Components Ltd,
and S.D.S. (Portsmouth) Ltd. Sprague
Electric Co. North Adams, Mass. 01247,
US.A. '

. WW328 for further details

V.H.F. transceivers

The v.h.f. airmobile band ground-to-air
transceivers, models 25/SS and 25A/SS
from Park Air Electronics
powered from internal batteries, from an
external a.c. supply or from an external

may be .

d.c. supply. An output power of 2.5W
85% modulated a.m. is sufficient for
ranges of up to 45 miles to aircraft at
2000ft or above, using the built-in tele-
scopic aerial. Up to 24 channels are avail-
able on the 25A/SS (four on the 25/SS,
which may lie anywhere in the band
118/126MHz). A full range of access-
ories is available as optional extras. The
complete equipment including batteries
and internal charger and a.c. supply
weighs only 4.6g and measures 36 X 12
X 19c¢m. Prices: £295 for 25/SS and £320
for 25A/SS (U.K.). Park Air Electronics,
Red Lion Square, Stamford, Lincs.
WW320 for further details

200pF to 33nF variable

capacitor

A variable capacitor with a 1:165 range
of capacitance has been developed re-
cently bv J. Briechle in Germany. It is
made with a minimum capacitance of
200pF and maximum value is 33nF. This
wide range is achieved by winding metal
foil onto a reel fed by two adjacent reels.

self-time

constant 600s at 20nF
tan o 9.5 x 10°% at 800Hz
insulation 3 X 10'°C¢ at 20nF
temp. coefficient 1073/deg C

The main application is in the construction
of variable-frequency RC filters. J. Briechle,
7731 Kappel uber Villingen, Schwarzwald,
Federal Republic of Germany.

WW307 for further details

Counter timer

A four-decade counter timer, type 72C-1,
from Orbit Controls provides facilities
for frequency measurement, interval timing,
and counting. The timebase is derived
from the 50Hz mains supply and its
accuracy is therefore dependent on the
supply frequency, which is normally within
+0.1%. Two ranges of frequency meas-
urement are provided, having gate times
of 0.1s and 1s respectively. The measure-
ment capacity therefore is 100kHz. The
display time is arranged to be 1s on both
frequency ranges. Three timing ranges
are provided, with timing increments of
0.01, 0.1 and 1s respectively. Start and
stop is by means of a front panel switch,
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or by the opening and closing of remote
contacts, for which terminals are provided
on the rear panel. Facilities for 2-line
operation are also provided on the rear
panel. The instrument provides a single
counting range to 9999. The same start/
stop switch or. parallel rear panel contacts
are used as in the single-line timing mode.
On both single-line timing and counting,
successive counts can either accumulate
on the display, or restart from zero. A
reset button on the front panel, again
paralleled with contacts on the rear panel
for remote operation, is provided to enable
each successive count to restart from zero.
On two-line timing, successive counts
always start from zero. While the instru-
ment has a maximum frequency indication
of 100kHz, its counting capability is in
excess of 1MHz, offering pulse discrim-
ination better than lus. Input is via a b.n.c.
connector on the front panel, or a parallel
pair of terminals on the rear panel. Input
sensitivity. is 100mV and a continuously
variable input attenuator is provided. Also
appearing on rear panel terminalsisa +5V
d.c. supply for energizing external trans-
ducers. Price £95 in U.K. Orbit Controls
Ltd, Alstone Lane Industrial Estate,
Cheltenham, Glos. GL51 8JQ.

WW327 for further details

Fast thyristor

The D1162 thyristor from Westinghouse
Brake English Electric Semiconductors
is a 55A Iy rms. (35A Iy av.) device
capable of turning offin 8 to 10us at 100°C.
Shorter turn-off time can be achieved if
the current is reduced. The D1162 TBI1
(100V) costs £9.41 and the TB6 (600V)
costs £29.41. Intermediate voltage ver-
sions are available. Westinghouse Brake
English Electric Semiconductors Ltd,
Avon House, Upper Cocklebury, Chip-
penham, Wilts.

WW329 for further details

Transmitter-receiver for

amateurs

An improved version of the SR-400
Cyclone 2 transmitter-receiver has been
introduced by Hallicrafters Co., of Illinois.
Designated SR-400A and called Cyclone
3 it has increased power for single-sideband
operation—550 watts peak envelope. Fea-
tures of the new set include a buiit-in
crystal calibrator, calibrated fine receiver
tuning, circuit obviating need for matched
power amplifier valve, six-pole crystal if.
filter, and audio notch filter. Optional
extras include an air blower for the output
valves, and an 11 to 16-volt power supply
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for mobile and field operation. Price is
$995 in the U.S. Hallicrafters Co, 600
Hicks Road, Rolling Meadows, Illinois
60008.

WW302 for further details

Precision potentiometers

The Bourns ‘B-line’ range of single-turn
wirewound precision potentiometers for
servo or bush mounting is available in
7in, 1&in or 2in diameters. The thin pro-
file (0.6in housing length) is claimed to
fit wherever another potentiometer has
been used and facilitates smaller packaging
sizes and modifications.

Standard specification:

resistance tolerance +3%

linearity for }in and 1iin +0.5%

linearity for 2in +0.3%
track angle 350° +2°
absolute minimum setting 12 or 0.1% total
resistance
power rating at 70°C 4n, 1.0W
1iin, 1.5W
2in, 4.0W
insulation resistance 1,000MQ

temperature range —65to +150°C
maximum no. of gangs 10

L A

Additional gangs are easily fitted; these
add only 0.2in to the housing length.
Bourns (Trimpot) Ltd, Hodford House,
17-27 High Street, Hounslow, Middx.
WW324 for further details

F.M. tuner

An fm. tuner for sound distribution
systems is made by Millbank Electronics.
Tuning is by one pre-set multi-turn potent-
iometer. For other applications a push-
button station selector is available. The

normal tuning range is 80-110MHz with
absolute limits of 65 and 130MHz. Dual-
gate f.e.ts are used at v.h.f., together with
i.c. voltage regulators, twoi.cs in the 10.7-
MHz if. amplifier and a ceramic filter
unit, and a ‘quadrature’ demodulator—a
line-up quickly becoming standard. In
addition, a two-stage audio amplifier
gives low output impedance at up to 3.5V
for + 75kHz deviation. Sensitivity is 54V
for 30dB signal-to-noise ratio. T.H.D. is
0.2% at 1kHz and 2 V output. Millbank
Electronics, The Square, Forest Row,
Sussex.

WW312 for further details

High-power audio amplifier
Crown (U.S.A.) amplifier type D150 with
a continuous output of 140 watts per
channel into four ohms is sold by Carston
Electronics Ltd in the U.K. The amplifier
gives 90W r.m.s. into an 80 load.

noise 100dB below 75 watts
damping factor 200
intermodulation 0.1%, 10mW to max.

power
power response SHz-20kHz, 75 watts
+ 1dB
price £200

Carston Electronics Ltd, 71 Oakley Road,
Chinnor, Oxfordshire.
WW306 for further details

I.Cs for f.m. stereo receivers

Standard stereo processing circuits, includ-
ing a 19kHz amplifier, frequency doubler,
stereo indicator lamp, and stereo de-
modulator, are contained in each of four
new integrated circuits for f.m. stereo
receivers now in production at the
Semiconductor Division of the Sprague
Electric Co. The four new devices are
types ULN-2120A, ULN-2121A, ULN-
2122A, and ULN-2128A. In addition,
type ULN-2121A is provided with an
emitter follower output. Both the ULN-
2120A and ULN-2122A have provision
for audio muting and stereo/mono switch-
ing. The type ULN-2122A also provides
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for adjustable stereo channel separation.
The ULN-2120A, ULN-2122A, and
ULN-2128A may be used as direct elec-
trical pin-for-pin replacements for
Motorola types MC 1304, MC1305, and
MC1307, respectively. All four circuits
are housed in 14-lead dual-in-line moulded
plastic packages and are specified to
operate over the ambient temperature
range of —30 to +85°C. Stockists are
Quarndon Electronics, WEL Components,
and SDS (Portsmouth). Sprague Electric
Company, North Adams, Mass. 01247,
U.S.A.

WW318 for further details

Professional tape recorder

Leevers-Rich Equipment have replaced
their E5 machine with a new -inch con-
sole recorder, model E200. The machine
is available in full-track, twin-track and
half-track versions. All the principal sub-
assemblies are readily interchangeable,
even down to spool pot assemblies and
deck-control switch banks. The standard
model offers speeds of 38 and 19cm/sec
(15 and 7% i.p.s.). Other speed ranges are
readily obtained by interchanging plug-in
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units. The equipment is housed in a console
which occupies only four square feet of
floor area. Tape speed and direction are
continuously variable, and there is provi-
sion for ‘inching’ whilst maintaining tape
contact with the replay head. Leevers-Rich
Equipment Ltd, 319 Trinity Road,
Wandsworth, London S.W.18.

WW313 for further details

Silicone adhesive sealant
‘Silcoset’ 153 silicone adhesive from I.C 1.
cures in air, with little shrinkage, to give a

siicone’ rubber that is flexible from -

—60°C to +225°C. It has good electrical
insulation properties, resists corona and
ozone and bonds to unprimed surfaces. It
resists ageing and weathering, as well as
oxidation, and stands up to many oils,
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chemicals and solvents. Easily applied, it
gives protection against dust, moisture,
vibration and shock. Silcoset’ 153 is
supplied in a 75cc tube; i-litre cartridge;
5litre drum and 20-itre drum. LC.L
Nobel Division, Nobel House, Stevenston,
Ayrshire.

WW315 for further details

Helical potentiometer

A high resolution wirewound helical
potentiometer, HEL.09, is available from
Reliance Controls in 3, 5 or 10 turn
versions. Resistance ranges are 10 turn—
250 to 150k%; 5 turn—250Q to 100k,
3 turn—25% to 50k{2. Higher values are
available. Body diameter is 22.4mm and
length 24mm. It is available in sealed or
unsealed versions. Performance data:

a

)
4

+0.1% or £0.2%
power rating 2W at 70°C (0 at 125°C)
temperature range —55°C to +125°C
noise 10002 e.n.r. Max.
spindle diameter 6mm or 4in

linearity

Spindle lengths from 16 to 35mm are
available. Mounting is metric bush or
imperial bush. The case is diallyl
pthalate and the former enamel-coated
copper. The nominal weight is 28g (10z).
Sales Department, Reliance Controls
Ltd, Drakes Way, Swindon, Wilts.
WW316 for further details

High-output op-amp

The Ancom 15A-11 op-amp is unusual
in providing an output of +100mA at
+10V. Overdrive recovery time is 2us.
Input current offset is +10mA and input
voltage offset 8uV/°C The common-mode
rejection ratio is 10,000. The amplifier
measures 32 X 32 X 16mm. Price £10
(1-9), £8.50 (10-24). Ancom Ltd, Devon-
shire Street, Cheltenham GL50 3LT.
WW326 for further details

Oscilloscope calibrator

An up-dated version of model 156 oscillo-
scope calibrator is announced by G. & E.
Bradley. The new calibrator—type 192—
provides a 1-ms edge at variable repetition
frequencies (s to lus) for testing Y-ampli-
fier response. For Y-amplifier calibration,
a 1-MHz square-wave train, together with
direct voltage levels accurate to +0.25%,
cover the range 30uV to 200V. A time mark
generator giving one pulse every five
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seconds to every 10ms allowing timebase
calibration. G. & E. Bradley Ltd, Electral
House, Neasden Lane, London N.W.10.
WW305 for further details

Audio transistors

Four new audio transistors are announced
by Mullard. Designed for ‘driver’ stages in
amplifiers, they are plastic types with
TO-92 cases. Types BC327 and BC328
are p-n-p devices and BC337 and BC338
are n-p-n. They have a dissipation of
500mW at 25°C ambient with an hpg
range of 100 to 600. Maximum Vcgo
is 45V for BC327 and BC337 and 25V for
BC328 and BC338. Iy is 800mA.
Mullard Ltd, Torrington Place, London
Ww.C.1.

WW3l11 for further details

Ten-watt p.a. amplifier

A low-cost 10W amplifier made by Tru-
sound for public address, gives a regu-
lated 100-volt output from two low-
impedance microphone inputs (100uV)
and a high-impedance input (500mV).
Amplitude response is 100Hz to 12kHz
+ 3dB. Price £32. Trusound Manufacturing
Ltd, Crittall Road, Witham, Essex.
WW310 for further details

Large digital display

A recent addition to the range of apparatus
by Unilab Science Teaching Equipment,
for use in schools and colleges, is a t.t.l.-
compatible digital readout unit with din-
high characters. The readout can be used
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up to 10MHz. Two or more digital read-
outs may be linked together. Input modules
available include a 1, 10 and 100kHz clock
oscillator, single and dual gates and output
for a frequency meter. There is also a X 10,
x 100 and X 1,000 multiplier. Unilab
Science Teaching Equipment, Clarendon
Road, Blackburn, Lancs.

WW322 for further details

Slider potentiometers

A range of carbon-track slider potentio-
meters is available from A.B. Electronic
Components. The resistance range for
linear tracks is 100Q to 10MQ and for
log tracks k() to 10MQ. The power
rating at 40°C ambient temperature is

R

0.4W for linear controls and 0.2W for
log. The body material is glass-filled nylon.
Slider travel is 58mm. For quantities 1-9
single units cost £1.60 and dual units
£2.40 each, and for quantities of 100-249
the cost falls to 40p and 60p respectively.
The minimum invoice charge is £3. A.B.
Electronic Components Ltd, Abercynon,
Glam.

WW317 for further details

Marine s.s.b. radiotelephone

Covering 2 to 24MHz, a single-sideband
radiotelephone made by RF Communi-
cations Inc., of Rochester, N.Y., has six
variants for on-board and coastal station
use. The models, type RF-201M, differ
in the number of channels (between 6 and
60) and in the simplex/duplex facility.
Modes available are upper sideband sup-
pressed carrier, upper sideband reduced
carrier and double sideband. Rated power
output is 150 watts (peak envelope) but
this can be increased to 1kW with an
optional linear amplifier. In common with




other radiotelephones of this type tran-
sistors are used in all but the power ampli-
fier circuits. Receiver sensitivity is 0.54V
for 10dB signal-to-noise ratio. Available
for 12, 24 or 32-volt direct supplies, or
115 and 230-volt alternating supplies,
from RF Communications Inc, 1680
University Avenue, Rochester,N.Y. 14610.
WW301 for further details

LoW—power heatsinks

A range of lightweight clip-on coolers,
designated the NF200 series, is available
from Jermyn for TO-5, TO-8 and TO-18
size transistors and i.cs. Each size is
available with a choice of fin height and
overall diameter and the unique fin design
assures excellent natural air convection
in both horizontal and vertical positions.
Prices start at £0.13 (1-99 off) for the
smallest (TO-18) size. Jermyn Industries,
Manufacturing Division, Vestry Estate,
Sevenoaks, Kent.

WW331 for further details

P.A. acoustic ‘equalizer’

A filter module designed to avoid howl
or acoustic feedback in p.a. systems is
made by Astronic Ltd. The module is
available with up to eight plug-in LC filters
for frequencies between 160Hz and SkHz
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and with a control range Of +12dB. The
filters can be used for either cut or lift in
response depending on which way each
filter ‘card’ is plugged in. The module is
also useful in music reproduction systems
where acoustic properties of the environ-
ment alter tonal balance. Astronic Ltd,
Dalston Gardens, Stanmore, Middx HA7
1BL.

WW309 for further details

Signal generator synthesizer

An accurate wide-range oscillator, made by
Green ECE Ltd, allows frequency selection
by five decade switches giving a resolution
between 1 in 10* and 1 in 10°. Frequency

Ea n

of the output extends from 1Hz to IOMHZ
with an harmonic distortion of less than
1% for the range 10Hz to 100kHz. Square-
wave output is available with a rise time of
less than 20ns. Outputs are also available at

.
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the fixed frequencies of 10, 50, 100, and
500Hz and 1, 5 and 10kHz. Lock-on time
is three seconds. Green ECE Ltd, 5 Thorold
Road, London N22 4YE; marketed by
Echometrix Ltd, 113 The Broadway,
Leigh-on-Sea, Essex.

WW332 for further details

Logic pulse generator

A small mains-operated logic pulse gen-
erator has been produced by C. & N.
(Electrical). It is designed for testing and
checking integrated circuit systems and
its outputs—fully compatible with d.t.l/
t.tl. levels—include simultaneous positive
and negative pulses and delayed pulses.
Performance characteristics are:

pulse repetition frequency 1Hz to 10kHz

pulse duration lus to 500us
delayed pulse duration 150ns
rise/fall time 20ns

output typically 4V

into 20002

& Saninac PRV _
e e s skl PN R 1
The unit comes in a die-cast alloy case
and costs £30. C. & N. (Electrical) Ltd,
The Green, Mumby Road, Gosport, Hants.

WW321 for further details

High-power static switch

The Transipack high-power static switch
from Industrial Instruments is claimed to
be capable of switching the output of a
static inverter over to the mains supply
without any interruption of power flow
—the waveform of the inverter being
locked to that of the mains. Thus the
failure of the inverter supplying smooth
a.c. to a computer system need not cause
immediate shut  down.  Industrial
Instruments Ltd, Stanley Road, Bromley
BR2 9JF, Kent.

WW314 for further details

Flash tube

A spiral zenon-filled flash tube, type
XL630, from E.E.V. is intended for use in
stroboscopic applications. It is capable of
producing up to 300 flashes per second.
Four or five of these tubes running at a
mean level of 40W each, will provide the
equivalent to several kilowatts of tungsten
lighting. Anode voltage is 1400V max.
and 800V min. Required trigger energy
4mW. Ignition voltage (minimum) 6kV.
Overall height is 110mm. English Electric
Valve Co. Ltd, Chelmsford, Essex.
WW2323 for further details
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- .dullard semiconductors

_ud, 37/39 Loverock Road,
3  aas been produced ... WW401

.oup, 126 Hamilton Road, London

. wently appointed distributors for the

.otk company Sensitron Semiconductors, have

+ data sheets on Sensitron power transistors

/ ..................................... WWwW402

We have received the following literature from LST

Electronic Components Ltd, 7 Coptfold Rd, Brent-
wood, Essex.

Retail semiconductor catalogue ... ... postage 5p

RCA, HM91 Hobby circuits manual; includes

equivalents chart for the transistors mentioned

which are not available in the U.K. price £1.55

A publication from AEG-Telefunken, D71 Heil-

bronn, Postfach 1042, West Germany, lists new

semiconductor devices manufactured by them
...................................... WwW403

Amendment sheet No. 10 is available for the
technical handbook ‘Semiconductors’ published by
Ferranti Ltd, Gem Mill, Chadderton, Oldham,
LANCS. vvvvevearonecnesnanssnanocanas WwW404

The following literature is available from AEI
Semiconductors Ltd, Carholme Rd, Lincoln:
BS9000 scheme for semiconductors: explanation

................................... WW405
“Thyristors and their applications’ ..... price 25p
‘Voltage regulator diodes® ............ price 25p
‘Power semiconductors—quick reference data’

................................... WW406
Semiconductor price list .............. WWwW407

The National Semiconductor Corporation, 2900
Semiconductor Drive, Santa Clara, California
95051, US.A., have sent us the following literature:
“Tri-state logic’ (TTL-S); characteristics and uses
................................... WW408
Data sheet, LM114/115 transistor pairs. WW409

A retail semiconductor price list (No. 36) is available
from Henry’s Radio Ltd, Edgware Road, London,
w.2.

A data sheet gives details of the type UHP-004
quad high-current core driver from the Sprague
Electric Company. The sheet may be obtained from
W.EL. Components Ltd, 5 Loverock Rd, Reading,
BerkS. «.ocvvciernitciiateceninttaraes WWwW410

Wall chart giving details of the new 10,000 range of
emitter coupled logic from Motorola Semiconductors
Ltd, York House, Empire Way, Middlesex . WW411

Brochure describing the logic design services and
logic card products of Jasmin Electronics Ltd,
Station Rd, Quorn, Leics LE12 8BP ...... WWw412

We have received a microwave semiconductor
catalogue (SF-4006) from Microwave Associates
Ltd., Craddock Rd, Luton, Beds. ......... WW413
Also available from the same company is a list of
the semiconductor literature produced by them
560000 0000000000800000300000030aE0000 WWw414

item include the appropriate

PASSIVE COMPONENTS

Publication TD:2-70 gives details of a range of
encapsulated LC filters. Cambridge Thermionic
Corp., 445 Concord Ave, Cambridge, Massa-
chusetts 02138, US.A. ..........cvnnen WWwW415

The NC range of glass-tin-oxide resistors is the

subject of a data sheet from' Electrosil Ltd, Pallion,
Sunderland, Co. Durham ............... WW416

A short-form catalogue from A.B. Electronic Com-
ponents Ltd, Sutherland House, 5/6 Argyll Street,
London W1V 1AD, lists thick film microcircuits,
cermet controls, connectors, switches, potentio-
meters, tuners, c.c.tv. equipment, amongst other
things ....ooovvrernrenenencniconnenens WwW417

Manual GT23 from Gardners Transformers Ltd,
Christchurch, Hampshire BH23 3PN, describes a
range of inductors and gives full data ...... WW418

We have reccived a copy of a ‘stock catalogue’
giving details of the capacitors, potentiometers and
resistors available through the distributor division of
Erie Electronics Ltd, South Denes, Gt. Yarmouth,
NOFOK . ovvvvvenennriirnneensonaanses WwWWw419

Miniature, metal sensing, switches (25 x 10mm) are
described in a leaflet from Digitation Ltd, 117
Church Lane, Rickmansworth, Herts. ..... WWwa421

Catalogue 102 from Cambion Electric Products
Ltd, Cambion Works, Castleton, Nr. Sheffield,
Yorks S30 2WR, deals with solder terminals, rf.
chokes and connectors .........ccoeeeeees Wwa422

Integrated circuits, connectors and thermistors are
described, with data and prices, in the April 1971
edition of Sasco Electronic- News. SASCO Ltd,
P.O. Box 2000, Crawley, Sussex ......... WWw423
Also available from SASCO is a leaflet giving data
on precision thermistors manufactured by the Yellow
Springs Iastrument Company of the US.A. WW424

The DTV Group 126 Hamilton Rd, West Norwood,
London S.E.27, have published a catalogue giving
details of the range of products manufactured by
Omron Precison Controls of Edgware. Included are
timers, switches, variable transformers and the
M99 60000000000000000000000a000600300G WW425

APPLICATION NOTES

Application report No. 10 from Brookdeal Elec-
tronics Ltd, Market St, Bracknell, Berks, describes
the use of the boxcar detector in acoustic para-
magnetic resonance measurements ........ WW426

We have received three application notes from SGS
(UK.) Ektd, Planar House, Walton St, Aylesbury,
Bucks, which show how some of their complex
consumer equipment microcircuits can be employed:
No. 101. TAA661, if/f.m. amplifier and detector
................................... wWw427
No. 105. TAA621, audio frequency amplifier
................................... WwWw428
No. 106. TBA261, if/f.m. limiter-amplifier, f.m.
detector, d.c. volume control  ........ WW429

Technical Bulletin 116, ‘Aquisition of shaft-angle
data’ discusses the three main approaches, digital
shaft encoders, resolvers and synchros, and pre-
cision potentiometers. North Atlantic Industries Inc.,
Terminal Drive, Plainview, New York 11803,
WS, 6000000000000000000000008090600 Ww430

Application notes from Hewlett Packard (224 Bath
Rd, Slough, Bucks) show how their equipment can
be used for solving particular problems. The two
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latest examples we have received are: )

125. ‘Data acquisition’ ............... WwW431

120. ‘A new technique for pulsed rf. measure-

MENS’ . .ovvinneennnerroneeennaeen Wwa432
EQUIPMENT

Hewlett Packard Ltd (224 Bath Rd, Slough, Bucks)

instruments and accessories price list ...... WWwWi4s1

Also available from the same address, data on the
HP9500 series of automatic test systems ... WW452
A logic probe (LP500/1), manufactured by EMI, is
the subject of a leaflet from SASCO Ltd, P.O. Box
2000, Crawley, SUSSEX .....oeveeernenes WW446

Designed for use.in small boats a 25W radio tele-
phone is described in a leaflet from RF Communica-
tions Inc., Marine Marketing Dept, 1680 University
Ave, Rochester, New York 14610, USA. . WW449

A simulated three-dimensional c.rt. display using
isometric presentation is achieved on the automatic
display generator from Federal Scientific Corp.,
615 West 1315t Street, New York 10027, US.A.
The equipment is intended for use with the company’s
Spectrum analyzer ........oceeeneeenenns WW450
Tempatron Ltd, 65 Miford Rd, Reading, Berks
RG1 8LZ, have available literature on a range of
electronmic tiMers ........ccoeeeeneeeacns WWwW458

Dynamic Technology Ltd, Station House, Harrow
Rd, Wembley, Middlesex, have sent us the following
literature:
‘Bqualizing video distribution amplifier 1-6’. One
input, six equalized outputs, gain 0dB . WW459
‘Equalizing video amplifier 1-1’. As above with
ONE OULPUL < .vvvvnennnnoseciianens Ww460
‘Colour error Corrector’ ............... WW461

GENERAL INFORMATION

The Electrical Research Association (Cleeve Rd,
Leatherhead, Surrey) have set-up a vacuum tech-
nology consultation service which is described in
AbrochUre .....ccecevieecnneecnnsacanes WW462

Magyar Kereskedelmi Kamara, Hungarian Chamber
of Commerce, Budapest 62, P.O.B. 106, have avail-
able a directory of Hungarian trade gompanies
...................................... WW463

The following British Standards publications are
available from BSI Sales Branch, 101 Pentonville
Rd, London N1 9ND:

BS4665: Part 1: 1971, ‘Specification for enamelied
copper conductors temperature index 180
(modified polyester base)’ ........... price £1

BS4663: Part 1: 1971. ‘Specification for enamelled
copper conductors temperature index 220
(aromatic polymide base)’ ........ price £1.60

The following publications are in the BS9000
series and contain generic data and methods of
test for parts of assessed quality:

BS9010: 1971. Transmitter tubes ....... price £1
BS9030: 1971. Magnetrons ......... price £1.80
BS9050: 1971. Cathode-ray tubes ...... price £2
BS9070: Section 4: 1971. Fixed capacitors poly-

styrene dielectric ........cooeninnn price 60p
BS9070: Section 5: 1971. Fixed capacitors

ceramic dielectric ... ... iieeelet price 60p

BS9070: Section 6: 1971. Fixed capacitors poly-
carbonate dielectric and polythene terephthalate

dielectric ford.c.use .........co0et price 60p
BS9070: Section 7: 1971. Fixed capacitors mica
QieleCtric ...oceveeinnarranaaronns price 60p
BS9070: Section 8: 1971. Fixed capacitors
aluminium electrolytic ............. price 60p

The following publications in the BS9000 series
are rules for the preparation of specifications
for semiconductor devices of assessed quality:

BS9321: 1971. Microwave mixer diodes, pulse

OPErAtON . .vvvvvnenenereeaoncnens price 60p
BS9322: 1971. Microwave detector diodes
.................................. price 60p

BS9365: 1971. Transistors (general) ... price 60p

International Aeradio Ltd, Aeradio House, Hayes
Rd, Southall, Middlesex, have produced a 32-page:
glossy brochure which describes their activities
roundtheworld ........ccioiiiieiinnnn WW464

The Mullard Educational Service, Mullard House,
Torrington Place, London WCIE THD, have pub-
lished a list of the literature available from them
which can be obtained by applying to the above
address. Mullard also have available a 16mm film,
which can be borrowed free of charge, called ‘The
Electrons Tale’. It tells, in a light-hearted way, using
cartoons, how the electron has revolutionized life.
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Real & Imaginary

by “Vector”

Electronic Communication with the Dead?

I don’t often deal with technical matters
on this page. The way I figure it is that
you, having digested the hors d’oeuvre of
editorial thunderings and survived the
main dish of electronics theory and
practice, would have to be a masochist to
demand another helping of the mixture as
before.

However, every rule has its exception.
Free Grid’s comments on metamorphosed
{ waves (see page 212, April issue)
reminded me of a curious incident which
happened to me some years ago and for
which I have never been able to find a
rational explanation. When I was about
fourteen years old I discovered, lying in a
loft, an ancient radio of the type which I
believe was known in the 1920s as a ‘det-2
Lf’ This used a leaky-grid detector (a
triode) with reaction applied by the old
swinging-coil principle, the coils being of
the plug-in type. I refurbished this museum
piece and, being curious as to its DX
capabilities, it became niy practice during
school holidays to set the alarm for 2 a.m.
and to search, using headphones, for
American stations.

But now we come to the curious bit. On
two or three occasions over several weeks,
at times when I had removed the aerial
plug-in coil to change wavelength (which
meant that the aerial was virtually
open-circuited) a raucous voice burst the
silence with a few words; it was clearly
speech but so distorted as to be
unidentifiable as’ to content. Only a
few words occurred at a time, although I
remember waiting for about an hour
hoping to hear more, but without success.
Most of the European stations had
long since closed down and I was remote
from any* high-power commercial
transmitters, neither were any amateurs
operating in the area.

I’'d all but forgotten about it until
reminded by Free Grid’s hypothesis. Then,
in the curious way things happen, I came
across a newly-published book called
‘Breakthrough’* which I strongly
commend to your attention. The author
claims that an ordinary common-or-
garden tape recorder, if switched on and
left to its own devices can, on playback,

® By Dr. Konstantin Raudive; published by Colin
Smythe Ltd £3.50.

be found to reproduce voices originating
from the dead.

Now there are few words which are
more emotive than ‘spiritualism’, with
vehement pro- and anti-camps arising at
the mere mention of it. So if you are anti-
and feel the hackles rising and find
yourself ‘muttering ‘More mumbo-jumbo
about vibrations and ectoplasm!’, just
hold your horses and bear with me for
a few minutes more.

Personally, at the moment, I stand
uncommitted. I only know what I have
read. The author, Dr. Raudive, is not an
electronics man, but he has apparently
recorded some 72,000 of these voices and
a selection of these has been put on to a
gramophone record which is on general
sale. What is even more important from
our standpoint is that he has called in a
host of independent opinions, including
those from highly qualified physicists and
electronics engineers, all of whom verify
the claim that voices do appear on the
tape, although not all are convinced that
they originate from the dead. No one can
offer any theory which reconciles known
natural laws with the phenomena. The
electronics engineers have experienced this
mysterious voice production using their
own equipment and have weighed in with
various circuits of their own devising (this
book gives diagrams) which offer
improvements on the original Raudive
apparatus. Incidentally, it is suggested that
videotape might provide a medium for
further development work.

There are, the book says, four main
approaches to the recording process which
have been investigated. They are:

(a) The microphone method. For this,
the microphone is connected to the tape
recorder in the conventional way. The tape
is run in the presence of witnesses, who
may talk, providing that gaps are left for
the ‘x-voices’.

(b) The diode method. A simple circuit
is given. This consists of an ‘aerial’ wire
6-7 cm long, connected to one recorder
input terminal via an inductance of about
0.5 mH. One side of a solid-staté diode
connects to the “aerial’/inductance
Jjunction; its other side goes to the 'second
input terminal; the input terminals are
shunted with a 100ke resistor. The diode

\
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described as “v. ¥
themselves, call our,
that make sense (or s
these voices do not or,
and the names they give
we know to have left this ¢
are on a tape which can be
heard by everybody. Th
cannot explain the phenomen
psychologists cannot offer an e
either. Scientific tests have show
Faraday cage, for example) tha
voices originate outside the experis.
and are not subject to auto-suggestic
telepathy. Philologists have examined
phenomenon and testified that, althoug
audible and understandable, the voices are
not formed by acoustic means; they are
twice the speed of human speech and of a
peculiar rhythm which is identical in the
72,000 examples so far examined.”’ (My
italics.) '

It seems also that the sentences are
telegraphese in character and, when the
experimenter is multilingual the language
may be polyglot—one word perhaps in
Swedish, the next in German, the next in
English, and so on. Like the messages
purporting to emanate from conventional
psychic sources, the accent seems to be on
identification of friends and relatives who
have passed over.

The sincerity of the book seems beyond
question and the near one hundred pages
of appendices give much technical detail of
the apparatus used, as well as hypotheses
regarding the cause of the phenomenon,
although the translation seems to fall
down in places (but not so badly as to
cloud the gist). Theories involving
relativity and anti-matter are among those
present. One, however, which (unless I
have missed it) does not seem to have been
advanced is that fortuitous irregularities in
the formation of the magnetic tape itself
might, if put through a high gain amplifier,
sound like words to anyone who (perhaps
unconsciously) wanted words to be there.
I put this forward with diffidence,
particularly in view of the overwhelming
evidence. I should be only too pleased to
be proved wrong.

One thing is sure, and that is that the
problem of the origin of these ‘voices’ cries
out for investigation. I know, as well as
you, that the whole thing sounds
impossible. How can words be derived
from a silent microphone? But don’t
forget that in 190! it was theoretically
impossible for radio waves to cross the
Atlantic, because no-one knew of the
existence of the ionosphere. By the same
token there are no doubt a lot of things
about electronics which so far we know
nothing.
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High fidelity Monolithic Integrated Circuit Amplifier

Two vyears agce Sinclair Radionics an-
nounced the wWorld's first monolithic
integrated circait Hi-Fi amplifier, the
IC.10. Now we are delighted to be able to
introduce its successor the Super IC.12.
This 22 transistcr unit has all the virtues of
the original 1C.10 plus the. following
advantages:
. Higher power.
. Fewer external components.
. Lower quiescent consumption.
. Compatible with Project 80 modules.
. Specially designed built-in heat sink.

No other heat sink needed.
. Full outputinto 3, 4, 5 or 8 ohms.
7. Works on any voltage from 6 to 28 volts

without adjustment.

8. NEW 22 transistor circuit.

g pr W

(o]

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz1o 1 00KHz +
1dB.

Total Harmonic Distortion Less than
1% (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.

Power Gain 90d8 (1,000,000,000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).
Size 22 x 45 x 28 mm including pins and

heat sink.

Input Impedance 250 Kohms nominal.

Quiescent current 8mA at 28 volts.

Price: including FREE printed circuitboard
for mounting. £2.98 Post free

With the addition of only a very few external
resistors and capacitors the Super 1C.12
makes a complete high fidelity audio
amplifier suitable for use with pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project 60 range
such as the Stereo 60 and A.F.U. may be
added. The comprehensive manual supplied
with each unit gives full circuit and wiring
diagrams for a large number of applications
in addition to high fidelity. These include
car radios, oscillators etc. The very low
quiescent consumption makes the Super
1C.12 ideal for battery operation.

Sinclair Radionics Ltd., London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St lves (048 08) 4311

WW—080 FOR FURTHER DETAILS )
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Sinclair Project 60
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the world’s most advaced high fidelity modules

Sinclair Project 60 presents high
fidelity in such a way that it meets every
requirement of performance, design,
quality and value and now that the re-
markable phase lock loop sterec FM
tuner is available, 1t becomes the most
versatile of high fidelity systems. With
Project 60, it 1s possible to start with a

modest mono record reproducer and
expand it to a sophisticated stereophonic
radio and record reproducing system of
fantastically good quality to hold its own
with any other equipment, no matter how
expensive. Project 60 is a unique high
fidelity module system where compactness
and ease of assembly are combined with

‘System The Units to use together with Cost of Units

A Simple battery Z.30 Crystal P.U., 12V battery £4.48
record player volume control

B Mains poweredrecord  Z.30, PZ.5 Crystal or ceramic P.U, £9.45
player volume control etc,

C 204-20W.R.M.S.stereo 2x 2.30s, Stereo 60, Crystal, ceramic or mag. £23.90
amplifier for most needs PZ2.5 P.U., most dynamic

speakers, F.M. tuner etc.

D 20420W.R.M.S.stereo 2x2.30s, Stereo 60, High quality ceramic or £26.90
amplifier with high PZ.6 magnetic P.U., F.M. Tuner.
performance spkrs. Tape Deck, etc.

E 40440W.R.M.S.de- '2x2.50s,Stereo 60 As for D £34.88
liixe stereo amplifier PZ.8, mains trsfrmr

F  Outdoor P.A. system Z.50 Mic..upto4 P.A speakers £5.48

controls, etc.

G Indoor P.A, Z.50, PZ.8, mains Mic., guitar, speakers, e1c., £19.43

transformer controls

H Highpassandlowpass A.F.U. C.DorE £5.98
filters

J Radio Stereo F.M. Tuner C.DorE £25.00

WW-—081 FOR FURTHER DETAILS

circuitry that is far in advance of any other
manufacturer in the world. Thus it is
extraordinarnly easy to assemble any
combination of modules using nothing
more comphcated than the simplest
of tools, and you certainly do not have
to be experienced to build with complete
confidence. The 48 page manual free
with Project 60 equipment makes every-
thing easy and you can house your
assembly in an existing cabinet, motor
plinth, free standing cabinet or virtually
any arrangement you wish. Once you
have completed your assembly you will
have superlatively good equipment to
give you years of service and enjoyment,
You will have obtained superb value for
money because Project60 isthe bestselling
modular system in Europe and can there-
fore be produced at extremely competitive
prices and with excellent quality control.

Sinclair Radionics Ltd., London Road, St. Ives,

Huntingdonshire PE17 4HJ.
Tel: St. lves (048 06) 4311

Sircl=ir—
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Z2.30 & Z2.50
power amplifiers

The Z.30 and Z.50 are of advanced design
using silicon epitaxial planar transistors to
achieve unsurpassed standards of performance.
Total harmonic distortion is an incredibly low
0.02% at full output and all lower outputs.
Whether you use Z.30 or Z.50 amplifiers in your
Project 60 system will deperid on personal
preference, but they are the same size and may
be used with other units in the Project 60
range equally well.

SPECIFICATIONS (Z50 units are inter-
changeable with Z.30s in all applications).
Power Outputs

2.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M S. into 3 ohms using 30 volts.

Z2.50 40 watts R.M S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms, using 560 volts.
Frequency response; 30 to 300.000 Hz +1dB.
Distortion: 0.02% into 8 ohms.

Signal to noise ratio: better than 70dB un-
weighted.

Input sensitivity: 250mV into 100 Kohms.

For speakers fram 3 to 15 ohms impedance.

Size 3y x 2% x % in.

2.30

Built tested and guaranteed with circurits and

instructions manual £4.48

2.50

Built, tested and guaranteed with circuits and
instructions marual. £5.48

Power Supply Units
2 "

Designed specially far use with the Project
60 system of your choice.

llustration shows PZ.5 to left and PZ.8 (for use
with Z.560s) to the right. Use P2.5 for normal
Z.30 assembkes and PZ.6 where a stablised
supply is essential.

PZ-6 30 volts unstabilised £4.98

PZ-8 35 volts stabilised £7.98

PZ-8 45 volts stabilised

(less mains transformer) £7.98

PZ-8 mains transformer £5.98

Guarantee

If within 3 months of purchasing Project ~60
modules directly from us, you are dissatisfied with
them, we will refund your money at once. Each
module 1s guaranteed to work pe fectly and should
any defect arise in normal use we will service it at
once and witriout any cost to you whatsoever
provided that it is returned to us within 2 years of the
purchase date. There will be a.small charge for
service thereafter. No charge for postage by
surface mail. As-mail charged at cost.

Stereo 60
pre-amp/control unit

Designed for the Project 60 range but suitable
for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are
used throughout, achieving a really high
signal-to-noise ratio and excellent tracking
between channels. Input selection is by means
of push buttons and accurate equalisation is
provided for all the usual inputs.

SPECIFICATIONS
Input sensitivities: Radio—up to 3mV. Mag. p.u.
3mV:correct to R.I.LA.A. curve = 1dB:2010 25,000 Hz.
Ceramic p.u.—up to 3mV: Aux—up to 3mV.

Output: 250mV

Signal-to-noise ratio: better than 70dB.
Channel matching: within 1dB.

Tone controls: TREBLE + 15 to —16dB at
10KHz: BASS + 15t0—15dB at 100Hz.

Front panel: brushed aluminium with black knobs
and contrals.
Size:83x 1ix4ins.
Built, tested

and guaranteed.

Active Filter Unit
»‘. Wﬂ.“-‘-?

£9.98

For use between Stereo 60 unit and two Z.30s
or Z.50s, and is easily mounted. It is unique in
that the  cut-off frequencies are continu-
ously variable, and as attenuation in the
rejected band is rapid (12dB/octave), there is
less loss of the wanted signal than has
previously been possible. Amplitude and
phase distortion are negligible. The A.F.U. is
sujtable for use with any other amplifier system.
Two stages of filtering are incorporated —
rumble (high pass) and scratch (low pass).
Supply voltage — 15 to 35V. Current — 3mA.
H.F. cut-off (=3dB) varidble from 28k Hz to
65kHz. L.F cut-off (~3dB) variable from 25H2z
to 100Hz. Distortion at 1kHz (35V. supply)
0.02%, at rated output.
Built, testad

and guaranteed

£5.98

Stereo FM Tuner

firstin the world to use the

phase lock loop principle :

Before production of this tuner, the phase lock
loop principle was used for receiving signals
from space craft because of its vastly improved
signal to noise ratio over other systems. Now,
for the first time, the principle has been
applied to an FM tuner with fantastically good
results. Other original features include varicap
diode tuning, printed circuit colls, an I.C. in the-
specially designed stereo decoder and squelch
circuit for silent tuning between stations.
Sensitivity issuch that good reception be-
comes possible in difficult areas, Foreign
stations can be tuned in suitable conditions
and often a few inches of wire are enough
for an aerial. In terms ot a high fidelity this
tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are
received automatically as the tuning control is
rotated, a panel indicator lighting up as the
stereo signal is tuned in. This tuner can also be
used to advantage with any other high fidelity
system.

SPECIFICATIONS:

Number of transistors: 16 plus 20 in 1.C.

Tuning range:87.5t0 108 MHz

Captureratio:1.5dB .

Sensitivity: 2uV for 30dB quieting: 7uV for full
limiting.

Squelch level: 20uV.

A.F.C.range: +200 KHz

Signal to noise ratio: >65dB

Audio frequency response:
(+£1dB)

Total harmonic distortion: 0.15% for 30%
modulation

Stereo decoder operating level: 2,V

Pilot tone suppression: 30dB

Cross talk: 40dB

I.F. frequency: 10.7 MHz

Output voltage: 2 x 150mV R.M.S.

Aerial Impedance: 75 Ohms

Indicators: Mains on: Stereo on; tuning indicator

Operating voltage:25-30VDC

Size: 3.6 x1.6x8.15inches: 91.5 x40 x 207 mm

10Hz —16KHz

Saueich amp.
s
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Price: £25 built and tested. Post free

Please send

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTVINGDONSHIRE PE17 4HJ

Name

Address

for which | enc:lose cash/cheque/money order.

wws,/ ™

WW—082 FOR FURTHER DETALLS
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Sinclair Q16/Micromatic

Q16 High fidelity loudspeaker

The Q16 employs the well proven acoustic
principles specially developed by Sinclair
in which a spécial driver assembly is
meticulously matched to the characteristics
of the uniquely designed cabinet. In re-
viewing this exclusive Sinclair design,
technical journals have justly compared
the Q16 with much more expensive loud-
speakers. Its shape enables the Q16 to be
positioned and matched to its environment
to much better effect than is the case with
conventionally styled enclosures. A solid
teak surround with a special all-over
cellular foam front is used as much for
appearance as its ability to pass all. audio
frequencies without loss.

This elegantly designed shelf mounting
speaker brings genuine high fidelity within
reach of every music lover.

Specifications:

Construction: Special sealed seamless
sound or pressure chamber with internal
baffle.

Loading: up to 14 watts RMS.

Input Impedance: 8 ohms.

Frequency response: From 60to 16,000
Hz. confirmed by independently plotted B
and K curve.

Driver unit: Special high compliance unit
having massive ceramic magnet of 11,000

-gauss, aluminium speech coil and special

cone suspension for excellent transient
response.

Size and styling: 93 in. square on face x
43 in. deep with neat pedestal base. Black
all over cellular foam front with natural solid
teak surround.

Price £8.98.

Wireless World, June 1971

Britain’s smallest radio

Considerably smaller than an ordinary box
of matches, this is a multi-stage AM
receiver brilliantly designed to provide
remarkable standards of selectivity, power
and quality for its size. Powerful AGC
counteracts fading from distant stations;
bandspread at higher frequencies makes
reception of Radio 1 easy. The plug-in
magnetic earpiece provided, matches the
Micromatic’s output to give wonderful
standards of reproduction. Everything
including the special ferrite rod aerial and
_batteries is contained within the minute
attractively designed case. Whether you
build a Micromatic kit or buy this amazing
receiver ready built and tested, you will find
it as easy to take with you as your wrist
watch, and dependable under the severest
listening conditions.

Specifications:

Size: 36 x 33 x13 mm (1.8 x1.3x0.5in.)
Weight: including batteries, 28.4 gm
(10z)

Case: Black plastic with anodised
aluminium front panel and spun aluminium
dial.

Tuning: medium wave band with band-
spread at higher frequencies (550 to
1,600 KHz).

Earpiece: Magnetic type.

On/off switching: By inserting and
withdrawing earpiece plug.

Kit in pack with earpiece, case, instructions
and solder £2.48.

Ready built, tested and guaranteed, with
earpiece £2.98.

Two Mallory Mercury batteries type
RME75 required from radio shops.
chemists, etc.

Please send

for which | enclose cash/cheque/money order

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Name

Address

WWe /7

= s
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™) Sinclair Radionics Ltd., London Rd, St. lves

Huntingdonshire PE17 4HJ.
Telephone St. lves (048 06) 4311

| | o — | g
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lllustrated the Si452
i P ; 8 8 MAINS ISOLATING SERIES
” : Distortion MeasurlngUnlt Primary 200 250 Vn(:lts v) S;condahrVShTAO Volts Centre
-2 2o H H and Eart ield
o B o Q O- —low cost distortion ALSO AVAILABLE WiTH 1157120V SECONDARY WINDINGS
-k 2 u measurement down to Qty. Q. P.P.
N 5 ¥ Ref. VA Weight Size cm. 1-24 25 99 each
@Y gEd @ 01% £30.00 No. (Watts) Ib oz £ N
= 61 100 512 102x B:9x 83 2128 113 s
62 250 12 4 95x127xll4 505 466 67
§ s 0 27 0 I7-éxll~?x£f»z 974 901 ¢
92 1000 40 O 17-BX17-1x21-6 1794 165
Sia51 £35.00 Si453 £40.00 128 2000 63 0 24-1x2l-6x152 29:66 2743  *
. - . . . 129 3000 B4 0 21-6x21-6x20-3 4638 4290  *
Comprehensive Millivoltmeter  Low distortion Oscillator 130 6000 178 0 3i-1x356x17-1 7611 7048  *
350u Voits 20ranges sine - square - RIAA AUTO SERIES (NOT ISOLATED) Ow. O, PP.
Ref. (WVA ) Weight Size em. Auto Taps I£—24 22-99 each
No. atts b oz R Np
113 20 11 73x 43x 44 0-115-210-240 0'74 069 20
J. E. SUGDEN & CO., LTD. Tel. Cleckheaton (OWR52) 2501 §OOR L Idaaag niedeas AR
4 9% 64X T 40 . 1
BRADFORD ROAD, CLECKHEATON, YORKSHIRE. | 66 o 18 e g ”5“°° ”°1 e I &=
. = —— &7 5% 12 8 l40xi02x114 = = 503 465 &
WW—o0 FURTHE AlL 3 4 000 16 0 11-4x14-0x140 e : 8 8
BHEOK DE S 93 1500 28 9 135x14:9x165 e 1322 1223 ¢
95 2000 40 0 I78xI165x2l6 R 1726 1596  *
73 3000 45 8 17-4x181x213 BN = 21347 1173+
LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS (2 AND/OR 14 VOLT SANG(E) .
3 Ty. WP
Ref. Amps Weight Size cm. Secondary Windings 1-24  25-99 each
No, 12V 24V Ib oz £ £ Np
n 0 111 05 025 12 76x 57x 44 0-12Vat0-25Ax2 074 069 22
PO or 10 I EIXY Slvaiaxss e o »
" . . 7. i Ox 64x 57 0-12Vat JAx : :
MILITARY - INDUSTRIAL A wide range of mobile 18 4 2 24 e3x7ox70 0lvazaxa e 1% 3%
A g 70 3 102X 7-6x 86 0-12V at 3Ax2 195 |- 4
COMMERCIAL - EDUCATIONAL and fixed station T o105 &3 7TexI08x102 012V ac 3A X2 ise 137 52
g 17 16 8 2:1x 95%102  0-12V at BAX 395 3
MMUNICAT'U Mlcrophopgs Headsets 115 20 10 1113 121X11-4%102 0-12V at [0AX2 503 470 67
and Amplifiers. 187 30 IS 16 12 13:3x12:1x12:1 0-12V at I5A X2 928 858 82
Send for Li 30 VOLT RANGE o 0. P
ty. ty.
”M W WM enanow ror iterature Ref. Amps. Weight Size cm. Secondary Taops 1-24  25-99 each
= to Dept—ww, No. 1b oz. £ £ Np
: 112 05 14 e3x 37X 49 0-12:15:24-30¥ 088 08l 22
| 0 70x 64%x 6 " " 1 -10
HAWKER S|DDELEY COMMUNICATIONS 3 20 3 2 B9x 70X 76 : M 175 163 16
S. G. BROWN LTD , KING GEORGE'S AVENUE, WATFORD, HERTFORDSHIRE " X g8 28 Ba=8dE " » g I8 &
TEL: WATFORD 23301 TELEX 23412 TELEGRAMS RADIOLINK WATFORD iro g0 7 g8 (21x 95x102 % I: 319 3% 52
. . i . - 2 q . -4 d 5.
Hawker Siddeley Group supplies-mechanical, electrical 0 oozl R 6 o6
; : ; - ty. vy, P.P.
and aerospace equipment with world-wide sales and service. Ref. Amps.  Weight v O T RANGE D bl
o, oz £ £ Np
_—“——‘—"—"‘"—"mvo"- 102 05 11l 7:0x 70x 57  0-19-25-33-40-50V 1-t6 1:07 30
85 FOR FURTHER DETAILS 103 1-0 210 83x 73x 70 I 169 157 36
B 104 20 50 102x BIx 86 o % 134 216 42
105 30 & 0 102x102x 83 O 318 294 52
106 40 9 4 I2-1x114%x102 FO 420 389 52
107 60 12 4 120xII:1x133 % o 621 574 67
18 80 18 9 133x133x121 = 810 749 97
119 100 1912 165xI1-4x159 A 1015 939 97
Qty. Qty. PP
Ref. Amps.  Weight Size cm. 60 VOLT RANGE [-24 25-99 each
No. b oz £ £ Np
124 5 2 4 B3X 95x 67 0-24-30-40-48-60V  [-18  1-09 36
126 10 3 0 89x76x76 . 164 152 36
127 20 5 6 102x 89X 86 o 256 237 42
123 40 10 6 1l-4x 95x11-4 £y I 503 465 67
120 60 1612 13:3xI12:1x12:1 S 728 673 82
122 100 23 2 165x127x165 2. E 1205 1115 *
LEAD ACID BATTERY CHARGER TYPES
PRIMARY 200250 VOLT FOR CHARGING 6 OR 12 VOLT BATTERIES
Q. Qty. P.P.
Ref. Amps. Weight Size cm. I-{d 25-99 each
No. b oz £ £ Np
STOCKISTS 45 15 1 9 70X 60x 60 117 108 30
5 40 311 10:2x 70x 83 Please note, these 177 1-64 42
86 60 512 102x 89x 83 }- units do not in- 267 2-47 52
146 80 € 4 89x102x102 | clude rectifiers 304 282 52
50 125 11 14 133x108x121) 452 418 67

Y CARRIAGE VIA BRS.
All ratings are continuous. Standard construction: open with solder
tags and wax impregnation. Enclosed styles to order.
VARIABLE VOLTAGE TRANSFORMERS (ENCLOSED)

MULTIMINOR MK. IV

REPAIR SERVICE Input 230V 50/60 Hz.” Output variable from 0-260V.
7-14 DAYS I Amp. .. ... 550 10 Amp. .. .. .. 1850
L - ; 25 . 675 120, o 100
We specialise in repair, st o & 975 20 . .. 3100
8 o0 oo 4 e 14-50 POSTAGE EXTRA
calibration and conversion Higher current types available on af;plicati.on. )
Of an tprS Of inst ents, i :aLnSeoI "»:\D\/uﬁlthAgBLE: Open construction variable voltage transformers, suitable for
. g .. 5 0-5 Amp. £3:93 | Amp. £5-50 2:5 Amp. £6:63
industrial and precision - N . . .
grade to BSS.89. # K Speedy production winding service.
Release notes and certifi- % Please send for full lists.
cates of accuracy on request. s
MODEL 6 MK. II # Also stocked: SEMICONDUCTORS - VALVES
. . . . : MULTIMETERS - MAINS KEYNECTOR
Suppliers of Elliott, Cambridge and Pye instruments : SEE PAGE 114

LEDON INSTRUMENTS LTD| | TV 1R300 1) 1

11 MOSCOW ROAD - QUEENSWAY

76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 :
I.: 01-692 2689 ‘ y
¢ - LONDON;, W.2

- Te].phow & Nearest Tube Stations: .

G.P.0. APPROYED CONTRACTOR TO H.M. GOVT. ‘i 229 "63”2 or 550 1123 R Bayswater, Queensway

WW-—086 FOR FURTHER DETAILS Ww-—087 FOR FURTHER DETAILS
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TEP E ELECTRONICS, SEND S.A.E. FOR LISTS
s H Ns Satisfaction or money
i AYLESBURY BUGKS refunded
¥ 1
1 YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS' ON OTHERS

AZ31 50p 6%}p | EL803 88p | POCSS 4%}p | PY83 505 | UL84 S5p | 6ARG 88}p | BEWE 60p | 6BL7GT  3%p | 12K7GT  85p | 35A5 [173
'AZ50 60p | ECF80/2  47jp | E1S21 86p 70p | PY88 %3 UMB80/4 451 | 6A85 36p | 6F1 70p | 68N7GT  30p | 12Q7G 25p | 3585 oy
CBL1 $0p | ECF86 55p | ELLSO 75p | POCS! 6lp [ PY500  #1.00 | UY4L 40p | 6A87G 80p | 6F8 40p | 68Q7 40p | 12807 250 | g5
CRLS1 85p | ECH35  67jp | RM34 80p | POC189 61p | Pz30 80p | UYSs 34p | 6ATE 45p | 6F8E 28p | 68R7 874p | 128G7 35p 3p
CY31 88p | ECH42 EM71 o2}p | PCF80 51p [ QQUO2-6 2210 | 725 75p | 6AU6 30p | 6F11 a8y | 6T8 824p | 128H7 85p | 38D5 685p
DAF91 41p | ECHSL 51p | EM80 40p | PCF82 52ip | QQUO3-10 81-25 | U26 76p | 6BA6 47}y | 6F12 224p ( 6U4GT  6%4p | 1 26p | BBL6GT  4Tp
DAF9% 41y | ECHS3 40p | EMBL 484p | PCF84 474p [ QVO312 e8p | TIOL 724p | 6BES 60p | 6F13 38p | 6U8 85p | 128K7 40p | 35W4 28p
DPIL 4bp | ECH84  474p | EMB4 874p | PCP86 61p | R19 65y | U193 41p | 6BHS agp | 6F14 60p | 6V6GT  3%yp | 198L7GT  40p | 3573 s5p
DF96 45p | ECL80 40p | EM87 88p | PCP200/1 81p | B! 75p | U301 85p BJ6 42%p | 6F15 B85p | 6X4 25p | 128N7GT 40p 354G 25
DEK91 57ip | ECL82 49p | ENo1 284p | POFSOL 6lp | 8U21504  78p | w29 §8p | 6BK7A 50p | 6F18 40p [ 6X5GT  27pp | 128Q7 40p L
DK% 574p | ECL83 574p | EY51 POF802 61p | TT21 22-40 | z759 #1224 | 6BLS 35p | 6722 s8ip | 6X8 55p | 128R7 8y | 38256T %7y
DL2 374p | ECLS8 49p | EY80 45p | PCP805 65p | TT22 2250 | 0A2 324p | 6BNS 42}p | 6723 v | 676G 60p ( 1487 a&, BOAS ]
DL94 374p | ECLL800 8180 | RYS1 40p | PCF806 6lp | U18/20  674p [ 0A3 45p | 6BN6 40p | 6F24 674p | 774 60p | 20D1 48p | 50B5 36p
DL96 46p | EF39 524p | EY83 58p | PCPROS 624 | U20 674p | OB2 am 6BQ5 28y | 6725 78p | 9BW6 a84p | 20L1 5100 50CH 289
DM70 32p | BP0 40p | EYs6 40p | PCH200  70p | U35 759 | OB3 6BR7 75p | 6F26 86p | 10c2 50p | 20P1 500 | sorsar
DY86/7 . 40p | EF83 50p | EY87 lgp PCL82 51p { U286 75p | OC3 88p | 6BRS 95p | 6ras 70p | 10D1 40p | 20P3 ogs 40y
DY802 42}p | EF85 41p | EYSS » | PCL83 6l [ U1 45p | oD3 324p | 6BWE 884p | 629 824p | 10D2 40p | 20P4 21.90 | 83A1 90p
ES5L 2275 | EF86 66p | RZ35 27ip | PCL84 51p | Us7 81-50 | 3Q4 400 | 6B WY 6F30 36p | 10F1 90p | 20P5 21.00 | 85A2 Ty
E88CC 40p | EF89 40p | EZsge 27ip | PCL8S s24p | USO 80p | 384 35p | 6Bx 4 25p | 674 474p | 1099 50p 48p | 90AUY  s8.40
EI0L  $4-50 [ EFO1 a24p | ®Z40 45p | PCL86 51p | Us2 80p | 3V4 40p | 6BZ6 2}p | 6J5GT 30p | 10F18 40p | 28L6GT  87i» | socn 0p
E180F 96p | EF92 80p | EZ41 PD500  81-5%; | U76 25p | sR4GY 58p | 604 30p 42)p ( 10L1 40p | 2524G 30p | gocr 21.25
EABCS0  52}p | EFO3 474p | BZ80 274p | PFL200 4p | UT8 28p | 5U4G 30p | 6C5GT 33 6K6GT 50p | 10LD11 58p | 25Z6GT 50p
EAP42 50p | EFo4 Tty | BZ81 274p | PL36 64p | U191 75p | sU4GB 874p [ 6CD6G  81-40 | 6K7 824p | 10P13 85p | 30A5 40p | 807 47ip
EBC33 56p | EP95 624p | BZ90 “03 PL3§ 80p | U201 85p | 5V4G 40p | 60A4 274p | 6K8G 80p | 10P14  81.00 | 30AE3 40p | 8114 81-50
EBC4L 474p | EF183 56p | G810C  £5-00 | PLAL 81p | U281 40p | 5Y3GT 80p | 6CA7 p | 6K33 50p | 12AB5 50p | 30C15 78p | 6124 £3.25
EBC81 a24p | EF184 GY501 80p | PL81A p | U282 40p | 523 4sp 274p | 6K25 75p | 12408 874p | s0C17 80p | ;13 2378
EBO90  47jp | E280F 2210 | 6230 374p | PL82 36p | Us0L 53: 40p [ 60D6GA 8115 | 846GT 45y [ 12AD6  87ip | 30018 750 | ggga 70p
EBF80 40p | EFS00  £1.00 | GZ31 PL83 8lp | U403 6/301.3 76p | 60G7 4bp | 6L7 224p | 12415 40p | 30F5 85p
EBF83 a0p | EF804  81-00 | 0232 474p | PL84 41p | U404 ”38 6AB4 32ip | 6CHS 56p | 6L18 80p | 124Q5 40p | 30FLL 78p | 5642 60p
EBF89 40p | EF811 78p | G233 374p | PL500 82ip | Usnl £1.00 | 6AF4A  474p | 6CL6 50p | 6 384p | 12AT6 25p | S0FL2 9%4p | 6080 £1.574
EBO1 26p | EL34 s2ip | Gz34 58p | PL5604 szz UABCS0  5%}p | 6AG7 74p | 6OW4 624p | 6N7GT 88p | 12AU8 76p | 30FL13 50p | 6148 £1-50
EC53 50p | EL36 47p | HE90 39ip | PL305  #1-45 | UBP8 40p | 6AH6 80p | 6CY5 40p | 6P1 oz 12AV6 30p | SOFL14 7749 | 61468 #9374
ECs8 60p | EL41 58p | HLe2 35p | PLSOS  £1-00 | UBCAL 49p | 6A38 29p | 6cY7 60p | 6P25 81-05 | 12aV7 45p { 30L1 460 | gogr poe!
ECS8 60p | EL42 574p | HLO4 40‘ PL509  $1.54 | UCCSS 40p | 6AKS 80p | 6D3 40p | 6P28 614p | 12AX7 30p | 30L15 85p »
EC90 30p | ELS1 50p | KT66  81-37} | PL802 88p | UCH42 60p | BAKS 57ip | 6DCS &7p | 6Q7 874 [ 12477 674p | 20017 8sp | 6360 £1-25
BCH2 324y | EL83 41p | KT88 £1-68 | PL80S 88p | UCHS] 84p | 6ALS 42{p | 6CK6 42}p | 6R7G 35p | 12B4A 50p | S0P12 80p | 6939 £2-10
EO093 47ip | RL8S agyp | N78 £1.06 | PY33 e2ip | UCLS2 51p | 6ALs 16p | eDQeB s0p | 682 40p | 12BA6 824p | 30P18 a8p | 7109 75p
EOC81 40p | EL86 4gip | P. 40p | PY80 324p | UCL83 6ip | 6AMS 28p | anes 76p | 6844 58p | 12BA7 324p | s0P19 759 | 7360 21-80
EOC82/3  42ip | BLSO asyp | PC86/8 51p | P¥81 41p [ Ur41/2 55p | 6AMS 224p | oo sey | €847 $7ip | 12BE6 324p | 0PL1 149 | 7586 £1.25
ECC82/3  42}p | EL91 25p | PC95 36p | PY800 41p | UF80/5 8740 | 6AQE 324p P | 68G7 824p | 12BH? 38}p | SOPL13 90p
FOC84/5  42}p | EL9S sy | PCOT7 41p | PY801 41p | UFse p { 6AQ8 50p | BEH7 32ip | 6877 $74p | 12BY7 80p | 30PL14 85p | 9002 324p
ECCss 85p | EL360 21-18 | POCS4 46p | PY82 3sp | L4l 87ip | 6ARS 324p | 6EI7 8sp | 68K7 324y | 12K5 50p | 3543 80p | 2003 80p

New and Budget tubes made by the leading manufacturers. Guaranteed for 2 years. In the

CATHODE RAY TUBES

guarantee, replacement is made without the usual time wasting forms.

Type

MW36—20
MW36—21
MW43—897

MW43—80Z
AW43—80Z

AW43—88
AW47—90
AW4T—9]
Ad7 14W

147 13W
AdT—11W
A47—26W
A47-26W/R

CRM171
CRM172
CRM173
CME1702
CME1703
CME1706
C17AA
C17AF
CME1705

AdT 14W
CME19801
CME1902
CME1903
C19AH
CME1908
CME1905
CME1905
CME1913R

£9-33%

Budget
0

24-624
24-02}
24-62¢
24-624
84-024
£4-02¢
£4-62¢
#4-82¢

2487
24-87
£4-37
£4-87
24-87
£8-50
£7-00
Er

Type l(;w
AB0—120W/R CME20138 £10-38
AWBE3—80 £8-93¢
AWB3—88 CME2101 28984
AWBES—90
AWB9—91 CME2303 £29-58¢4
ABS—15W CME2301

CME2303

CME2303 £9-584
AB59—11W CME2305
AB9—13W CME2306 213-65
AB9—16W CME2306 813
AB9—23W CME2305 £212-00
AB89—23W/R 218+
A61—120W/R CME2413 213-50
A85—11W £16-50
COLOUR TUBES
A49—191X 18 inch 252-80
ABG-—120X 22 inch £57-80
A63—11X 25 inch 3
PORTABLE SET TUBES
T8D217 £11-
T8D282 £11-50
A28—14W £8-16¢
CME1601

Budgst
2

Not
supplied
£7-78

TRANSISTORISED UHF TUNER UNITS
NEW AND GUARANTEED FOR 3 MONTHS
Complete with Aerial Bocket and wires for Radio and Allied TV sets but can
be used for most makes.
Continuous Tuning, #4-50; Push Button, £5-00.

SERVICE AIDS
8witch Cleaner, 55p; 8witch Cleaner with Lubricant, 55p; Freeza 684p. P. & P.

- Bapphire °

A discount of 10% is also given for the purchase of 3 or more tubes at any one
time. Alltypes oftubes in stock. cnrrhge

74p per ltem,
PLUGS
Jack Plugs nnd Bockets Co-Axial Pluga
8tandard P aa wp Belling Lee (or similar type) 8ip
Btandard SOcketa oo 124p Add 2p per dos. p. & p.
LINE OUTPUT TRANSFORMERS

G.E.C. BT454 .. 8475 G.E.C. 2028 .. 8475
gg C. ;!0'1;4666 .. : ;g G.E.C, 2041 . . 3475

g . G.E.C. 2000 Se;
GEC. 2013 DT i, e “7
G.EC. 2014 . 8478 e Woe s
G.E.C. 2018 . TS Pye  Mod, 00
G.E.C. 2043 . 2478 Pye  Mod, 40 o 847
G.E.C. 2048 24-75 Thorn 800—850 .. . 2478

STYL! I—BRITISH MANUFACTURED
gld‘t‘yp;: gtoek o Double Tip “8" 33
e Tip 8™ wpyr

Single Tip “D” e Double Tip "D 4

“D" = Diamond

and insurance 75p anywhere in Britain.

SEMICONDUCTORS BRAND

REMARKED DEVICES

2N 3819
2N3826
2N 3905
2N 3914

IN914

62p | R.C.A.
80p | 40253 PA.
20p | 40398 PA,
25p | 40458 PA,
184p | 2N4061 224p
184p | 2N4062 224p
274p | 2aN4288 174
82¢p | 2N4201 1749
17¢p | AC1 30p
284p | AC117 80p
25p | AC126 20p
AC127 25p
26p | AC128 20p
78p | ACL54 224p
§74p | AC176 25p
AC187 624p
574p | AC188 b247 )
ACY17 2%p
ACY18 25p
1. ACY19 £25p
12¢p | ACY20 25p
18p | ACYZ1 25p
274p | ACY22 £20p
78p | ACY28 20p
20p | ACY40 20p
20p | ACY41 25p
174p | ACY44 40p
2;3: AD140 40p
AD142 58p
£20p | AD149 574y
35p | AD150 624y
30p | AD161 8%p
3% | AD162 iy
P.A. | AF102 58p
DIODES & RECTIF|
7ir | BOYS8
10p (8eries) 24y
22¢p | 018 124p
740 | OA4T7 ki7)
184p { OA70 74
284p | 0AT9 9p
20p | 0AS8] 74
224p | 0A90 79

BA156

BC142 Mp BF224 30p
BCl143 BF225 30p
BC147 1'"9 BF257 7y
BCl148 BFX84 80p
BO149 17", BFY19 33p
BC152 174p | BFY50 28ip
BC157 £20p | BFY51 224p
BC158 17ip | BFY52 29¢p
BC169B 14p | B8X21 374p
BC169C 0C26

BC171 173p | OC26 884p
BC1756 Nip | OC28 2}p
BC183 £224p | 0C29 760
BC184 224p | 0C35

BC187 284p | 0C38 a2y
BC213L 28ip | 0C42 D
BCYS2 8%p | 0C44 20p
BCY38 284p | OC45 124y
BCY70 20p | 0C46 18p
BD115 78p | OC70 15p
BD121 85p | ocT1 18)p
BD123 82¢p | OC72 184p
BD124 824p | 0C74 24p
BDI131 #74p | OC75 224p
BD132 974p | OC76 224p
BF115 28p | OCT7 274
BF117 474p | OC78 25p
BF180 P.A. | OC81 £20p
BF162 P.A, | OC81D 20p
BF163 35p | 0083 25p
BF167 28p | 0C84 25p
BF173 324p | 0C139 %4y
BF178 7:6y 0C140 324p
BF179 4D | oc170 30p
BF180 3% | oc171 30p
BF181 324y

BF184 28p | 0C200 324p
BF1984 22ip 0C202 7%
BF195 274p | OCET1 424p
BF196 24p P346A 25p
BF197 814p | TIB43 40p
BF198 4%4p | P.A, Priceon
BF200 36ip application

CARTRIDGES
Ine. P. T. Ine. P.T.
each oach
£3-00
£1-36
. 8588
. 852188
. #15-00
219-50
99p
7o
00
21-12
2118
84p
84
£1-25
41.79
£1-79
MAGNETIC RECORDING TAPES by a leading manntasturer
POLYESTER POLYESTER 5
Lengil Spool Sise in. Prioe Length Bise in Price
Standard Play 9001t [ 0p
8001t L] 50p 1200t 53 86p
8501t 52 83p 18001t 7 41-00
12001t 7 700 Double Play
12001t 5 87p
2101t 3 2 18001t 53 £1-10
4501t 4 43p 24001t 7 #1-30
CASSETTES
Boxed in Piastic Library Packs
P

120 ..
P. & P. 7p on all orders,

ADD 3p PER ITEM FOR POST AND PACKING FOR
ORDERS UNDER 24 PIECES.

TERMS, CASH WITH ORDER ONLY. POST AND
PACKING PAYABLE ON ORDERS UP TO £6, AFTER

THAT, FREE EXCEPT C.R.T.'s.
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“Brightlife” neons give greates brightness snd 25.000 hours average
life. The }* diameter neons are moulded in polypropylene which
diffuses the light and the §” dimmeter neons are moutded in polycarbenate
which gives higher light transmission Bath types give a glow hehind
the panel to warn maintenasce staff. Units are one hole fixing I
ang ¥ diameter clearance
The very low cost of these neon/resistor assemblies makes them ideal for safety uses. particulerly in
transistorised equipment whee most voltages are safe to be handled. Usually the mans transformer as the
only dangerous terminals zad for a few pence these indicators can be soldered on directly as a warning
Iight. Unlike incandescent indicators these can be fitted and forgotten.

10 off

100 off 1000 off
6" PC, 6" PP, 11C”C, 110PP. T. K 0.15 0.14 012
30" PC. 30" PP. F 0.17 0.16 014
PP/G, PP/H. Q. Alpha numeric. 0.20 0.18 016
M or M110 0.05 0.04 004
N 0.05 0.04 003 = |
PP/I. PP/J. L. Spare caps & bodies 0.03 0.02 0.01 E'

Post and Packing—15p any gquantity

i
WEST HYDE WED

WEST HYDE DEVELOPMENTS LIMITEO, RYEFIELD CRESCENT NORTHWOOO HILLS, NORTHWOOD. MIDDX. HAG INN.
Telephone: Northwood 24941/26732 Telex: 823231

WW—088 FOR FURTHER DETAILS

a6s

ONTOS

UNIVERSAL

Foruse
wherever
a third
hand is
needed.
Fully
adjustable \i
for

any angle in
any plane.
£3.60.
P&P28p

Another
PAIR

of hands.
£5.95.
P &P 35p

A unique two-in-one version
with 2 sets of jaws, -
each rotatable
through 360°
in any plane.

The Ontos is a multi-purpase. mult-position vice. ideal
for holding P.C. bosards for assembly. soldering or
testing. The jaws will hold flat. round. square, or
hexagonal parts. It is quickly reset to any new angle.
in any plane, making it ideal for building up
modules. as a micrometer or gauge stand. as a light
general purpose vice, in the laboratory. or
whenever you need an extra pair of hands!

- Always ready for the out of
reach socket. Easy-to-carry
lightweight reel with
neon indicator, moulded
in rewind handle and
easy wind non-twist
cable. 13 amp fused plug
and socket. Either 50 ft
of 5 amp or 30 ft of 13
amp cable, 30 ft 13 amp
or 50 ft 5 amp. 1 at
£4.98. P & P 35p
DISCOUNTS FOR QUANTITY.
POSTAGE & PACKING EXTRA

Typically used wm quantities by

washing maching manufactu-

rers  and suitable for 1ab e £
ete. Fitted with non-wire-cutting 1 8
contacts  and fuse, Suitable for 9

up to 13 amps. A neon indicator
lights when mains s on the outer
sockets. 1 at £1.35. P&P 15p

c

SEND FOR FREE LEAFLETS & PRICE LIST
WEST HYDE DEVELDPMENTS LTD., RYEFIELD CRESCENT, NORTHWOOD HILLS, MIDDX,, HAB 1NN
Tetophone: Northwood 24941/26732. Telex: 923231 WEST HYDE NTHWD

WW—089 FOR FURTHER DETAILS

This illustration shows
Sinclair Project 60
made-up using
Mod-2 Gready
punched

TN

Contil Mod-2 instrument cases
are ideal for development and cheaper
for  production. Made

X Y I 1oft PEP X v 1z 1o pgp | With PVCcoated materials
S - S} there is mno paint to
A 45 3 85 190 15 N 45 7 13 305 28p scratch, the surface is
B 45 7 65 220 28 0 45 10 13 400 35 scuff resistant and easy
C 45 10 65 275 289 P 9 3 13 305 28 to clean. Coated
0 9 3 65 275 28 @ 9 7 13 400 35 .
aluminiu
£ 9 7 65 3p5 280 R 9 10 13 490 35 b k"" m f|r°m A ang
F o9 10 65 a0 28 S 13 3 13 400 3% 868 DAweg  GIvoD
G 13 3 65 305 289 T 13 7 13 490 35 easy cutting with rigidity
W 13 7 B85 380 28 U 13 10 13 B00 45p and coated steel top,
I 13 10 65 4p0 3 Y 18 3 13 480 35 bottom and sides gives
J '8 3 65 2360 28¢ W 18 7 13 600 4% strength and ease of
K it 7 85 4% 35 X 18 10 13 760 45p a :
L 18 10 65 600 45p G  Woodgram 400 28p ofszr';:'y' . [hree] d":'gh's
M_45_3 13 220 2% Sies ininches two ade:th: u;i:;l 285 zri‘f
Kit of Sinclair hardware inc. apacitors, plugs. sockets. screws. wire heat sink. ferent cases. Mod-2
fuse, fuse hoider, etc. £3.40 P & P 22p. P
Sinclair punched case and thessis. Mod 2 type G in wand grain, £4.25 means modern design,
P&P 28p. low cost, off the shelf delivery.

Type G is now available in simulated teak in wood grain finish and ideally suited
for domestic equipment. Also available ready punched for Sinclair Project 60,
with or without A.F.U. It is available with a set of fitting plugs. sockets, fuses, etc.

= WEST HYDE WO

WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT, NORTHWOOD HILLS,
NORTHWOOD, MIDDX., HAG INN. Telephone: Northwood 24941/26732. Telex: 923231
WW—090 FOR FURTHER DETAILS

CONTIL

PRINTED CIRCUIT-BOARD

Some of the many reasons why Contil boards are
preferred: Gold on all contacts. Passivated roller tinned
Low cost chassis for boards. Can be used on their own
or n our low cost Contil Mod-2 casas. Power rails
adjacent to other conductors. Poiarising pins.
CHASSIS. Y Chassis ara supplied as two moutdings
each carryng 20 slots for boards and 20 slots for con-
nectors These are supplied in pairs. In the large cases
two pairs can be used, so giving a maximum of 40
boards on " centres. Q chassis is free standing.
but can be bolted down.

BOAROS

Type A—Standard Contil board. 20
conductors with power fails at right
anglesto connectionrails.  EACH50p
Type B—Hait bosrd s abave, butwith
20 connector ways. EACH 40p
Typs C—0.1" pitch. Verto type but to
fit Contil 44" square. 43 copper strips
giving 20 ways. EACH 55p
Type M—20 way. goid plated con-
nector inc. polarising pin. EACH 45p
Type 0—PC. Chassis with flanged
mounting plates. 20 siots for boards
and connectors on half inch centras

EACH 210p

Type Y—1 pair, 10.3/8” wide as above

moulding only. 145,  ABOVE N
Tynpue \sq S ,,Yu" pnnted circuit boarz One pair of Y type chassis mouldings mounted
supparts 15p per pair in a Mod-2 case. Thiscase can take 2Y chassis

pairs or space for a power supply, etc. with

In addition we are also supplying the ©
1Y chassis pair.

most poputar Vero board. Type 122
1" pitch, 17.9” x 3.75". EACH 100p

DISCOUNTS FOR QUANTITY.
POSTAGE & PACKING EXTRA

WEST HYDE WQD

SEND FOR FREE LEAFLETS & PRICE LIST
WEST HYDE GEVELOPMENTS LTD. RYEFIELD CRESCENT, NORTHWDOD HILLS, NORTHWGDD, MIDOLESEX, HAG INN.

Telephane: Northwood 2494 1126732

Telox: 923231 WEST HYDE NTHWD.

WW—091 FOR FURTHER DETAILS
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0xley Snales

The extensive range of Oxley Snales now
include an Eyelet version (which is ideally
suited for mounting |.C. Packs and other
components for experimental work). They
augment the well known standard range of
Oxley ‘‘Snales” suitable for mounting in
0.040inches, 0.050 inches diameter holes.

Send for technical details and samples.

OXLEY DEVELOPMENTS CO.LTD. ;
Priory Park, Ulverston, North Lancs, England DX E Y @
Tel: Ulverston 2621 Telex: 6541 Cables: Oxley

Ulverston

W.W. AMPLIFIER KITS

100 W AMPLIFIER (OVERLOAD PROTECTION INCLUDED)
Designer, Texas Instruments Approved.

Matched Set 22 guaranteed Texas transistors, diode, |3 caps,

32 resistors, 3 pots, choke, 2 h/sinks 4 in. X 46 in. X |3 in.,

drilled 2 x TO3, fibreglass P.C.B., construction notes.. 18-00
2 sets o oo .. o 0o 00 00 35-00
Texas 2N3715 . 225 Texas 2N3791 350
Imported 2N3791 . 275 Drilled hfsink 0-40
F/glass P.C.B. . 095  Mains transformer 6-00
4700 mfd. 63v. 1:70 1000 mfd. 64v. .. 0-70
Power supply; 42v. + SOv. transformer, all cpts., h/sink 15-00
2 power supply kits 0o oo 60 .. 0o 2850
30W BLOMLEY (New approach to class B)

Semiconductor-set . 6:00 Resistors, caps, pots 195
30W BAILEY (SINGLE POWER RAIL)

10 transistors .. 5:30 Resistors, caps, pot 1-30
LINSLEY HOOD CLASS AB

MJ481, MJ491, MIES21, BCI82L, BC2I2L, Zener 3-35
16 resistors, [0 capacitors, 2 pots .. oo 220
LINSLEY HOOD CLASS A (DEC., 1970, CIRCUIT)

4 transistors 1-55  Resistors, caps, pot 1-80

Please state 8Q or 15Q for L.H. amps.
Transistor matching and mica washers at no charge.
Resistors, except power types, W 5%. Low noise carbon film.

SEMICONDUCTORS

NEW: TIP3055 (70V, 15A, 90W) | hole mounting 2N3055 equiv. 0-60
2NI613 030 BCl26 022 MI49] [-30 1544 010
2NI1711 025 BCI82L 0-10 MPSAO5 0-30 15920 0:-10
2N3055 060 BCI84L 012 MPSASS 0-35 153062  0-35
2N3716 285 BC2I2L 0-12 MPS405 060 TIP29A 0-50
2N3904 0-32 BFYS0 020 MPSUSS 070 TIP30A 0-60
2N3%06 0-32 40361 050 MJE521 0-72 TIP33A [-05
BCI09 0-12 40362 060 IBO8T20 0-60 TIP34A 2.00
BCI25 0-I5 MJ48I 120  IB40K20 1-60

BRAND NEW TOP QUALITY COMPONENTS, FAST SERVICE

MAIL ORDER ONLY
POST FREE:

POWERTRAN ELECTRONICS

2 KENDALL PLACE - LONDON - W1

WW—092 FOR FURTHER ‘DETAILS

WW—093 FOR FURTHER DETAILS

MARSHALL’S INTEGRATED CIRCUITS

NEW LOW PRICES . LARGEST RANGE . BRAND NEW .

FULLY GUARANTEED

SPECIAL OFFER: 5% DISCOUNT TO ALL SATURDAY CALLERS (JULY AND AUGUST ONLY)

RCA LINEAR ICs

Type 1-24 25-99 Type 1-24 25-99 Type 1-24 2599

2 2 2 2 2 ]
CA3000 1-80 1-60 CA3049 160 143 CA3059 165 1-48
CA3001 268 240 CA3050 184 164 CA3060 491 4-37
CA3002 1-80 1:60 CA3051 134 1-20 CA3062 2:55 227
CA3004 180 1-60 CA3002 165 1-47 CA3064 120 1-07
CA3005 117 1-06 CA3053 048 041 CA3085 120 1-07
CA3006 2-80 2-50 CA3054 109 097 CA3073 113 100
CA3007 2:63 234 CA3056 240 213 CA3076 130 118
CA3008 180 1-60
CAS3008A 2-96 2-64
CA3010 137 1.23 MOTOROLA .
CA3010A 2-53 225 ‘We can now offer the whole vast range of Motorola I1,C.8.
CA3011 074 0:65 at industrial distributor pricea,
CA3012 088 079 2
CA3013 105 094 Examples: MC1709CL 0-95
CA3014 124 110 2 MC1712CG 1-50
CA3015 2:09 1-88 MC724P 0-68 0 1-02
CA3015A 3-40 303 MC790P 1-24 MFC4010 0-90
CA3016 2-46 219 MC1303L 270 Data 8heets £0-12} extra.
CA3016A 373 333
CA3018 084 075 FAIRCHILD 1.5 6-11 124
CA3018A 1-10 0-99 (RTL) 3 3 E
CA3019 084 075 L90o 0-40 037 0-38
CA3020 126 113 L4 0-40 0-37 0-35
CA3020A 160 1-43 L923 0-40 0-37 0-85
CA3021 156 1-39 1-5 6-11 12-24
CA3022 130 116 AR 2 ] ]
CA3023 126 113 UA702A TOS 2-80 270 2:75
CA3026 100 090 UA702C TO3S 077 075 0-72
CA3028A 074 065 UA703C TOS 1-37 1-30 1-25
CA3028B 105 094 UA709C TO5 1-28 117 112
CA3029 0-87 077 UA709C DIL 0-85 0-55 0-50
CA3029A 165 1-47 UAT09C TO3 0-55 0-52 0-46
CA3030 137 123 8N72709P DIL 075 070 085
CA3030A 253 225 UA710C TOS 1-25 117 112
CA3033 2-58 2-26 UA710C TO3 0-70 0-85 0-60
CAB033A 426 3-80 UA716 TO5 1-87 176 170
CA3035 123 110 UA723C TOS 1-62 1-50 1-42
CA3036 073 0-65 UA736C TOS 1-60 1-46 1-37
CA3037 165 1-47 UA741C TOS 0-87 0-80 0-20
CA3037A 2:53 225 UA741C DIL 0-87 0-80 0-70
CA3038 2:53 2-25 LM741CN  DIL 0-87 0-80 070
CAR038A 3-40 3-03 1-24 25-99 100-499
CA3039 084 075 TTL LOGICS 3 3 3
CA3040 2-40 214 BN7400 0-25 0-20 0-18
CA8041 109 0-97 8N7401 0-25 0-20 0-18
CA3042 100 097 8N7402 025 020 0-18
CA3043 137 123 BN7403 0-25 0-20 0-18
CA3044 120 1-07 8N7404 0-25 020 0-18
CA3045 123 1-09 8N7405 0-25 0-20 0-18
CA3046 0-68 0-60 8N7406 0-80 075 0-70
CA3047 137 123 8N7408 0-25 0-20 018
CA3047A 253 225 8N7409 0-25 0-20 018
CA3048 204 181 8N7410 025 0-20 018

A.MARSHAL

F

&SONLTD

s s s MULLARD TTL £ MULLARD
8N7411 025 0-20 018 FIH10L 0874 mﬁf 1_:8 .
8N7413 0-50 0-45 0-40 FJH121 0-87¢ 242 425
8N7420 025 0-20 018 FRFTEVS) 0874 243 1-50
SN7430 028 0-20 018 . ° 263 0774
BN7440 0-25 0-20 018 FJH16 O 393 0-97¢
SN7T4IAN 100 0-90 0-80 Wenh O I
FIH221 0874 10 125
8N7442 100 0-90 0-80 320 0-72¢
8N7446 125 110 1-00 FJ7101 1-374 350 175
8N7447 110 100 090 LRIl 187¢ o
8N7448 100 0-90 0-80 FIJ141 3124 522 860
8N7450 025 0-20 0-18 FIJ191 1874 530 495
8N7451 0-25 0-20 018 FIJ251 3-12¢ o P
8N7453 025 0-20 0-18 FIYI101 0-80 TAB10L 0974
8N7454 025 0-20 018 TAD100 fg;:
8N7460 0-25 0-20 018 AD11 :
MULLARD D!
8N7472 0-40 0-35 0-30 L
8N7473 0-45 0-40 0-35 FCH101 0-87} GENERAL
SNT474 0-45 0-40 035 FCHI121 LR PmAmcxmc ;Aw
8N7475 1-00 0-80 0-80 FCH201 1-324 PA230 1-40
8N7476 045 0-20 0-35 FCH231 1-50 PA234 0-92
8N7483 100 090 0-80 FCJ101 1-624 e i
8N7486 0-50 045 0-40 PCI11L 1-55 PA24E 1.60
8N7490 1-00 0-90 0-80 FCI201 1:80 PA204 10
8N7492 1-00 0-90 0-80 FCI211 275 A265 -
; " ; PA424 205
8N7493 1-00 0-90 0-80 FCK101 4374 PA436 190
8N7495 1-00 0-90 0-80 eRa R PA4OL 305
8N7496 1-00 0-90 0-80 Data & Application
8N74107 0-45 0-40 0-35 8heets 8p per type.
8N74153 190 170 1-50 LRSS s
SN74154 2:20 145 180 8L403A 2-12¢ TOSHIBA P
8N74160/T157D1 1-80 1-70 1-80 3 "““c"ml" L4 3‘01190151’ 457
. H q 81701 - watt amp,
8N74161 2-80 2:50 2-40 Bor THOOLP © 1.5
8N74164 220 1-95 1-80 Pre-amp
BN74165 225 1-95 1-80 TAAG61B  1:98% Data sheets  0-12¢
8N74162 225 185 180 BRIDGE RECTIFIERS
8N74193 225 195 1-80 MP. PIV ]
1 600 0-47¢
8 Pin TO-5 1.C. Hoiders, £0-35 15 100 0474
14 Pin Dual-in-Line LC, Holders, $0-32} 2 100 0-62¢
16 Pin Dual-in-Line 1.C, Holders $0-40 4 100 0-70
4 200 077}
Al gates may be mixed to qualify for quantity discounts. 8 50 0-62¢
This applies also to M81s (separate mixes only). [ 200 0-87%
TTL Data Book 20p 6 400 1124

See our Ad. on opposite page for Transistors, Diodes, Passive Components and
m P. & P. charges. Many more types in stock and arriving daily. PLEASE ENQUIRE.
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CHOICE OF 1000°S OF ITEMS LARGEST SELECTION LOW PRICES AND RETURN OF POST SERVICE

PRESETS Carbon Miniature a
and Horizontal. 01 watt, 0:2
watt 0-075.

RANSIST “Brand new and fu y guaranteed. TE:—A large b of our tr s have
TRAN ORS Brand d full PLEASE NO Al f h
now been reducedjin price. Many more semi-conductorsin stock. Please enquire for types not listed.
2G301 20 | 2N3393 0-15 | 3NI28 070 |BCI22 020 | BFY25 025 | NKT2[4  0-22}
g1 029 |2t gl | OTIBCIZ 93 |srvis 0% |NKmie 037}
2G3 d ; . . . .
2G306 -424 | 2N3403 224 [ IN142 55 | BCi40 0-37¢ | BFY30 0-50 | NKT217  0-42
2G308 30 | 2N3404 -32} | 3NT43 ‘674 [ BC147 0-174 | BFY4] 0-50 | NKT219 -30
2G309 30 [ 2N3405 -45 | 3NI52 874 | BC148 0-12¢ | BFY43 0-624 | NKT223 274
2G371 15 [ 2N3414 224 | R.C.A. 52} | BC149 0-174 | BFY50 022 KT22 28
2G374 20 [2N34i5 -224 | 40050 ‘55 | BCI52 0-17% | BFYS| 022} | NKT225 224
2G381 224 [ 2N3416 -37¢ | 40250 0-874 | BCIS7 020 | BFY52 0-224 | NKT229 -30
2N388A 624 [ 2N3417 -374 | 40251 -32¢ | BCI58 0-174 | BEY53 0-174 | NKT237 -35
404 22¢ | 2N3439 -30 | 40309 324 [ BCI59 020 |BFYS6A  0-574 | NKT238 .
2N696 20 | 2N3440 0-974 | 40310 -45 [ BC160 0-624 | BFY75 0-30 KT240  027%
Mer s ame im G o s SN IRNE S NHA o
2N6 . : 40312 -47 0 F 0 :
2N699 -62¢ | 2N3605 274 483{4 373 [ BCi68C  0:15 | BEY90 0-67¢ | NKT243 624
2N706 124 | 2N3606 271 | 40315 .37} | BCl1698  0-14 | BFWS8 0274 | NKT244 AT
2N706A 124 | 2N3607 ‘224 | 40316 .47} | BCI69C  0-15 | BFW59 0-25 | NKT245 20
NI 0ea|Ndes  oa |4 i (BCI0 U BEMR 0% [NEme 030
¢ . i i . d
NTien 030 |3Ndros  ous'| 4o A el O (B 1 [Nkmt ox
2N726 0-30 |2N3706 124 4?)23 474 | BCI82 12§ [ BRY29 -47¢ | NKT272 20
2N727 0-30 | 2N3707 0-15 | 40326 .37¢ | BC183 -12¢ | BSX19 174 { NKT274 20
2N9I14 0-173 | 2N370! 009 | 40329 30 | BCl84 15 | BSX20 174 | NKT275 20
2N916 174 [ 2N3709 10 | 40344 a7y | BCI82L 10 | BSX2! 374 | NKT281 27¢
e Gm \dwe i @ Samiacmt el |8 po NOE e
N d . 52 . . .
2N930 274 | 2N3713 874 :8 23 424 | BC212L -12 | BSX28 324 | NKT403 75
2N987 ‘524 [ 2N3714 2 40361 .47} | BCYI10 27} | BSX60 824 | NKT404 624
2N 1090 224 | 2N3715 2224 | 40362 -§74 | BCYI2 274 | BSX61 624 | NKT405 75
2N109t 224 | 2N3716 2 40370 324 | BCY30 0-27} | BSX76 224 | NKT406 624
2NI131 25 [ 2N3773 2. 4040 574 | BCY3i 030 | BSX77 27} | NKT451 624
2N1132 25 [ 2N3791 275 | 40407 .40 | BCY32 050 |BSX78 0-27¢ | NKT452 .62
2N1302 173 [ 2N3819 35 | 40408 524 | BCY33 025 | BSYiO 0274 | NKT453 474
2N1303 174 | 2N3823 97t | 40409 85 | BCY34 -30 | BSYII 274 | NKT603F  0-324
2N1304 22} | 2N3854 274 | 40410 ‘824 | BCY38 40 | BSY24 15 | NKT613F  0-324
Mo oname ennGn o BR IS \RE Sh NeT in
2N1307 28 | 2N3855A  0-30 | 40468 35" | BCY42 0-15 | BSY27 174 | NKT713 25
2N1308 30 | 2N385 30 | 40528 721 | BCY43 0-15 [ BSY28 74 | NKT717  0-424
NI 077 |3Npdss. o2s | 40600 THIBSYS  ORIIRYS  0an' |NKTre  oas
e pn'lavemes ode |AfG 0 |scvm  om|me  on | N 03
632 Jo |3N3%30a oaaf |ACI26 020 | g=reg So! | B3v3e 331 | NKTro339 032
ENT 30 [2N a0 |ACl2ZZ 025 | gcyy) | By B! NKTio4e 630"
2N 1638 274 |2n3ses 150 [AS1Z8 80 | Bcvm 171 | BSYa0 314 | NKTI0439 0374
2N1639 274 | 2N38 0-40 | AC176 25’ | BCZIO 274 | BSYSI -324 | NKTI0519 0-32¢
2N1701 624 [ 2N3IB7T7TA 040 | AC|87 ‘623 | BCZII 424 | BSY52 -324 { NKT20329 0-474
2NI711 25 2N 374 | ACis8 373 | BDI116 ‘124 | BSY53 -374 | NKT20339 0-37¢
2N1889 324 | 2N3900A 040 | ACy7 271 | BDI2I -65 | BSY54 40 | NkTBOTII 0-77¢%
2N1893 374 | 2N3%0 974 | ACvi8 25" | BDI23 -82¢ | BSY56 90 | NKT80112 0-97}
2N2147 -824 | 2N3903 35 | 4Cvie a5 |BDI24 -824 | BSY78 -474 | NKT80113  1-124
2N2148 ‘574 [ 2N3904 35 | /&¥33 23 |sor13i 75 | BSY79 -45 | NKT802t1 0924
2N2160 ‘571 [ 2N3905 374 | f&y3Y 23 |8oi32 -85 | BSY82 -524 [ NKT80212 0-92¢
2N2193 -40 [ 2N3906 374 | REY32 23 |sorio -374 | BSY90 57} [ NKT80213 0-92¢
2N2193A 042} | 2N4058 A7 | A&Y3E 20 |BOYII 1-62¢ | BSY95A 124 | NKT80214 0-92¢
2ZN2194A  0-30 | 2N4059 JLA NS 20 |Boviz 50 | BSW4l -424 | NKT802t5 0-92%
2N2217 027} | 2N4060 12 | fGTH 29 |eovis 75 | BSW70 271 | NKT80216 0924
2N2218 0-32¢ | 2N4061 012 BDYI9 974 | CHIl 075 | OC20 75
IN2219  0-32F | 2N4062  0-12 ngjg j;g* BDY20 124 | C424 0274 | ©OC22 0-50
2N2220 025" | 2N4244 0474 | 28149 371 | BDY38 974 | C425 085" | OC23 060
2N222) 025 [2N4245 0-42 BDY60 25 | C426 040 | OC24 0-60
En e v o doal  ohilase % (g SRS ih
q 2 . Bl - 744 -30 6 027
IN2797 030 |2N4284 o174 | ADlS2 374 | gF115 025 |DI6PI 374 | OC28 0-62¢
2N2jes 017y |2N428s 017 AR 042t | Brt17 0474 | DI6P2 40 |oc2e 0624
Nbe, ompnvame om A od ae o Bln  SigeR 34
2N2410 0424 | 2N4288 0:174 [ AELI6 025 | BFI73 0-324 | GETI02 030 | OC4l 0-224
2N2483 0274 | 2N4289 0-17¢ | AF117 025 | BFI77 0-30 | GET!I3 20 [ OC42 025
%,r:ggg; 8-;;? %:33? 8-:; QFH; g:%i BH;e 030 | GETii4 20 | OC44 020
2N2540 o-n; 2N4292 0-124 | AF124 022 gFlsg 3:::‘121 gﬂ:; 33 882 3:&*
2N2613 035 | 2N4303 0-474 { AFI125 020 | gFI8I 0-324 | GETI20 -52¢ [ OC70 015
2N2614 0-30 | 2N5027 0-524 | AFI26 0-20 | BFI84 025 | GET873 ‘124 | OC71 0124
2N2646 0-52} | 2N5028 0-574 | AF127 0-174 | BFI85 0-42¢ | GET880 30 | 0C72 0-124
2N2696 0-324 | 2N5029 0-474 | AF139 0-374 | BEI94 0-17} | GET887 20 | OC74 0-32¢
2N2711 0-25 | 2N5030 0-424 | AFI78 0-424 | BF195 20 | GET889 22 C75 0-22¢
My ok N SDbIANE ORI | Bri i R R RIS A
o 2 . i B . B -
2N2714 0-30¢ | 2N5I75 0-52¢ | AF18I 0-424 BF:9t7; 3: ST‘Z? g ogs{ 8-%8
e oyl od\imp i emlicume elsal S
N -30 . k F224 20 | M - .
2N2904A  0-32} | 2N5245 0-45 | AF280 0-624 | BF225 0-20 'Mi:gg H; oggi 8,5
2905 0374 | 2IN5246 0-42% | AF211 0-321 | BF237 0-224 | M4zl 1-12¢ | OCI39 0-32¢
b T e S M S
g : - E 3 0- 17 0
INpoen oAy N AT omblEwy  om| W 1%t (Scbe  odo
E - : q 224 | MJ4 1-25 2 4
2N2923 0-15 | 2N5305 0374 | ASY26 025 | BFXI3 0-224 | MJ490 1-00 | OC20] 0-60
2N2924 0-15 | 2N5306 0-40 | ASY50 025 | BFX29 -30 | MJ49i 1-374 | ©C202 075
2N2925 0-15 | 2N5307 0-37¢ | ASY5] 0-324 | BFX30 -30 | MJI8oo 174 | oc203 0-424
O s e R et ] s
reen . - - 37 M -87 -
Yetlow  9-12¢ | 2N5310 0-42f | ASY62 0-25 | BEXSI 0-20 | MIES2I -874 | ©C207 075
Orange O 12§ | 2N5354 0274 | ASY63 0-17¢ | BEX68 0-67¢ | MPF102 424 | OCP7I -42
2N301 | 0-30 | 2N5355 027} | ASY72 025 | BFX84 -25 | MPF103 0-37¢ | ORPI2 62,
2N3014 0-324 | 2N5356 0-324 | ASY83 0-25 | BFX85 -324 | MPF104 -37 RP6 -50
Ns o hwe o dm o Ese  an nhls, ohner i
- E - 27 PS363 324 | Tis34 -62
2N3055 0-75 | 2N5367 0574 | AU103 125 | BEX88 25 | NKTO0013 474 | TIs43 40
2N3133 0-30 | 2N5457 0-37¢ | BC107 0-124 | BFX89 624 | NKT124 42 | TIS44 12
2N3i34 0-30 | 25005 075 | BCIO! 0-12¢ | BEX93A 70 | NKT|25 274 | TIS4S 12
ESIE A O A e e B A
: . E - NKTI2 274 | TiS4 2
2N3340 0974 25103 025 |BCIl4 0-25 | BFYI7 224 | NKTI35 274 | TIS48 12
2N3349 1-30 | 25104 0-25 | BCIIS 0-274 | BEYI8 vnt NKTI37 -32 | TiS49 12
2N3390 025 | 25501 0-32¢ | BCI16 0-27} | BFYI9 0-32¢ | NKT210 -30 | TIS50 17
2N3391 0-20 {25502 0-35 |BCil6A  0-27} | BEY20 1-60 | NKT211 30 | TISSI 12
M o (me  omiscur  opamn s Namn BB i
. - g - 3 E Tl
PANEL METERS 5 ” 1-25 | Log. and Lin, With switch .. oo 0o .. 025
38 Series—FACE SIZE 42 x 10 o 125 | Wire-wound Pots (3 watts) a0 0o .. 0-37¢
42 mm.Af'\lI pr|cestOé' 1-9 '058 D :%: Twin-Ganged Stereo Pots, (Log. and Lin.) Less Switch 0-40
pieces. meters D.C, P <
50 Microamp I~:7} 500 e 125 HEAT SINKS £
100 " 175 ! Amp 125 | 4.8" % 4° x |” Finned for Two TO-3 Trans. .. 047}
200 " 1-624 H " 125 | 4.8" % 2° x 1" Finned for One TO-3 Trans. .. 0-32f
Y50 " 130 o Volts 123 |Forso-10-025 For TO-5 0-05 Finned
180-0-100 :: 1-624 50 :: 123 For TO-18 0-05 Finned For TO-1 0-05 Finned
5000590 yitifimp 128 3% " 135 | zENER DIODES £
SPEAKERS r 20 400 mW (from 3:3v to 33v) .. 60 oo .. 015
ook 6 (3ol m)2.37* 3 0-‘62} :otht (f{'om 2'34;:0 2?0052,).. oo oo oo 0'%%}
.. .. v .. " tt (from 3- to v e N
9" x 4" .. .. 127} 5 0 0 .07 = h . i .
g, 5 i' : 53;1 Ig, geramic . ?g;: 20 Watt BZY93 Series (from 7-5v to 75v) .. 0-52%
? X 47 . .o 0 * Ceramic oo (€ q
5 x 3 | 0931 | Fostond pocking "~ 015 | B0 Sokermeirem 1 1 L Ui

nd Sub mini e. Vertical
watt, all at 0-06 each. 0-3

Log. and Lin. Less switch ..

CARBON PCTENTIOMETERS

0-16

POSTAGE AND PACKING CHARG&SII

025 iminimum;
0-65 (minimum

EUROPE" .. .. L L.
COMMONWEALTH (AIR) 1. ..

SILICON RECTIFIERS
PIV 50 100 200

400 600 800 1000 1200 1400

£ £ £ £ £ £ £ £
A 010 0-i12f¢ 0-I15 016 0-174 0:19 020 — —_
A 0I5 017 020 0224 — 030 — —_ —
6A — — 025 030 0324 035 050 — —_
10A — ['B 0-57¢ 0 0 q
ITA — 0 062} 0 0
5A — B B
I amp and 3 amp are

DIODES AND RECTIFIERS

IN9I4 0-07¢ AAZI7 0-12% BAY31 0-07f | OAS 0-17¢
IN916_ 0-07% BAI0O 0:15 BAY38 0-2% OAI0 0-22¢
IN444001 0-22f | BA102 0224 | BY100 0174 [ OA9 010

is44 019 | BAlIO 0324 | BYIO3 022 | OA47 0074
15120 015 BAII5 0-07¢ | BYI22 0374 | OA70 0-07%
1Si121  0-174 BAI41 0-32¢ BYI24 0-15 OA73 0-10

iS130  0-12¢ BA42 0-32¢ BYi26 0I5 OA79 009

1S131 0-12¢ BAI44 0-12} BYI27 0-174 | OA8l 0-07

15132 0-15 BA145 0-20 BYI|64 0-57¢ | OA85 0-07

15940  0-074 | BAIS4 0-124 | BYXI0 0-22¢ | OA% 0-07

AALIS 0:10 BA156 0'22* BYZIQ 035 OA91 0-07

AAL29 010 BAX13 012 BYZI1 0-32¢ | OA95 0-07

AAZI3 0-10 BAXI|6 0-124 | BYZI2 0-30 OA200 010

AAZIS 0124 | BAYI8 0-174 | BYZI3 025 OA202 0:10

MAINS TRANSFORMERS £

| amp Charger. Sec. 0-3:5-9-18v  Post and packing 0-22 097

2 amp Charger. Sec. 0-3:5-9-18v _ Post and packing 0-22 1-27

| amp (Douglas) MT103 Sec. tappings from 6v to 50v . 162

2 amp (Douglas) MT104 Sec. tappings from 6v to 50v .. 212

Post and packing 0-22¢.

5amp (Duuzlasg MTI07 Sec. tappings from 6v to 50v 5-50

Post and packing 0-37%.
Various other Transformers ranging from }A to 5A in stock.

TRIACS
CisSD .. 1124 SCS5ID 1-95 | DIACS
C36D 100 4043 0-974 | MPT20 0-40
C40D .. 1-50 40486 095 | MPT28 . 0-374
C4lD .. 1-20 40528 0-724 | MPT32 0-37¢
C45D .. 1624 40430 1-30 | MPT36 0-37¢
C46D .. 1-42¢ 40432 1374 | S 021
C50D .. 205 40512 1-45 | 40583 0274
Economg Range Triacs
TC4/10 (Pressfit) 4 amp 100 PIV . oo 0o .. 065
TC4/20 (Pressfit) 4 amp 200 PIV .. o a0 .. 075
TC4/40 (Pressfit) 4 amp 400 PIV 00 oo oo o 0-874
INTEGRATED CIRCUITS
SEE OUR ADVERTISEMENT ON OPPOSITE PAGE.
SHOWING NEW [.C.s AT NEW LOW PRICES.
THYRISTORS
Pty 50 100 200 300 400
1A 025 0274 0-37¢ 0-40 0-47¢
4A -— 0-47¢ 055 0-57¢ 0774
5A — 0-55 065 — 075
7A — 0-55 0-65 — 0971
TIC47 06 amp. 200 PV 0-55,
Also 12 amp 100 PIV 0-75; 2N3525 at £1-124.
VEROBOARD 15 Matrix -1 Matrix
2¢° x 337 oo .o .. .. 017¢ 020
24" x 57 oo . . . 0-21 024
31" x 3 . .o 0o . 021 0-24
33" x 57 a0 . . .o 0-27¢ 0-27¢
24" x 177 . .. . . 0-62. —
31" x 17" o .. . o 0-80 1-07¢
5" x 177 Q0 .o . na — 1:324
334" x 177 (Plain) . 00 . — 0574
57 x 177 (Plain) .o 00 o 0-85 —_
24" %X 177 (Plain 0-47¢ —

) L
Vero Pins (Bag of 50) £0-25. (Bag of 100) £0-40.
Vero Cutter £0-45, Pin Insertion Tools (-1 and - 15 matrix) at £0-55,

RESISTORS { VW & 1 W E24 Series.
Carbon Film } W, INd 3.}/;’ E12 Series.

3 watt 5% .. 0o | watt 10% .. .. 0-02¢
watt 5% .. .. 002
watt 10% .. .. 006  watt 5% .. .. 001
I watt M/oxide . 009
Wire Wound £
24 watt 5% (up to 270 ohms only) .. oo . .. 0074
5 watt 5% (up to 8-2k ohms oniy) .. oo 0o .. 010
10 watt 5% (up to 25k ohms only) 0o oo .. 00124

CAPACITORS. Polyester,
tantalum, trimmers etc.
Electrolytics

ceramics, Polystyrene, silver mica,

MFD. V. £ |MFD. V. £ | MFD. V. £
i8 0074| 25 50 007t 400 16 0-14
16 25 007¢ 32 40 0-07¢ | 500 6 0-124
2 350 010 32 4s0 o027 | 590 0-19
P e W oo B,
4 40 0074| 50 12 007¢ | 1000 16 0418
4 350 0l 50 25 0-074 | 1000 025
5 18 007t| 50 50 410 [ 1000 50 0374
oL oo B B s 3o
. 4 0O d 2% t
8 40 0074! 80 25 0-07 ;5038 ".‘2 :.;;*
8 450 015 | 100 64 0074 | 3000 o5 4
10 12 0074 | 100 12 007%) 0-424
10 25 007f| 100 25 o0-10 |2500 50 0-57}
125 25 074 | 100 50 0124 [2500 64 080
16~ 10 O7¢ [ 125 10 0-074 (3000 25 045
le 13 0074 200 10 0074|4000 100 2:374
25 0.4 0.073| 250 25 0-14 (4500 64 223
25 10 -07¢ | 250 50 0-19 | 5000 25 0-574
25 25 0741 320 10 0074 5000 50 097}
THERMISTORS (MULLARD)
R53 (STC) VA10100-124 | VAI0390:15 | VAI0770-20
1274 | VAI0150-1% | VAI0400-12% | vAl091 0224
KISt e | Valomo-1a) | VAlogeoita' | YAoss 020
ns, -
"oz | VAI10370:12¢ | VALO740-12¢ | VAI097 020
VAI0050-15 | VAI0380:12f | VAI0750-224 | VA3705 0-87}

Telex 21492

ALL PRICES SUBJECT TO ALTERAT

ION WITHOUT PRIOR NOTICE

A. MARSHALL & SONLTD

Tel:01-4520161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

SEND )/-(5np) FORNEW COMPREHENSIVE
SEMICONDUCTORPRICE LIST. (24 pages)
CALLERS WELCOME
Hours : 9-5.30 pm Mon-Frl

9-5 pm Sat

9-1 pm Thurs




BRAND NEW
MINIATURIZED

AUTOMATIC STRIP
CHART RECORDER

by RUSTRAK of America. This recorder
indicates the magnitude of applied currents
or voltages by a continuous distortion-free
line on pressure sensitive paper. Chart width
2§ in. Chart speed i in. per min. Moving coil
movement, scale calibrated 0-100 microamps.
Iut. resistance 4,600 ohms. Chart drive motor
12v. D.C. C/W handbook. Price £40. . & P.
50p.

FACSIMILE RECORDERS
D649 K 18 in. Chart Recorder. Helix speed: 60, 90, 120 rev./min.
Transmission speed: § in.; 16/16 in.; 1} in. per min. 8 ing rate

DYNAMCO 20i0 DIGITAL
VOLTMETER

Fully overhauled, Calibrated (Certitied) and
Guaranteed.

Specification:
Scale: 109999, D.C. Accuracy: 0-001Y
F.8.D. Range: 10 micro V-1-1 kV; 1/P 7
greater than 25,000 M ohm; C.MR. D.C.
160 dB. 50 Hz 130 dB O/P. Parallel
B.C.D. Inductive potentiometric system tor
excellent  stability. Price:  £850 (new
price over £2,000).

TRANSDUCER OSCILLATOR-AMPLIFIER-DEMODULATOR. An.
encapsulated unit. Suitable where space or adverse environmental
diti prevail. Supplied with a matehing transducer a typical

Y6 lines/in.
Ref. €.3........ Price £350. Conipletely overhauled + carriage

SINGLE PEN RECORDER

By Record Electrical (R3)

3 in. chart, sepsitivity 1 mA.
Coil resistance 1-53k. Fully inter-
changeable gears available to make
a wide range of chart speeds.

200/250V. B8ize: 8x11x6 ju.
List over £100.
Qur price .............. £49'50

MULTIMETER TYPE CT471B

Fully  transistorized multi-range
instrurcent  for measurement of
voltage up to 1000 MHz (1500 MHz
with reduced accuracy) and current
up 2 kHz and D.C. Resistance A.C.
and D.C. veoltage and current divided
into 11 ranges.

A.C/D.C. Volts 12mV-1200V.
A.C./D.C. Current 12 micro A-1-2A.
D.C. Resistance 5 ranges 0-1 ohm-
1000 M ohm.

R.F. Voltages 5 range 40mV to 4V,
Battery powered. Offered in excellent condition. Tested before
despatch. Complete with handbook. £54. Carriage 10/-.

WELDING POWER SUPPLY- -Hughes Model
MCW 550. Constant voltage. Weld voltage and duration controls.
Mains input. Price £125.

NEW LOW INERTIA INTEGRATING MOTORS
Electro-Methods Model. 901 and 906 PL. Permanent magnet
D.C. Motor. High aensitivity. ldeal for instrument-type servo
mechanisms, light loads driving mechanical counters performing
integration, or as small power gemerators. Will operate directly
off a photo-cell or thermo couple, ete. 6V. Nominal. Typical para-
meters. Blarting voltage (no load) 15 mV at 0-375 mA. Full load
speed 1845 r.p.m. (approx.). Moment of Inertia of Armature
1-8 gr. cm/em. Weight of Motor 300 gms (approx.).

£15. . & P. included.

E.H.T. GENERATOR, BRAND NEW D.C.
CONVERTER MULLARD TYPE 1049

Input 12V D.C. 0-3A. Output 1800V (Min) at 1 mA, 2500V (Min)
on No Load. Full spec. and cirenit provided. Encapsulated module
L. &in., W. 24in., H. 1§in. £550. P. & P. included.

MIDGET POWER RELAY Type Mk 1 (OMRON)
230V 50 Hz Coil, 1 pole double throw. Unused. Faulty plating
on frame.

b for £1'50. P. & P. included.

R.F. ATTENUATOR MARCONI TF 1073A
DC—150 MHz 1dB steps 756 Ohms. Duulle Bereened construction,
Tested aud in VG condition. £25.

ACTUATOR
By English Electric. Type 4519 Mk. ! D.C. Motor AE 1560 Mk. 1
28V 3A, 500 r.p.m. Intermittent rating. £16. P. & P. inclusive.

ACCELEROMETERS

Model LA23C Potentiometric

+ 10g. operating voltage 30V nominal resistance 17-5K. Price:
£28. P. & P. 25p.

+ 100g. operating voltage 34\ nominal resistance 20K. Price:
£26. P. & P. g5,

Type SE55/A + 1g. Price: £26. P. & P. 25p.

Type F. Ceramic tyre manufactured by G.E.C. up to 1000g. o/p
QBmVi’ c.w. Technical leaflet 2BA stud mounting. Price: £3-75.
P. & P. 25p.

SPLIT-FIELD D.C. SERYO MOTOR

Evershed and Vignoles Type. FAE 2/C/B, ¥B54/A1/B,
FEX25/CG/30, FBBA/PI/B, FAD6/G4/BD, FB3/Al, FEI16/C.
£18-50. P. & P. included.

NEW D.C. STEPPING MOTOR
“Blo-Syn.”” 14V 0-53A 50 oz in torque.

o/p i8 + 3V into 50KOhms. Bupply voltage 12v. D.C. Range of
transducers availahle 0-50: 0-750: 0-1000: 0-1000 psi. Price £85

TRANSDUCERS
New E.D. Instruments Model TD 218. Resistive Bourdon Tube
pressure transducer range 0-2000 p.s.i. Price: £15.

New Displacement Bonded Resistant Strain
Gauge

Range +4 mechanical displacement produces 0-39% resistive
change. Nominal resistance 3-5 3:5 Kohm. Ex-Government
Model No. IT-2-31-35. Price: £10.

MARCONI T.F. 1168 HIGH DISCRIMINATION

OSCILLATOR

Buitable for H.F. Communication applications. The 2 Hz discrimina-

tion makes this instrunent ideally suitable for erystal tilter TESponse

in Tx and Rx drive units in the frequency range $0-110 KHz.

Crystal and standardised centre frequency. Calibration accuracy
1%. Price: £135.

PEN RECORDERS

Southern Instruments M.942C

4 channel fitted with 4 speed gearbox giving 1, 5, 25 and 100 mm/zec.
Frequency response 0-55 Hz with « sensitivity of 25mA
Price: £150.

2 Pen Southern Instruments MR 450

2 channel wtih same spec. a8 4 channel above. Price: £90.

E.M.I. INSTRUMENT L.F. TAPE RECORDER
Portabie equipment consisting of 3 units (Deck, Amplifier and
P.8.U.) in transit cases. Four speeds using standard } in. tape.
Exceptional value, two only availuble. Price: £75.

BRAND NEW ELECTRO-
MAGNETIC COUNTER

A high precision counter offered at
a fractional cost of other manufac-
turers of similar tvpe. High counting
spred. 25 impulse/sec. 6 digit display.
24 volt D.C. eupply. 2-75 watts.
840 ohms. 8ize: 00w X 50mm X
26mm. hinmediate delivery. £4-5Q.
(Carriage extra.) Other various
voltage and impulse rates available.
Phone or write for details.

110v D.C. version available £2-98 (Ex equip.)

NUMICATORS
End Reading Quantity  Price Each Price
(Less Base)
GRIOM/U (Clear) 1- 3 £1-40 Bases
4= 10 £1-35 200
11- 25 £1-30 Each
26-100 £1-20

Side Reading

XN3/FA 38 m/inlead (Amber) .. Less Bases
XN3/F 38 m/m lead (Red) . 1 3 11
XN3A/F 6 m/mleal (Red) .. 4= 10 £110
XN3A 6 m/m lead (Clear) 11- 25 £1-05
XN1i/F 38 m/m lead (Red) 26-100 £0'95

XN23/FA 38 m/m lead (Amber) ..
Post, Free

TELETYPES8 HOLE PAPER PUNCH BRPEII £260.
Also available 5 hole punch BRPE?2 as above, This model bhas
i ble heads. C« lete with spooler. Price £75.,

BIFILAR 8ynechronous Motor. Stepping duty 200 ps/shaft
revolution. kach step 1-8 degrees + 3% accuracy. Non-cummu-
lative. Made by Buperior Electric Co., U.8.A. £16:50. P. & I.
included.

5/7 HOLE OPTICAL READER BY FERRANTI

20 characters per second. £20.

ELECTRONIC ASSOCIATES
VARIPLOTTER |I00E

X-Y' plotter, suitable tor recording ana-
logue information. Table size 15 in. x
10 in.: slew speed 20 in./sec: i/p sensi-
tivity for F.8.D. 0-05-20V in 9 ranges:
Basic i/p sensitivity: Arm 10m V/in;
Pen 1 v/in. Fully overhauled, tested,
guaranteed and in new condition. Price:
£350.

SINE COSINE POTENTIOMETER 47K
Precision component by Pye. Model 2002.
Manufactured to rigid Ministry specification.
The assembly consists of three units mounted
in one frame. Fach unit contains two sine
and two cosine potentiometer sectiuns, the
sliders being ganged together. Electrical
connections. 2 end taps, slider and centre
tap. Mechanical 1/P: 30 r.p.m. Max torque:
3% oz./in. Dimensions: W. 6} in.,, H. 5 in.,
D. 7§ in. Wt. 74 1b. Ex equipment. Good
condition. £10.00 each. Carriage extra.

YHF ADMITTANCE BRIDGE

Wayne Kerr B80IA. 1-100 MHz. Conductance 0-100 millimhos.
Capacitance 0-230 pF and 0 to —230 pF. £120 (409 of new price).
Also B901. Indicates parallel components of conductance and
positive or negative itance for lines, 8 and feeders.
0-100mMho. 0. to + 75 pF and — 75 pF. Accuracy 2% up to
250 MHz. £115 (40% of new price).

SIGNAL GENERATOR

Advance DI/D

Advance D1/D. 10 MHz-300 MHz in 6 ranges.
Modulation at 1 KHz 30 (3. 8quare Ware | KHz
1000 Moduldtion. Attenuator 1 micro v.-
10 mV in b steps. Fine attenuator. 0-10 db.
I/P 80-240 v. 40/2000 Hz. W. 13} in., H. 77 in.,
D. 12} in. Tested and in very good condition.
£45.00. Carriage extra.

L

PH METER

Pye Model 11071. Portable battery operated.
Rugged wooden case construction. Range 2-12 pH.
Min. 8cale Division: 0-2 pH. Temp. compensation,
Manual 0-100 deg. C. Dimensions: W, 12 in..
D. 9 in., H. 5 in. Wt. § Ih. Very good condition,
£42.00. P. & p. £1-00.

Industrial & Scientific Instruments Ltd.

Model 6A. Mains 1/P. Very good condition. Can also be used as
Milivoltineter. Supplied in wooden carrying case. Complete with
Electrode Stand. W. 23 in., H. 134 in. D. 11 in. £30.00. Carriage
extra.

PORTABLE FREQUENCY METERS

TF1026/1. A dirvect reading absorption meter, employing a con-
centric line closed at one end and turned by variable capacitor
at the other end of the line, giving a frequency range: 250 MHz-
500 MHz, on an almost linear scale approx. 9in. in length. Com-
plete in polished wooden case. Price £17-50. Carriage extra.

DIGITAL INDICATORS KGM Type M3
A neat compact indicator providing selective display
0-9. Fig. height 18 mm. panel mounting. 6 mm. tubular
midget tlange lamps. 8upplied with 28 v. bulbs. Finished
roatt black anodized. W. 1 in., H. 2 in. Wt. 4 ozs. Price
£3°25. P. & p. Free.

MQDEL 1706 VISICORDER

In almost new condition. This direct reading U/V Recorder can
record up to 6 channels simultaneously from D.C. 5000 Hz at
writing speed of 30000 1 ohs/sec.

Recording range: D.C.—5000 Hz.

Paper wiith: 1% ins. wide.

Optical Arm: 19 cm.

Paper 8peeds: Eight speeds from 0-25—32 in./sec. and

6—800 mm/sc.
Dimensions: H. 10§ in.,, W. 12 in., Depth 14 in.
Complete with 4 3k Hz Galvos. £400

BRAND NEW CAPACITOR REYERSIBLE
SINGLE PHASE PARYALUX MOTORS

230/250 v. 50 Hz 2,800 r.p.an. 1/30 h.p. Cont. rated. + in. shaft
dia. x 3} in. long. Foot mounting. Weight 6 Ib, £3-5( post free.

COAXIAL LINE OSCILLATOR

By Baunders. Type CLC 7-12. The Oscillator is adjustable from 7-12
MHz. A high reset accuracy with no baeklash having + -19%.
The instrument is supplied with a calibration chart and valve, and is
suitable to be coupled to any waveguide size by using a coaxial to
waveguide transformer. I'rice: £55.

3 PHASE VARIAC TYPE 50 BM

T/P 230 v. 50 Hz. O/P ¢-270 v. 20A. per unit 60A
in parallel {3-7 kvA).Mounted on trolley. H. 38in.,
Dia. 15 in. £80.00. Carriage extra.




:IELD STRENGTH MEASURING SET
I'N 1

Manufactured to highest specification by Union Radio
Company. Complete with Mains/Battery Power Unit, 5
Section Telescopic Aerial. Very good working condition.
£75 (carriage extra).

BARGAIN D.C. STABILISED
POWER SUPPLY UNIT Price £9'50

Brand new solid state modular umnit. /P 110 v..24¢ v. 50 Hz.
O/P + 12 v. D.C.-12 v. D.C.- 24 v. D.C. w.r.t. common. A'l at 500
mA. 1/P on/off switch. Fuse amd warning light. Btabilisation 100/1
for + 10°,-15% mains charge. Equivalent O/P resistance less than
50 M ohme. Ripple and noise less than 10 mV. Ambient Temp.
Range (-50°C. Dimensions: L. ¢} in., H. 4} in., D. 4§ in. Wt. 8% lbs.
e oo

CONSTANT VOLTAGE TRANSFORMERS
Advance CVH 1500 A. Harmonic Filtered. I/P 190-260 v. 50 Hz,,
1 phase. O/P 280 v. 1500 w. Unity PF. £50.00. Carriage extra.
ADVANCE MT 285ZA

I/P 190-260 v. 50 Hz., 1 phase. C/P 230v. 2 kW. Unity P.F. £35.00.
Carriage extra.

X Y PLOTTERS

‘We are now able to offer the fullowing Recorders in an overhauled
and tested condition:

I. MOSELEY AUTOGRAF MODEL 2A

Table size: 11 in. x 17 in. Dimengions: W. 24 in.,, H. 9 in., D. 16 in.
Wt. 55 1bs. Power 1/P: 115 v. 1 phase 100 w. 8ignal I/P: X Axis
0-7%, 15, 75, 150, 750 mV; 0-1§, 7§, 15, 75, 150 v. Y Axis 0-5, 10,
50, 100, 500 mV; 0-1, 5, 10, 50, 100 v. 8ensitivity not less than 200 k
ohms/V. Accuracy: 0-25% F8 oa all ranges. Response speeds: 1 sec.
for full scale. Supplied complete with copy of handbook. £310.00.
Carriage extra.

2. HOUSTON INSTRUMENTS MODEL HR 934
Table size: 8} in. X 10} in. Dimensions: W. 14 in.,, H. 8in., D. 16 in.,
Wt. 30 Ib. Power I/P: 116 v. 1 phase. 8ignal 1/P: “X"* and "Y"

Axis. 0-7, 7-8, 10, 14, 68 mV aad 0-5 v. 8witched Attenuators on
both Axcs. Response speeda: 2 sec. for full scale. £250.00. Carriage
extra,

PRECISION

POTENTIOMETERS

TEN TURN 3600° ROTATION (Ref. C5)
BRAND NEW

Linearity
Res. Ohms Per cent  Manufacturers Model Price
100,

/100/100

100 .Becknan.

-Becknuin.

2610, ..
26/1000/11 ..

. .Beckran.
.Beckman.
. Colvern. .
. Reliarce .

LF TURN

..Colvern ..

ELLIOTT CONSTANT SPEED DRIVE
UNIT TYPE 64D 2595

This unit can be used for the calibration of tacho-
generators, testing and calibration of potcntiometers or
any test where an input in the form of a shaft rotation at a
selected speed. Aczcuracy : Transistorised Crystal Qscillator
(Temperature Controlied) 1 part in 100,000. Helf-Checking:
is provided by Stroboscope and illuminated displays.
Shaft Speeds: 450.3,000 RPM. O/P Torque: 30 gm/cm.
Power Supplies: 220-240V 50 Hz 1 phuse or 115/200V,
100 Hz 3 phase. Size: W. 19} in., H. 8} in., D. 134 in.
r.o.a.

TWENTY TURN 7200° ROTATION

W ov vy wew

PERKINS ELMER MODEL 240
ELEMENTAL ANALYZER

This precigion instrument accurstely determines the
carbon, hydrogen and nitrogen coutent of organic com-
pounds by detecting and measuring their products of
combustion. This equipment has only had one user and
is offered ¢/w a Levds and Northrup Speedomax Recorder.
Excellent condition. Manuiacturers overhaul. 6 month
guarantee. £3,000 (representing a saving of £1,000).

DEVIATION METER

1Meg .....occannns ...General Controls . .PXM130.... £400 Marconi TF 928
BOK.. ...l Reliance ......ocovveennnnnnn £2:00 20-100 MHz. Can be used to 500 MHz.
FIFTEEN TURN 5400° ROTATION Measurement of deviation up to 400
Q5K /26K. . ......... ...BeckmanB.. .10 watts .... £850 KHaz. (.erst.,al Standard. Used in aett-
46K/46K. ... ... ... ...Beckman B. . 10 watts ... £850 ing up'deviation in VHF Wide Band
Multi Channel FM 8ystems and Radar.
TRIM POTENTIOMETERS (Ref. C7) I/P 100-150 v. and 200-250 v. 40-100
Manufacturer Value Connection Price Hz 120 w. H. 14%, W, 204, D. 17" Wt. 70 ib. £95-00. Carriage extra,
PAIGNTON .. ...5bohms .. ..PC. . BOp
0 Sl e o VIBRON ELECTROMETER
20 ohms e fit4 ~ MODEL 338
50 ohma — Op An exceptionally stable laboratory instru-
70 ohing T.C. . BOP ment for the measurement of very small d.c.
75 ohms. P.C. . 5OP _vcl!.ages and currents derived from & high
100 ohms = Op impedance source. The Vibron Electrometer
200 ochms . P.C. op !ms input ranges of 10 mV, 30 mV, 106 mV,
AMPHENOL 250 ohms . PC. Op 300 mV and 1 V and the output is 1 mA full
AMPHENOL 300 ohms . P.C. 0D scale on all ranges. The zero drift does not
PAIGNTON 500 ohms . T.C op exceed 10_0 mncmyolts in 12 hours and the
AMPHENOL 600 ohms . P.C 0p input resistance is 10 to the power of 13
PAIGNTON 1 Kohma . P.C. 59 ohms. £75 (carriage extra).
AMPHENOL 2 Kohms ;(é : gp
PAIGNTO. 2-5 Kohms .C.
o o i > U2 _SOLARTRON OSCILLATOR COS546
AMPHENOL 3 Kohms T.C. . . 95p 25Hz-aOOI§Hz. Attenuator and O/P meter. Very good condition,
BOURNES 5 Kohms #tud Connection .. 75p £55 (carriage extra).
BOURNES 5 Kohms . Flying lead . 75p
AMPHENOL 10 Kohms . 185 Soaepg . £l
AMPHENOL 25 Kohms. P.C. £1 RCA U.H.F. SIGNAL
AMPHENOL. ..... . 30 Kohms T.C. £1 GENERATOR Type 7I10A
Frequency range 370-560 MHz.
MONOCHROMATIC LIGHT “LAPMASTER” Modulation facility. I/P 117V

110/220V. 1-ph. 50 Hz. 1lin. x 8}in. £15-00.

Carriage £2-00.

Light area:

SOUND ANALYSER

50/60 Hz B0w. Overhauled
and supplied complete with auto
transformer for 230/250 V i/p.
£85 (carriage extra).

General Radio Co. Type 760-A., Portable. Battery p red,
Designed for use with Type 759 sound level meters, but can be
used with any other microphone or vibration pick-up and amplifier
with sui h isties. less mi h 3
Carriage extra.

MARCONI TF8%99

20mV-2V A.C., 3 ranges. 50Hz-100MHz. Detected Ofp for modu-
lation monitoring RF probe. Mains P.8.U. Overhauled, £25.
P. &P -50.

FREQUENCY &
DISTORTION
MEASURING BRIDGE
TYPE 1607

Bruel & Kjoer 20-20 kHz 2m, ® © J

6 ranges. £45 (carriage extra).

PHILLIPS GMé6020

160 micre V-10V, input 1. 10mV-1000V input 2. 100 pA-10 micro A,
Accuracy + 3%. Input Z 1 M ohm, input 1, 100 M ohm, input 2,
Recorder output. Warking order £65. P. & P. £1.

ADVANCE STABILISED
POWER SUPPLY

Model D.C. 207A 24v 8A
Built to the highest specifications fqr
continuous use in computor installa-
tions. 19 in. rack mounting; 200/
250v. 50 Hz I/P: ofp 24v 8 amp
floating; —20v 2 amp; —I10v
3 amp; +10v 5 amp; + 20v 9 amp
w.r.t. commaon. Price: £69.

HONEYWELL MODEL
6200 INCREMENTAL
DIGITAL RECORDER
Recorda digital (binary) data on
7 track } in. tape in steps of
0-005 in. with a packing density of
200 bitsfinch. Almost new and in
excellent condition. This recorder
offers excellent value for many
applications involving date, log-
ging. One only availible. Price:
£750.

SIGNAL GENERATOR “X'" BAND
SANDERS MODEL CT 480 (8G 480) andICT 478 (8G 478). Specifica-
tions: CT 480 8-115 KMHz; CT 4781-3-4-2 KMHz. O/P of ImW from
8-0-11-0 KMHz (CT 480) and 1-5-4-0 KMHz (CT 478). These
high grade generators coruprise a klystron osciliator in &
co-axial cavity fed from a stable power
source. Provision for application of i
square ware or puise medulation internal - \' 0 .
or external sources. Attenuator cali- {
brated from 0-100 db below 1 mW. { ¥ ) & .
I/P 110-250 v, 50-500 Hz. 200 w. Rack _ 2
mounting. W, 19 in., H. 14 in., D. 15 in. Q < ’
‘Wt. 74 1b, Supplied complete with copy & e

e w QRS 3

-

of handbook. Tested before despatch.
£275. Carriage extra,

7-TRACK DIGITAL MAGNETIC TAPE
STORAGE DECK

These machines, originally ex-computer,
are multi-track recording units, ideal for
data storage. Record and Replay heads
encased in one common unit. Low
resi heads., Freq y T
approximately 0 Ke/s. to 50 Kefs. Bit
density 557 b.p.l. § in., 10} in. spools
230 v. to 880 v. A.C. Capstan Motor
speed 1,500 r.p.m. 48 v. D.C. Rewind
motors. Finished in brush aluminium
and matt-black. 8ize 27 in. » 26 in. x
8 i;J. ‘Weight 90 Ib. Price £85. Carriage
extra.

MEMORY PLANES

Ferrite core meniory planes with wired
Ferrite cores. Used for building your
own compuber or as an interesting
exhibit in the demonstration of a com-
puter. Mounted on plastic material,
frame 5x 8 in. Consisting of matrices
40X 25X 4 cores each one individually
addressable and divided Into 2 halves
with independent sense and inhibit
wires. £8-85. P. & P. inclusive.

(Ref. 13)

BRAND NEW COMPUTER T
EMPTY SPOOLS APES AND

Made by well known manufacturers

4 in. certified 2,400 tt. 800 b.p.i g

} in. 2,400 ft. Lot %328
1 in. Highest grade 2,400 ft..... . £3:0
4 in. 104 in. dia. spool and cassette. . £1:50
§ in. 84 in. dia. spool and cassette. .. .. £1:50
1 in. metal 104 in. dia. spool and cassette . £2:50
§ in. N.A.B. centres 10} in. spool only.... < .. £1:00

&LOSED (():B!RCUIT TELEVISION

mprising PORTABLE E.M.I. Camera Type 8 using lin, Vi
Tube, 8et to operate at 405 lines. Chann{‘; 2 (62 l%.}lz). C&dxicg:
tuped to other frequencies. W. 5in. H, 7in, D, 10}in. MONITOR.
_19111‘ Ferguson Model 3622 405/625 Standard TV receiver. Worke
ing order. V.G. condition. £100. Carrisge extra.

(Dept. W.W.) 49-53 PANCRAS ROAD, LONDON, N.W.I. Tel: 01-837 7781/2, Cables: SELELECTRO

ALL ORDERS ACCEPTED SBUBJECT TO OUR TRADING CONDITIONS A COPY OF WHICH MAY BE INSPECTE!

Telex No. 267307 (Open Mon-Fri9a.m. -6 p.m.) A oo o NG TRADING BOURS OR WILL BE SENT 0N APPLICATION THA0UOE Tog sor




a70

aII from a single source

aII at greatly reduced cost

A new comprehensive service to computer users. C.S.S. offer
from a SINGLE SOURCE—refurbished computers and peripheral
equipment, comprehensive hardware and software back up, plus
special maintenance facilities tailored to your needs.

Whether you need a card punch, or a complete system installed,
working and maintained, we can help.

Write for our brochure or make an appointment to visit our
showroom now.

h—--—- bae | =

Computer Sales & Services (Equipment) Ltd
49-53 Pancras Road London NW1
Telephone 01-278 5571

Telex 267307

WW—084 FOR FURTHER DETAILS
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Train for tomorrow’s world in
Radio and Television at The
Pembridge College of Electronics

This is your opportunity to train
as a television and radio
engineer on our full-time

2 year College Diploma Course.
That is the way to get into a
rapidly growing.industry with
a tremendous demand for
skilled technicians. You will be
given theoretical and practical
instruction on colour

television receivers, following a
syllabus specially designed

to cover the new City and
Guilds Radio, Television

and Electronic

Technicians’ Course.

[ vt

Minimum entrance
requirements are Senior
Cambridge or ‘O’ Level,

or equivalent in
Mathematics and
English.

Complete the coupon
below and we will
send you the details
about training for
an exciting, new
career.

S
e " JANREREN,

| mel e

| _ To: The Pembridge College of
=0 @ Electronics, (Dept. WW3 ), p
; 1 4 34a Hereford Road, London, T
|2 [ W2 5AJ. &

: B Please send, without obligation, details

of the Full-time Course In Radio, -
LHIN ] Television and Electronics. -
el ~amE.. =
Jf[2) ADDRESS. o S
l e -
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19 625 LINES ALL TRANSISTOR
VIDEO MONITORS. DESIGNED AS

A BLACK AND WHITE MONITOR FOR
OUTSIDE BROADCASTS.

FROM ANY ANGLE QUALITY AND \
PERFORMANCE FOR ONLY £100. |
(SPECIAL SURPLUS PRICE).

BRAND NEW
@ IN MANUFACTURER'S PACKING.
) STANDARD MAINS INPUT.

SPECIAL RATES T0 SCHOOLS,
UNIVERSITIES, ETC.

CHILTIMEAD | )

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916

MASSIVE DISCOUNTS FOR QUANTITY.

I
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1,000,000 PLANAR

TRANSISTORS
NPN-PNP PLASTIC AND METAL CAN TYPES

Clearance of manulacturers’ seconds, selected in types and guarantsed
no open or short circuit units. Ideal cheap transistors for radio
enthusiasts, manufacturers, schools and colleges

TYPE STN18. Siiicon Planar Tramsistors npn T0-18 Metal Can.
Types similar to: 2N706, 2N2220, B8SY27-G5A BSX44-76-77.
Price: 500 £9. 1,000 £15
TYPE STP18. Silicon Planar Transistors pnp T0-18 Metal
Can  Types simitar to: BCY?0-72, 2N2806-7. 2N2411 and
B BC186-7. Also used as complementary to the above npn type
A 28323 device type STN18. Price: 500 £9, 1,000 £15
:ﬂ:;? o m; ¢ ) ;:;‘;; 1534 TYPE STNL Silicon Plastic Epitaxial Planar Transistors T0-82 case.
o Pt B Ei‘l‘g;u e i Wz 25325 3 I.C. ZIJOn_\A. 300mW medium 1o high gain, available in npn or pnp and
ADIBV BC T4 8180 WATI00 00204 W67 mm 5378 types similar to: MPN ZNZBZB—ZNZ?!I—ZN3391—1N3707—-
162MP) acns 81 WATI 00205 NGB wun 8 A 2N3711—8C187-8-9. Price: 500 £7.50. 1.000 £13
At oi T ] e T wan 0I00ES & TYPE STPL. As above but in pop and simiiar to types 2N5354-58,
i m B gL AL PUSA M0 wun RECTIFIERS 2N4058-2N4061 and 2N3702-3. Also used as complimentary
= a e oy o i e AATIg 1] 10 the above "pn devices type STNL  Price: 500 £750. 1,000 £13
AFT4 BCHS 8183 MPFIS 4% OCPTI NI 2N 2389 AR 20 TYPE STNK. Silicon Ptanat Plastic Transistor npnwith T0-18 pin circular
o e e = T e P BATE lead configuration, 1.C. 200mA. 300mW and simifar to BC107-8.8,

i o e b3y e i T BAIZG BC170. BC173. BC182-184, 8C237-8-9 and BC337-8

A BC12 BCI6 0 e wm et EYie Price: 500 £9.50. 1,000 £16
AFT8 BC134 BC18Y [\2] STHg mn N 2645 Brin When ordering. please state type required. i.e.. STNK or STN18, etc.
AN s Beam [} STHt N NBA wm Bits All goods Ex-stock sent by rstum. Cash with order please to

BY M

AFIZS BLI136 BC208 ocs L] Mm% wmm BY126

#4126 8C137 B2 0% s U748 wnm N2 pa

137 B [ e Vagsa nm o BY10

AFI30 BC10 Bzt o vam W 29044 o BRAND NEW

LI 25:2‘1 Bean 0c3s %30 W N2 BN UNIJUNCTION TRANSISTORS
:H;: agm ::Z: ggis %g; ;:?2‘; é:ﬁ?‘ Bz BRAND NEW FULLY TESTED EPOXY CASE UNIJUNCTION TRANS-
i o R ﬂC:Z T W0 W BYZ13 ISTORS. Type TIS43 and BEN 3000 and replacement for 2N2646.
AFIBS Boul o ool BT propes 207 BYZ16 Full data available. LOWEST PRICE AVAILABLE ANYWHERE 100 oft
M pram T o B TIm iy 81z 20p each = £20: 500 off 174p each = £87.50;1.0000ff 15peach

AFZY BCi§9 BCY30 0cn 26309 wen NN :g:g £150. Sample devices 35p each on reguest

P g ] ww o MWDy Ao ws SILICON PLANAR DIODES
i

u "lg el :g ;; gg;f grﬁs g!;l ;: 332 ;: gg;m BATD HIGH QUALITY SILICON PLANAR OI0DES SUB MINIATURE 00-7
ASY 7B BC153 By 34 oE T praeees prapome 0ad} Glass Type. suitable replacements for DA200, DA202, BAY38, 15130,
Asv2 801594 oY 70 0© 269m W0 M 20060) OTD 15840, 200,000 to clear at £4 per 1,000 pieces GUARANTEED 80%
ASYZ BC1? s wn PRy W13 g AT GDOD. 0AS0 GERM. DIODES 30PW 45MA DO-7 GLASS. 30,000
ASY29 BL153 BOYT2 OCE 2% W 309 N300 3 xm Available New and Coded. Price £3 per 100. £11 per 500. £17 per
ASY S0 BL 159 sz ocEe 2637 Wi N30SI m gg 1,000 pieces. Dnce soid cannot be rapeated.

ASYS! BC167 B2 0082 6318 mim N 3054 048

ASYS) 8C168 8013 0Ce20 26382 1888 3055

0%
ASYSH BL169 B T 2 00E3 2640 e Ak 04200

5 aE oy 3w 3w o o sz ;i DIOTRAN SALES

ASYS? BCI2 BIY20 €L00 oCue W38 mmr 338 o0 P.O. BOX 5, WARE, HERTS.
ASY58 ;[0 ] BENS p ociie IN3BRA  S0n  IN2ME M3 NS
A2 u;: BOTA 3 o Wi WrR . MBS S o Full money-back guarantee

1

BC07 BC1TS BE 1B 600 0C200 pLEIEY pL¥i] UM L POSTAGE & PACKING 7p

ur Price Only . .
£6'75 Why not increase efficiency of Office, Shop
and Warehouse with this incredible De-Luxe
Solve your communication problems with this Portable Transistor TELEPHONE AMPLI-
new 4-8tation Transistor Intercom system FIER which enables you to take down long
(1 master and 3 subs), in de luxe plastic A top quality DE-LUXE transistorised intercom consists  telephone messages or converse without
cabinets for desk or wall mounting. Call/talk/ of MASTER and SUB for desk/wall mounting. Call, talk  holding the handset. A useful office aid. A
listen from Master to Subs and Subs to or listen from either unit. On/Off switch, volume control.  must for every telephone user. Useful for
Master. Operates on one 9 v. battery. On/off  Ideally suitable as “BABY SITTER” or Door Phone. hard of hearing persons. Onfoff switch.
switch. Volume control. Ideally suitable to A boon for spastics and invalids. Useful in the home, Volume Control. Operates on one 9 v.
modernise Office, Factory, Workshop, Ware-  surgery or business for instant 2-way conversations, battery which lasts for months. Ready to
house, Hospital, Shop, ete., for instant inter- etfective range 300ft. Unsurpassed in QUALITY AND  operate. P. & P. £0-18 in U.K. Add £0-12 for
departmental contacts, Complete with 3 con- PERFORMANCE. Complete with 66ft. connecting  Battery.
necting wires, each 66 ft. and other accessories.  lead. Battery £0-12 extra. P. & P. £0-25. Price Refund
Nothing else to buy. P. & P. £0-40 in U.K. if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (W.W.) 169 KENSINGTON HIGH STREET, LONDON, W.8

Full price refunded if returned in 7 days.

A CASE FOR “IMPEX”

Problem: | have a tuner, timer, mixer and digital clock for which
| require suitable cases.

Answer: “IMPEX" Instrument Cases.

Problem: All the instruments are different sizes.

Answer: “IMPEX’’ have a standard range of 36 sizes.

Problem: | want them to be robust and stylish.

electronic
Answer: “IMPEX’ cases were designed to be functional and components

Problem: 1 don’t think | could afford them; they sound expensive. fast. ss
Final Answer: “IMPEX" cases are very competitively priced. Find
out how they answer all your problems. Details from:

For

«IMPEX” Radiospares
P.O. Box 2BB, Newcastle upon Tyne, NE?99 2BB P.0. Box 427, 13-17 Epworth St.,
“IMPEX". Manufacturers of the MS7, London EC2P 2HA.
Magnetic Pickup Preamplifier Tel: 01-253 7501 Telex: 262341

MAES UL S0 SR 9 V2 TR A Y S WW—097 FOR FURTHER DETAILS
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NKT10439 27p
NKTI0519 22p
NKT20329/

0013 3ip
NKT80111 47p
NKT80I 12 83p
NKT80I13 £1-00
NKT80211 75p
NKTB0212 75p
NKT80213 75p
NKT80214 75p
NKT80215 75p
NKTB0216 75p
QA5

1 N4006
| N4007
1N4148
2G302
2G371

5
2N2926 all
colours
2N3053
2N3054
2N3055
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N3711

T781 29p
NKTI10339 25p
NKTI0419 i9p 1 N400S

mp (RMS) 400 PIV TO-5 Mod.
p (RMS) 400 PIV TO-5 Mod. ..
np §RMS) 400 PIY TO-66
p (RMS at 75°C Amb.) 400 PIV*
mp (RMS at 25°C Amb.) 400 PIV* 3
* thes: es have integral tnggenng
TO-66

50 BIV Plastic Fiar. pack .
10 Amp 400 PIV Plastic Flat-pack
Bi-lateral avalanche trigger diode

THYRISTORS
| Amp SOPIVTO-5 ..
| Amp 400 PIV TO-5 .
5 Amp 400 PIV TO- 66
40739 10 Amp 400 PIV Stud Mountmg

TERMS

Cash with order, please.

Postage and packing: lOp inland; 25p Europe; 60p elsewhere.

All goods guaranteed.

ALL ORDERS DESPATCHED WITHIN ONE WORKING DAY
OF RECEIPT

1971 Retail Catalogue now available, 5p stamp for postage appreciated
LST Eszssate. LTD
COMPONENTS
Mail Order Dept. (WW), 7 Coptfold Road, Brentwood, Essex
Telephone : Brentwood 226470 Telex: 99443

COMPONENTS
ErETT TR AT

RESISTORS—Carbon Film

1 and § watt 5% Each 2p

Packs of 10 (of one value/
wattage) Per pack 15p

PRESETS—P.C. Type 0 -3 watt

Standard size . Tp

Sub-miniature S5p

{Available vertical “or horlxontal

mounting.) Usual values (00 ohms
to 5 Meg.

POTENTIOMETERS

Log or Lin less switch

Log or Lin DP switch

Log or Lin Stereo L/S

Values: SK IOK 25K, SOK,
250K L Meg. 2 Heg

m
CAPACITORS—Mullard Minia-

ture Electrolytic C426 series
Mfd. Yolt. Wkg
25 16

Mutlard Metalliised Polyester
2 C280 series

N==00000000000
NOO G AN —— ¥-1=1-

250
400
640

1,000

160
250
400
640
100
160
250
400

333 series
1-8pf to

Mullard Sub-Miniature Ceramic
late

63 volt working. Range
220pf (usual pref. values).
Packs of 6 (any values)

Miniature neon bulbs 0-6mA
65v. AC, 90v, DC.

Pack of 5 for .. .

Panel neon indicators mains
voltage. Red lenses—round
—square or arrow shaped
faces . .. Eac

NI

Spot face cutters

Veropins .Pack of 50 for

Bargain pack. 36 sq. inches of
va;’nous sizes 015 and/or
0" .

HEATSINKS

TO-5 (clip-on) Pack of 4 for

FINNED type for 2xTO-3
ready drilled at .

FINNED type undrilled for
plastic power at .. ao

| BOOKS

G.E. Transistor Manual
R.C.A, Transistor Manual ..
Designers Guide to British
Transistors (data book) ..
R.C.A. Hobby circuits manual
{ON HM9I NOW

110 Semiconductor Projects
Zener Diode Handbook ..
Photocel and Solarcell Hand-

book da .o Ik
Thyristor (5.C.R.) Handbook

SN7400N
SN740IN

SN7402N
SN7403N

SN7404N
SN7410N
SN74(3N
SN7420N
SN7430N
SN7440N
SN7442N
SN7450N

SN7453N

SN7460N
SN7470N
SN7472N
SN7473N
SN7474N

SN7475N
SN7476N

SN7483N
SN7490N
SN7492N
SN7493N
SN74i4iN BCD

NEW!
SNT4N SERIES TTL LOGIC

| NOW FROM L.5.T.—FULL SPECIFICATION
TEXAS INDUSTRIAL INTEGRATED CIRCUITS

AT ECONOMY PRICES.
1-49 50-99 100+

Quad 2-input NAND gate ..

Quad 2-input NAND gate open
collector ..

Quad 2- mput NOR gate

lector a

Hex [nverter ..

Triple 3-input NAND xate

Schmidt Trigger ! 5

Dual 4-input NAND gate

8-input NAND gate .

Dual 4-input NAND Buﬂer

BCD to decimal decoder TTL output

Expandable Dual 2-wide 2-input
AND-OR-INVERT gate ..

Expandable 4-wide 2-|nput AND-
OR-INVERT gate .. B

Dual 4-input expander

J-K Flip-flop

J-K master-slave flip- ﬂlop .

Dual J-K master-slave flip-flop

Dl;|a| D-type edge-triggered fl|p~

op

Quadruple blstable latch ..

Dual J-K master-slave fiip-flop with
preset and clear

Four-bit binary full- adder

Decade counter oo

Divide-by-12 counter

Four-bit binary counter n

to decimal decoder/driver

{replaces the obsolete SN7441AN)

£ 3
Quad 2-input NAND gate open col- .

32p  27p

31p  27p
2

21p
£]- l1

LE2

£1-45

22p
22p

MIX PRICES: Devices may be mixed to qualify for quantity
price. Larger quantities—prices on application.

LINEAR AND DIGITAL ICs

CA3052

BARGA
OP-AMPS!!
LM709CN .. 60p

i-11
40p
40p
53p

Fairchild
ul 900 a
ul914
ul923

£1 80

12-24
35p
35p
s0p

Devices may be mixed to qualify for
quantity price.

G.E. (U.S.A)

PA230 Pre-amp
PA214
PA237
PA246
PA424

MiscC

TH9013P
IN IC Amp
IC10 Sinclair ..
SL403A

(DIL high gain

amp)
LM74ICN J 95p
equiv. SN77.74I P)

PCI1006/1
Sensitiser

circuit

all Accessories,

NEW! “SONALERT”

Solid state alarm device as used in many American alarm
circuits 70-80 DB of noise—operates on 6-28v. 3-14mA.

£5:50 each

Only part of the International Rectifier “Diamond Line"

Mullard
TAA263
TAA293
TAA3(0
TAA320
TADIQO
TADI IO

Multimeter
Packaged

includes
£7-55

MOS LF Amy
KIiT

! watt Amp
2 watt Amp
5 watt Amp
Zero Volt Switch

Toshiba 20 watt Hybrld a

Plessey New Desngn

Linear Amp ..
Gen. Purp. Amp
Record/PIayback Amp

IC Recelver v
AM/FM Receiver

ULTRASONIC TRANSDUCERS

Operate at 40 kc/s. Can be used for remote control systems without
cables or electronic links.
Type 1404 transducers can

transmit and receive,

FREE: With each pair our
complete transmitter and
receiver circuit.

PRICE

£5-90

(Sold only in pairs)

IwR

Heat sink compound—Silicone grease
Bargain pack of 5 |-watt Zener diodes
4 pieces 100 PRV Rectifiers 500mA ..
2 pieces 200 PRV Rectifiers S0OmA ..
2 pieces 400 PRV Rectifiers SOOmA ..
Bargain Transistor pack 2 AF +RF

Assortment of RF, audio and power transistor solar

cell and diode o &
Pack of 4 assorted solar cells . .
Solar motor (operztes from S4M) P
Silicon Solar cell [0-16mA ., .
Silicon Solar cefl 25~40mA ors o
Low cost Selenium solar cell .. .o
Selenium cell in protective case o

Cadmium Sulphide photoconductive cell

range are

listed. Send for free catalogue or ask your local component stockist,

ENCAPSULATED BRIDGES

Type No.

Wo0o5
06

Current RMS
I Amp

I Amp

Volts
50

a73
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ENJOY PERFECT STEREO AS FANTAVOX

YOU DRIVE WITH THE NEW

8 Track Stereo Car Play System.
The newest and most efficient personal car entertainment
a fantastic success in the US.A. AND
NOW IT'S HERE! Accepts any of the 1000s of pre-
recorded B-track cartridges now available giving up to
1 hour each. Channels change sutomatically giving nom-
stop continuous play. Super olegant appaarance (mounts
either vertically or horizontally) with high quality matching
surface mounting speakers specislly designed for really
dynamic stereo. All solid state (10 wansistor) circuit
High 4 watts per channel output. Playback system 8 track,
4 channel with automatic or manual push button channel selection. Volume, tone and balance controls. Super simple one hand
operation—absolutely safe to use while driving. Power requirements 11-16v. DC negative earth. Line protection fuse fitted.
Finished in matt black with satin chrome trim—size only 7(D) x 6{W) x 2}in.(H). Speakers housed in matching black and chrome
trim housings. Complets with all necessary connscting lsads, mounting bracket and instructions.

LASKY'S PRICE £26.95 =

COMPLETE WITH MATCHING STEREO SPEAKERS
Without Speskers £22.50
Full range of pre-recorded 8-track cartridges available from stock.

FANTAVOX

band All Tr Car Radio

A new two waveband all transistor car radio that
really breaks the quality/price barrier. Covers full med.
and long wavebands with slide switch wave change.
Fully transistorised for superior sensitivity and reliability.
Large easy to grip controls. llluminated dial. Externally adjustable
aerial trimmer ensures maximum output. Operates on all 12v. DC system.

Negative or positive earth. Standard size 63(W) x 43(D} x Zin.(H). Black with chrome trim.
with ker, baffle, i k
available at £1.75 extra.

LASKY'S PRICE £8.95

DIGITAL CLOCK
MECHANISM

Made especially for Lasky’s by famous
maker

Mains operation

12 hour alarm

Auto "SLEEP’’ switch

Hours, minutes and seconds read-off
Forward and back d time adj

SIMPLE ONE HAND OPERATION—
ABSOLUTELY SAFE TO USE WHILE
DRIVING

Complete
and instructions. Fully guaranteed $3003 5-section aerial

Post 35p.

EXCLUSIVE

Wireless World, June 1971
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EX COMPUTER PRINTED CIRCUIT
PANELS 2" X 4" packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. Our price, 10
boards, 50p. P. & P. 7p. With a guaranteed
minimum of 35 transistors. Transistor
Data included.

SPECIAL BARGAIN PACK. 25 boards
fe & P. 18p. With a guaranteed

BUMPER BARGAIN PARCEL

We guarantee that this parcel contains at
least 1,750 components. Short-leaded on
panels, including a minimum of 350 tran-
sistors (mainly NPN and PNP germanium,
audio and switching types—data supplied).
The rest of the parcel is made up with:
Raslstors 59% or better (including some

1 %) mainly metal oxide, carbon film, and

tr S, Vr

PANELS with 2 power transistors sim. to
©OC28 on each board plus :omponents. 2
boards (4 x OC28) 50p. P. & P.

9 OAS5, 3 OAIQ, 3 Pot Cores, 26 Resutors
14 Capacitors, 3 GET872, 3 GET8728, |
GET875. All long leaded on panels 13° X 47,

4 for £1. P. P. 25p.

12v. 4A POWER SUPPLY

Extremely well made by FRAKO GmbH in
W. Germany, with constant voltage mains
transformer, tapped input from [I5V to
240V. Full wave rectification and capacitor
smoothing. Size 9° x6° x5”, weight |1 Ib,
These units are brand new, unused and fully
guaranteed. Maker's price believed to be
around £80. QOur Price £9'5. Carr. 50p.

ion types. Mainly § and { watt...
diodes, miniature silicon types OA90,
OA9l, OA9S, ISI30, etc. . . . capacitors
m:ludm: un(alum, electrolytics, ceramics
and polyesters . . . inductors, a selection of
values . . . also the odd transformer, trim-
pot, etc., etc. .. s These are all miniature,
up to date, profe:smnal top quality com=~
ponents. Don’t miss this, one of our best
offers yet! Price £325. P. & P. 33p—U K.
New Zealand £1 P. & P. Limited stocks
only.

MIXED RESISTORS

250 1 and } Watt 62p

DIODES EXEQPT.

SILICON
| Amp 1,000 PIV 4 for 50p
20 Amp 150 PIV 4 for £1-00
P. & P. 5p

EX-COMPUTER
POWER SUPPLIES

Reconditioned, fully tested and guaranteed,
Thesevery:ompactumtsarefullysmoothed
with a ripple better than |0mv. and regula-
tion better than |%. Over voltage pro-
tection on all except 24v. units, (20v.-
130v, a.c. 50¢/s input. Mains transformer to
suit £3 extra if required.

We offer the following types:

Iiv 8a. £10 Iy, 15a. £15
|5a, £14 v, 7a, £12
I1- 20a. £16 1dv. 4a. £14

Carriage 75p per unit.

High Stabs 1 } and | Watt,
59 and Better 62p

15

QUARTZ HALOGEN BULBS
with long leads 12V 55W
for car spotlights and pro-
jectors etc. 50p

LARGE CAPACITY

ELECTROLYTICS

43" x 27 dia. 10,000 mfd 30V

5,000 mfd 55V P each
16,000 mfd 12V P& P. 6p
43” x 3" dia. 8,000 mfd 55V each

SOP each P. & P. 12p each

RELAY OFFER

Slngle Pole Changeover Silver Contacts
2.5K n Coil oper:tes on
25 to 50V 8 for 50p. P. &

EXTENSION
TELEPHONES

99p ea, ~i> &
£1:75for2 P2

These phones are extensions and do not
conain bells.

MAIL|NG ADDRE
KEYTRONICS 5ietasse

RT Lo
CHOUSE AND DlséATCH

OI 478 8499

Silent operation synchronous motor
Shock and vibration proof
Built in alarm buzzer

-
Qﬁ' This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM LASKY'S
in chassis form for you to mount in any housing that you choose. All settings
are achieved by two dual-concentric controls at the front including: ON-OFF-
AUTO and AUTO ALARM, “sleep” switch, 10 minute division ""click” set alarm (up to 12 hour delay).
time adjustment. Ultra simple mechanism and high quality manufacture guarantee reliable operation and
long life.
The sleep switch will automatically turn off any appllance—radlo TV. light, etc.. at any pre-set
time up to B0 min. and in conjunction with the AUTO setting will switch on the appliance again next
morning.
The clock measures 43W x 13H x 3} (overall from front of drum to back of switch). SPEC: 210/240V AC,
50Hz operation - switch rating 250V, 3A. Complete with instructions. HUNDREDS OF APPLICATIONS.

COMPLETE WITH SET OF CONTROL KNOBS

LASKY’'S PRICE £6.95¢::¢ s
LASKY'’S TM1 METER 7000 ohms/V

The first of Lasky’s new-look top value meters, the TM1 s a really tiny pocket
muitimeter providing big” meter accuracy and performance. Precision move
ment calibrated to + 3% of full scale Click stop range selection switch
Beautifully designed and made impact resistant black case —with white and
netallic red/green figuring. Ohms zero
® DC/V:0-10-60-250-1000 at 1K ohms/V @ Resistance: 0-150K ohms
# AC/V:0-10-50-250-1000 at 1K ohms/V @ Decibals: — 10-22d8
® DC CURRENT: 0-1mA, 100mA Size only 33in x 23in. x 1}in
® Complete with test leads, battery and instructions

LASKY’'S PRICE £1.95 rari3
T s ——
LASKY S TM5 METER 5000 ohms/v

Another new look pocket multimeter from Lasky's providing top quality and value The “slimline”
impact resistant case—size: 4fin. x 2Pn. x 1kin, fitted with extra large 2%n. square mater.
Readebility is superior on alt low ranges; making this an excellent instrument for sevicing
transistorised equipment. Recessed click stop selection switch Ohms zero adjustment. Buff finish
with crystal clear meter cover

® DC/V:3-15-150-300-1,200 at 5K ohms/V

® AC/V: 6-30-300-800 at 2.5K ohms/V

® DC Current 0-300u A 0-300mA

® Resistance: 0-10K ohms, 0-TM ohms

®

®

SPECIAL QUOTATIONS
FOR QUANTITIES

Decibels: —10dB to 16dB
Complete with test leads, battery and instructions

LASKY’S PRICE £2.95 rsri3

207 EDGWARE ROAD, LONDON, W.2.

33 TOTTENHAM CT.RD, LONDON, WIP 3RE.
103 FLEET STREET, LONDON, E.C 4.

152/3 FLEET STREET, LONDON, E.C.4.

HIGH FIDELITY AUDIO CENTRE"
42-45 TOTTENHAM CT. RD, LONDON, WIP SRD.

MAIL ORDERS AND CORRESPONDENCE TO
3-15 CAVELL STREET. LONDON. E1 2BN

Wilkinsons

for RELAYS 58,75 2000
g BUILT TO YOUR SPECIFICATION
Contacts up to 8 changeover

% QUICK DELIVERY

1% KEEN PRICES

% DUST COVERS—QUOTATIONS
BY RETURN

EST.
1921

S Phone:

UNISELECTORS AVAILABLE FROM STOCK: 3 LEVEL, 4 LEVEL,
5 LEVEL, 8 LEVEL, Il LEVEL. WRITE OR PHONE FOR DETAILS.

MICROAMMETERS AC, SANGAMO WESTON MOVING COIL RECTIFIER
TYPE, ALL FLUSH ROUND. 0-100 24 in., £4-25 eq, same in 3% in., £4-75 ea. 0-200
24 in., £4 ea., same in 3§ in., £4-50 ea. 0-500 2} in., £4 ea. Post 25p on each. New six-
page instrument list now available. P.O. STANDARD EQUIPMENT RACKS. 6 ft. U
?hannel sllt(des, drilled for 19 in. panels. Heavy Angle Base £9-50 each. Cge. £1. Available
rom stocl
GEARED MOTORS. | rp.m, or 3 r.p.m. 4 watts very powerful, reversible 24v,
A.C. £1°75, post 20p, can be oper:ted from 230 v. with our zl Transformar Post 30p.
RECTIFIER UNITS WESTALITE TYPE BC 3-3/15. Input 200/250 Volts AC, Output
up to 6 Voits 15 Amps DC, Heavily damped 0/20 ammeter Moving Coil 2}~ reads true
charging current, which is regulated by a four posmon rotary switch and sliding resistance.
A ballast is fitted to out mains vari . d DC fuses fitted. Size 174" %
133” x 127, designed to scand on bench or fit to a wall £15. Carriage paid.

I EQUIPMENT WIRE P.V.C. covered £4 per [,000 yds. 7/.0076, 14/.0048 I

type | and 2, all colours. 14/0076 type 11, Red and Natural only £10 per 1,000 yds.

MINIATURE BUZZERS, |2 volts, with tone adjuster 40p each as illustrated.

LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS, size 5S.
4 pole || way and off £7 ea. 24 pole || way and off £12. 54 pole Onléff £9 ea.

VEEDER-ROOT MAGNETIC COUNTERS WITH ZERO RESET 800 COUNTS
PER MINUTE. 6 Figures. General Purpose Type. |10 v. A.C. £5 post 20p.

SEND FOR OUR NEW LISTS OF RELAYS, POTENTIOMETERS WIRE
WOUND AND CARBON TYPES, RESISTORS AND

CON NSERS, SWITCHES, SEMICONDUCTORS. WE
ARESTOCKISTSOFSTUAR+TURNERCENTRI-
FUGAL PUMPS Nos.: 9, 10 AND
12, DETAILSSENTON REGUEST

HIGH SPEED COUNTERS

3t in. x | in. 10_counts per second,
with 4 figures. The following D.C.
voltages are available, 6 v., 12 v.,
24 v, 50 v.,, or 100 v,

Also supphed with auxiliary contacts.
normally open 40p extra.

L. WILKINSON (CROYDON) LTD.
L{]HGLE'l’ H{]HEE LONGLEY RD. [HU‘!‘DGH SURREY
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EVERYTHING BRAND NEW TO SPEC - LARGE STOCKS - NO SURPLUS

BARGAINS IN NEW SEMI-CONDUCTORS

MANY AT NEW REDUCED PRICES - ALL POWER TYPES WITH FREE INSULATING SETS

Appointed distributors for
SIEMENS (U.K.) LTD. and E. GRINSTEAD
ELECTRONIC COMPONENTS.

alse appointed stockists for

NEWMARKET TRANSISTORS.

PEAK SOUND

BAXANDALL
SPEAKER SYSTEM

Designed by Peter Baxan-
dall. Superb reproduc-
tion for its size. Handles
10 watts with ease. Uses
ELAC 15QQ 59RMI09
speaker unit. Kit £13-90
nett; built £19-42 nett.

40361 55p | 2N2905 44p 2N4291 15p BC148 9 BFX87 29p
40362 68p | 2N29505A  47p 2N4292 15p BCI49 10p BFX88 26p
2N696 20p | 2N2924 20p ACI07 46p BCIS3 19p BFY50 23p
2N697 2p | 2N2925 22p ACI26 20p BCI54 20p BFY5! 20p
2N706 12p | 2N2926 lip ACI27 20p BCIS7 12p BFY52 23p
2N930 29p | 2N3053 27p ACI28 20p BCI58 llp BSX20 16p
2N1131 36p | 2N3055 65p ACIS3K  22p BCIS59 12p C407 17p
2N1132 40p | 2N3702 13p ACI76 16p | BCI67 p MC140 25p
2N1302 i9p | 2N3703 13p ACY20 20p BCI68 10p b s
2N1303 19p | 2N3704 13p ACY22 1ép | BCI69 10p Hiedl 810
2N 1304 23p | 2N3705 13p AD140 56p BCI77 1lp P
2N1305 23p 2N3706 13p ADI42 50p BCI78 14p NKT2I1 25p
2N 1306 33p | 2N3707 13p ADI49 60p BCI79 13p NKT212  25p
2N1307 33p | 2N3708 13p ADI6I 33p BCI82L l4p NKT214  23p
2N 1308 3p | 2N3709 13p ADI62 36p BCI83L 10p NKT274  18p
2N1309 36p 2N3710 13p AFI14 30p BC184L 10p NKT403  65p
2N16I3 13p 2N371 1 13p AFII5 30p BC212L 16p NKT405  79p
2NI711 26p 2N3819 35p AFL17 28p BC2I3L 16p OC7I 29p
2N1893 S4p 2N 3904 35p AF124 30p BC214L 16p ocsl 25p
2N2147 95p 2N3906 35p AF127 28p BCY70 19p ocs3 20p
2N2218 34p | 2N4058 13p AF139 33p | BCY7I 33p ZTX300  12p
2N2218A  43p | 2N4059 10p AF239 3p | BCY7?2 15p ZT X301 16p
2N2219 33p | 2N4060 lp ASY26 27p BFII5 23p ZTX302 22p
2N2219A  53p | 2N406| lp ASY28 27p BFl67 18p ZTX303  22p
2N2270 62p | 2N4062 12p BCI07 12p BFI73 19p ZTX304  27p
2N2369A  19p | 2N4124 18p BCI08 p BFI94 14p ZTX500  18p
2N2483 35p | 2N4126 27p BCI09 12p BFI95 I15p ZTX501 21p
2N2484 42p | 2N4284 15p BCI25 15p BFX29 3lp ZTX502  25p
2N2646 54p | 2N4286 15p BCI26 22p | BFX84 25p ZTX503  22p
2N2904A  42p | 2N4289 I5p BC|47 10p BFX85 34p ZTX504  52p
Code Power Tolerance Range Yalues lto9 10 to 99 100 up
available (see note below).

[ 1200V 5% 820-220KQ E12 9 8 75
c 1/8w 56/ 4.70-330KQ E24 1 08 07
c 14w 10% 47Q-10MQ El2 1 08 07
c 12w 5 g 47Q-10MQ E24 12 1 09
C Iw 19% 47Q-10MQ E12 25 2 18
MO 12w 29 10Q-1MQ E24 4 35 3
Ww Y 10%+1/20Q  0:22Q-3-9Q EI2 7 7 6
WW 3w 59 12Q-10KQ El2 7 7 6
ww W 56 12Q-10KQ EI2 9 9 8

Codes: C = carbon film, high stability, low noise.

MO = mertal oxide, Electrosil TRS, ultra low noise.

WW= wire wound, Plessey,

Values:

Prices are in pence each for quantities
of the same ohmic value and power
rating. NOT mixed values. (Ignore
fractions on total value of resistor
order.)

MAINLINE AMPLIFIER KITS

RCA/SGS designed main amplifier kits. Input sensitivity 500—
700mV for full output into 8Q2.

Power Kit price Suitable unreg.
including components power supply kit

12W £8-40 nett £4-82

25W £9°75 nett £5-92

40W £10-50 nett £6:03

70W £12-60 nett £6-87

30 WATT BAILEY AMPLIFIER PARTS

Sensitivity 1-2V for full output into 8Q.

Transistors and PCB for one channel £6:30

Transistors and PCBs for two channels £12-72
Capacitors and resistors {metal oxide), £1-95 per channel
Complete unregulated power supply pack, £4-75

Suitable heat sink [ODN space 400c¢, 55p

INTEGRATED CIRCUITS

PLESSEY SL403A 3 watts into 7-5 ohms. £2:10 nett Applica-
tion data 10p

SINCLAIR IC.[0 as advertised, complete with instructions and
applications manuat £2-95 nett. Components pack for stereo inc.
transformer, controls, etc., £4-75 nett.

El2 denctes series: [0, 12, I5, 18, 22, 27, 33, 39,
47, 56, 68, 82 and their decades.
E24 denotes series: as E12 plus I, 13, 16, 20, 24,

TYGAN SPEAKER MATERIAL
7 designs, 36 X 27 in. sheets, £1-57 sheet.

30, 36, 43, 51, 62, 75, 91 and their decades.

ZENER DIODES 5% full range E24 values:
400mW: 2:7V to 30V, I5p each; | W: 6-8V. to 82V,
27p each; [-5W: 4-7V to 75V, 60p each.

MULLARD polyester C280 series

250V 209%: 0-01, 0-022, 0-033, 0:047 3p each;
0-068, 0-1, 4p each; 0:15, 4p; 0-22, Sp. 10%,:
0-33, 7p; 0-47, 8p; 0-68, llp; IuF, l4p; |-SuF,
2lp; 2-2pF, 24p.

S-DECS PUT AN END TO BIRDS NESTING
Components just plug in—saves time—allows re-use of com-
ponents. $-Dec (70 points), £1-00

Complete T-Dec, may be temperature-cycled (208 points), £2-50
Also p-Decs and |C carriers.

Clip to increase |-5W rating to 3 watts (type
266F), 4p.

CARBON TRACK POTENTIOMETERS,
long spindles. Double wiper ensures minimum
noise level.

Single gang linear 1000 to 2-2Mq, 12p; Single
gang log, 4-7KQ to 2-:2M 2, I2p; Dual gang linear
4-7kQ to 2-2MQ, 42p; Dual gang log, 47K0 to
2-:2Ma, 42p; Log/antilog, 10K, 47K, IM 0 only 42p;

MULLARD SUB-MIN ELECTROLYTICS
C426 range, axial lead .. e .. épeach
Values (LF/V): 0-64/64; /40; 1-6/25; 2-5/16; 2:5/64;
4/10; 4/40; 5/64; 6-4/6°4; 6-4/25; 8/4; 8/40; 10/2°5;
10/16; 10/64; 12-5/2S; 16/40; 20/16; 20/64; 25/6-4;
25/25; 32/4; 32/10; 32/40; 32/64; 40/16; 40/2-5;
50/6-4; 50/25; 50/40; 64/4; 64/10; 80/2:5; 80/16;
80/25; 100/6-4; 125/4; 125/10; 125/16; 160/2.5;
%gg;g;, 200/10; 250/4; 320/2'5; 320/6-4; 400/4;

INDICATOR LAMPS

NEON chrome bezel, round red NR/R, 24p; chrome bezel,
round amber NR/A, 24p; chrome bezel, round clear NR/C, 24p.
Neon, square red type LS5C/R, 17p; amber type LSSC/A, 17p;
clear type LSSC/C, 17p. All above are for 240v. mains operation.
Filament types: év. 0-04A square red type LSS5C/R-6v., 20p;
6v, 0-04A amber type LSS5C/A-6v., 20p; 6v. 0-04A clear type
LS5C/C-6v., 20p; 6v. 0-04A green type LSSC/G-6v., 20p; [2v.
0-04A LSSC/R-12v., 23p; 28v. 0-04A LSSC/R-28v., 28p.

Dual antilog, 10K only, 42p. Any type with 1A
D.P. mains switch, 12p extra.

Only decades of 10, 22 & 47 available in ranges
quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only: 100(,

LARGE CAPACITORS

High ripple current types: 1000/25, 28p; 1000/50,
41p; 1000/100, 82p; 2000/25, 37p; 2000/50, 57p;
2000/100, £1-44; 2500/64, 77p; 2500/70, 98p:
5000/25, 62p; 5000/50, £1-10; 5000/100, £2-91;
10000725, £1-40; 10000/50, £2-40.

DIN CONNECTORS

plug socket
Loudspeaker 2-pole 12p 10p
Audio .. 3-pole 13p 0p
Audio 4-pole l4p 12p
Audio 5-pole 180deg. (L1 12p
Audio S5-pole 240deg. I5p 12p
Audio 6-pole I15p 13p

2202, 470Q2, |K, 2K2, 4K7, |0K, 22K, 47K, 100K,
220K, 470K, IM, 2M2, 5M, IOMQ. Vertical or
horizontal mounting, 5p each.

COLVERN 3 watt Wire-wound Potentiometers.

COMPONENT DISCOUNTS

109% on orders for components for £5 or more.
IS% onordersforcomponentsfor £150or more.
(No discount on nett items.)

10Q}, 15Q2, 25Q2, 5002, 100Q2, 250(, 500Q), IK, |-5K,
2-5K, 5K, 10K, 15K, 25K, 50K, 32p each.

ENAMELLED COPPER WIRE even No. 5SWG
only: 2 oz. reels: 16-22 SWG 25p; 24-30 SWG 30p;
32, 34 SWG, 33p; 3640 SWG, 35p.

4 oz. reels: [6-22 SWG only 42p.

POSTAGE AND PACKING

Free on order; over £2. . Please add 10p if orders
under £2,

Overseas orders welcome: carriage and insurance
charged at cost.

Send S.A.E. for latest list. Prices subject to alteration
without notice.

TOGGLE SWITCHES, 250V a.c. | :5A.

chrome dolly and chrome milled nut S.P.S.T. 19p, S.P.D.T.
25p D.P.D.T. 29p; S.P.D.T. centre off 22p

WAVECHANGE SWITCHES

LONG SPINDLES

1P 12W; 2P 6W; 3P 4W; 4P 3W 24p each
SLIDER SWITCHES D.P.D.T. I5p each
CORED SOLDER—64/40 alloy, 20 s.w.g. 8oz. reel, 65p,
llb. reel, £1-20.

4
HANDBOOK OF TRANSISTOR EQUIVALENTS &
SUBSTITUTES 40p. (Post 3p if ordered alone.)

ELECTROVALUE

DEPT. WW.671, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY,

Hours: 9-5.30, 1.0 p.m. Saturdays.

Phone: Egham 5533 and 4757 (STD 0784-3) Telex 264475
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(V4031 0-60 | EABC80 EF89 0-28 | GU20 7-00 | PCF201 QQV03/10 | QV06-20 UABC80 2D21 085 | 6AQ4 050 | 68G7 0-30 | 30C17 085 | 886A 075
VALVES | cv0330-50 EF91 038 | GU21 7-00 078 - 50 0-35 | 2E26 1.50 | 6AQ5 0-35 [ 68J7M 0-40 [ 30F5 085 | 8724 3-00
V4044 0-60 | EAF42 0-55 | EF92 0-40 | GY501 0-80 [ PCF8000-80 | QQV03/20 | Q¥Y3-125 UAF42 0-85 | ggos  g.00 | 6AB6 097 [ 68L7GT 30FL1 0-75 [ 9314 850
A6l 0-48 | CV40450-75 | EAF806to | EF98 0-75 | GZ30 0-50 | PCF8010-50 5-25 900 | UBCAL 050 | 347767a 6ASTG 0-80 0-35 | 30L15 0-85 | 954  0-60
ACT9 25-00 | CV4046 6-00 | EAF801 EF183 0-33 | G232 0-50 | PCF8020-50 [ QOV04-15 | R10  1-00 | UCHA42 0-70 6-00 | BAT6 _0-30 | 68N70GT 30L17 0-85 (955 025
ARP38 125 | OV40480-70 088 | EF184 0-35 | GZ34 0-60 | PCF8060-70 3:00 | R17 050 | UCH81095 | 355  3.00 | GAUSGT 035 | 30P4 112]2050 080
AZ31 085 | CV40621-50 | EB91 0-20 | EFso4 150 | GZ37 0-75 [ PCH200 QQvos-40 | R18 055 | UCLS2 0-38 115 | 68Q7M 0-40 | 30P19 080 | 5644  2-50
BT19 450 | CV40642-75 | EBC33 0-50 | EFP60 0-65 | H63  0-90 0-70 550 | R19  0-40 | UCLs3 0-60 | 3B24 150 | 6B4G 1.00 | 6V6G 0-30 | 30PL1 0-80 | 5651  0-40
BT79 880 | CY30 0-63 | EBC41 0-55 | EHO0 0-40 | HL4IDD | PCL82 0-38 | QQV06-40A | RG3/1250 | UL41 0-65 | SB240M 6BA6 025 [ 6X+ 030 [ 30PL13 098 | 5654 0-40
BT89 410 | CY31 0-43 | EBC90 0-30 | EL33 063 0-68 | PCL83 0-58 550 6-00 | UL8: 035 6-00 | 6BEG 0-30 [ 6X5¢ 0-35 5672 0-35
CIC  1-00 | DAF9I1 0-25 | EBF80 0-40 | EL34 053 | KT8 200 | PCL84 0-43 | QQV5/10 RG5/500 Uue  1-05 | 3B24IM GBHE 0-45 | 7B7  0-a5 | SOPL14090 | peer .60
CBL31 0-90 | DAF96 0-42 | EBFS3 0-45 | EL36 0-50 | KT61 1-25 | PCL&5 0-40 3-50 500 | vur 105 800 | pJ6 0.5 (7c5 113 [ 3L 045|569 195
CCHS35 0-75 | DOCso 1- EBF8) 0-33 | EL{1 0-55 | KT66 1-70 | PCL86 0-45 | Q870/20 siM2 2-00 | UUs 1.05 [ 3B28 218]ggpks 1.90|706 075 [ 39L6GT 5691  1-50
CvVs  7-00 | DET3 50-00 | EBL21 0-60 | EL42 0-58 | KT67 2-25 | PD500 1-50 0- S11E12 600 | UY41 0-45 | 3C2¢ 4-00 | 6BN6 0-40 [ 7H7 0-36 080 | 5700 ¢.85
CV74 §-50 | DET19 0-55 | EBL31 1-38 | EL81 0-55 | KT81(7C5) | PENB41-00 | Q875/20 s130 195 | U¥85 083 3045 350 | 6BQ7A 0-40 | 787 226 | 39W4 030 k749 .50
Cv82 425 | DET20 025 | ECC40 088 | EL84 025 1-13 | PEN45DD 0- VL8631190 | 3D21A 2.00 | 6BR7 085 | 7¥4  0-80 | 39Z4GT 5763 070
CV315 425 | DET22 5-50 | ECC70 0-65 | EL85 043 | KT88 176 0-75 | Q875/60 BI30P 175 | ypiR 1.85 | 3pgg  g.so | SBRS 065 | 10F1  0-90 050 | 5783 -85
CV354 §-50 | DET23 5-50 | ECC81 0-33 | EL86 040 | KTW61 PFL200 1-50 | BP41 048 | vR105/30 6BS7T 130 [ 11E3  4.00 | 5905 040 | 5gy0 3.5
CV370 17-00 | DET24 6-00 [ ECCs2 030 | EL90 0-3§ - 0-70 | Qs83/3 0-40 | 8P61 055 -8 | 4C35 15:00 | ggwe 0-85 | 12AT6 0-30 | SOCDEG 5876 4-00
Cv372 3-50 | DET25 1-25 | ECC83 0-30 | EL95 0-35 | KTW62 PL36 0-55 | Q892/10 8TV280/40 | VR150/30 4CX250B 6BWT7 0-70 | 12AC6 0-50 1-65
CVi04-HR7 | DF01 0-85 | ECC85 0-25 | EL360 120 100 | PL8L 0-50 0-4 350 035 1300 [ 604 0-33 [ 12AD6 085 | 80 0-50 | 3679 1-10
§:00 | DF9s 042 | ECCSS 0-40 | ELs20 0.30 | Msos 3000 | PL&2 045 | Q895/10 | grynsose | WEIM 083 [ 4X160A | 6OR6 030 | 1246 0.48 | 83A1 160 | 2508 78
Cv408 3-00 | DH63 0-40 | ECF80 0-35 | EL821 0-85 | M513 30-00 | PL84 0-40 0-51 10-00 | XH8/100 - 8CD6G 1.20 | 12AT7 0-33 | 85A2 0-40 | 5899 0-65
Cvi2s 2.5 | DH77 0-30 | ECFS2 0-35 | EL822 0-90 | ME1400 PL508 0-90 | Qa108/45 TS 15-00 | 4X250B 6CH6 055 | 124U7 0-30 | 90AG 2-40 [ 5902 100
CV420 1750 | DK$2 0-40 | ECH22 1.25 | ELL80 1:00 1-40 | PL509 1-45 1.00 | SU21500-78 | ¥ R1/3900 9-00 | 6CL6  0-50 | 12AX7 0-30 | Y0AV 2-40 | 5963  0-58
CV450 1-25 | DK91 085 | ECHS35 0-60 [ EM34 0-90 [ ME1501 PLB02 083 | ogyp05 | SUZIE0A 8-50 | 3B254M 60W4 083  12BA6 0-35 | 90C1  0-60 | 6057  0-60
CV11444-50 | DK92 0-50 | ECH42 0-70 | EM80 0-40 1-50 | PTL5  2-00 060 075 | z66 075 26| 6D4  1-10 | 12BE6 0-35 [ 90CG  1-25 [ 6058  0-50
CV1385 DK96 0-42 | ECHS81 0-30 | EM81 063 | ML4 088 | PX4  2:00 | oo 0.ap T4l 100 | Z319 1-25 [ 5B255M 6DK6 048 [ 191 1.85|90CV 1.25 | 6069 1-00
10-00 | DL68 125 | ECH83 0-43 [ EM84 0-38 | N37 125 | PX25 2.00 | 98150/ 35 | TDo3-5 560 2769 188 2-00 | 6723  0-80 | 19K8GT 150B2 0-60 | 6060  0-50
CV15229-00 | DL92 0-85 | ECL80 0-40 | EN32 1-50 | N78  1-00 [ PY32 063 0 TD03-10 28000 5022 18:00 | gp3g  g-25 0-50 | 150B3 ¢-g0 | 6061 138
CV1526 825 | DLO4 0-46 | ECL82 0-35 | EY51 0-40 [ PC86 060 | pys3 g-g3 | Q8150/36 5-50 17 [ 5R16Y 080 | 6F33 180 | 12076T 7054 280 | 6062 1-00
CV21642:00 | DL96 0-42 | ECL83 0-65 | EY81 0-40 | PC88 060 pyg) g9 o0 oy Z801U 5U4G 033 | 6J5G  0-20 035 | 7234/ B7-00 | 6063  0-50
CV2155 2:00 | DL810 125 | ECLSG 045 | EY83 066 [ Poor 080 [ oo Q8150/45 1175 175 | svag o4z | 636 020 | 13E1 950 | ok Dao0 [ Goss 0.4
CV23121-75 | DL816 165 | ECLL800 | EY84 0-55 | PC900 0-48 0-30 136 | TZ40  4-00 | zg03U : fen 00|l oA 1800 | 065 075
CV4003 0-50 | DLS19 1-85 150 | EY86 0-40 | PCC84 0-40 [ PY83 038 | oainors9 | U190 250 0.90 | 5Y30T 032 4 110)801 050
CV40040-60 | DY86 0-33 | EFS 100 | EZ40 0-45 | pcoss 0-40 | PY500 1-00 Too|U24  120|0az 0.8 | 524G 040 | GK6GT 085 | 24B1 850 | 803 350 | 6067  0-50
CV40050-65 | DY87 0-95 | EFSTA 060 | EZ41 0-48 | poose 053 | PY800 050 | gsio00 0.40 | U25 078 | om2  o0.35 | 6/30L2 076 | SK7G 0207 0524 045 807 080§ G072 080
CV40060-80 | DY802 0-63 | EF39 040 | pygy 9.8 | pocisp 055 | PYSOL 0-50 | Qvos/i2 U26 078 | 0z4 0-40 | SAK5 030 26Z5GT 81l 175 ] 6080  1-50
CV4007 0-40 EF4l 065 ) 3/ 6K8G 0-35 55 | 813USA 6111 075
Cviols o.45 | ESSCC 085 | Bo 0 Ows | EZ81 028 | POFso 033 [ PZ30 050 70 | UST 150 | 1B3GT 0-38 [ 6AK6 083 | 6760 .45 | 2526GT 800 | 6146 150
CV4015 0-75 | E180F 095 | grse 1.25 | GTE175M PCF36 0-60 | QF41 1850 | Qvos-71-00 | U191 0-75] 172  1.25 | 6ALS 0-20 | sr6was 0-85| 829B  3-50 | 7475 0-40
CV4024 0-50 | E182CC1-20 | EF80 0-25 g PCF200 QQV02/6 QV05-25 U404 040 | 20394 7-00 | BAM6 0-33 1-00 | 27M1  3-50 | 833A 17-00 | 9003  0-50
CV4025 0-40 | ES10F 3-00 | EF86 033 | GTIC 3-00 0-80 215 0-50 [ Usor 1182043  8-00 | 6AN8 o0-50 | 6P25 125 | s0c15 0-80 | 837 085 | 9001 0-20
. 18115 0-30 | 2N247 0-25 | AD161 0-38 | BCY72 0-20 | GET875 NKT217 NKT713 OC24 0-50 | OC45 015 | OC78 0-20 .15 | OCP71 0-88
Transistors 18131 013 | AC107 0-38 | AF114 0-38 | BFY50 0-23 d 3 0-25 [ 0C25 038 | 0CTL 015 | ocs1 o025 83231) g.éﬁ ORPI2 0-50
2G210 0-68 | AC127 0-25 | AF115 030 | gpyp) g.gp | NKT211 NKT218 0A85 013 | 0C26 025 | OC72 0-25 | oce1D 020 | 0C84
18202 028 | 2N4058 0-18 | 2G381 0-25 | AC128 0-25 | AF116 088 | po o0 0’50 d 13| 0a91 0-08| 0C2s 083 | 0CT+ 030 02
2G302 0-23 | 2N4286 0-15 | 2G382 0-30 | ACY19 025 | AF117 0-25 NKT214 NKT403 OCBIM 0-20 | OC169 0-20
9N3055 0-75 | 2N4289 0-18 | 2G415 0-30 | ACY20 0-23 | BClo7 0-18 | DD003 0-15 - 0-75 [ OC16 043 | 0020 0-63 [ OC75 025 | ocs1DM | OCL70 0-25
2N3707 015 | 18111 0-13 | 2G416 0-33 [ ACY21 0283 | BC108 013 | GET571 NKT218 NKT404 oCl19 0-38 | OC35 050 | 0OC76 0-25 018 | oc171 0-30
2N3710 0-13 | 18113 0-25 | 26417 0-23 | AD140 0-80 | Bc109 013 0-25 0-38 0-63 | 0c20 0981 0c4s 018| 0c77 040 0082 0-25 | 0C200 0-38
Valves tested and released to A.R.B. specification 1! required. Express postage 5p for one
valve, 1p each additional valve.
Over £5 postage free.
Open to callers
] Mon. to Sat., 9 a.m.—35 p.m.
Closed Sat., 1—2.30 p.m,
BLACKWOOD HALL, 16A WELLFIELD Complota yange of TV Tubes
ROAD, LONDON, SW16 2BS Postage I for each transistor,
Telephone: 01-769 0199/1649 over 10 post free.
B B [ SEND FOR LIST OF 6,000 TYPES VALVES, TUBES & TRANSISTORS
Manufacturers and Export enquiries welcomed

— e
ELECTRONIC ORGAN DIVIDER BOARDS built to

high industrial/computer spec. 5 octave set £18.
Complete with connection data and oscillator details. §

| e — ==

COPPER LAMINATE P.C. BOARD

8% « B4 x1/16 in. 12%p sheet, 5 for 50p

11 0, x 1/16 in. 18p sheet, 4 for B0p

11 = 9x 1/16 in. 20p sheet, 3 for 50p

Offcut pack (smallest 4 x2 in.) 80p 300 sq. In.

P&P single sheet 4p. Bargain packs 10p

it e

SPEAKERS AND CABINETS

E.M.I. 18 x 14 in. 50 watts (14A/600A). Four tweeters
mounted across main axis. Separate “X-over’ unit
balances both bass and h.f. sections. 20Hz to 20,000Hz.
Bass unit flux 16,500gss. A truly magnificent system.
£28. Carr. £1:50.

E.M.I. 13 x8 in. (10 watt)} with two tweeters and cross-
over 3/8/15 ochm models. £3-78. P.P. 25p.

E.M.I. 13x8 in. base units (10 watt) 3/8/15 ohm
models £2:256. P.P. 25p.

E.M.I. 6} in. rnd. 10 watt Woofers. 8 ohm. 13,000 gss
£2-28. P.P. 15p.

E.M.l. 20 watt (13x8 in.) with single tweeter and
“X-over' 20 Hz to 20,000 Hz. Ceramic magnet
11,000gss. £8. P.P. 40p. 20 watt base unit only. £6.
P.P. 40p.

CABINETS for 13x8 in. Speakers made from % in,
teak finish blockboard. 20 watt cabinet (21 x15x 8%
in.) £6. P.P. 50p. 10 watt cabinet (16x11x8 in.}
£4-80. P,P. 40p.

“AIRMAX* 7% In. FANS. Aluminjum diecast housing
(8 in.) 240v. a.c. New. £6. P.P. 50p.

“KLAXON" GEARED MOTORS (8 ib-in.}) 112 r.p.m.
240v. £2:26.

BRIDGE MEGGERS (500v. series 2) £18 oa.
working order.

in good

BRIDGE RECTIFIERS (Muliard GEX 54INBIPIF) Output
74volt. at 18 amps. £2 ea. (brand new),

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 wili re-order.

BERCO WIRE-WOUND POTS. New individually boxed.
200 ohm 25 watt B0p: 725 ohm 50 watt 75p: 300 ohm
100 watt £1 ea.

HIGH SPEED MAGNETIC
COUNTERS (4x1x1 in.) 4 digit
24/48v, (state which), 321p ea. P.P.
5p.

32 Digit (Re-settable) 12v. working
E1:75.

LEVEL METERS (1¥x in.) 200 micro amp. Made in
Germany 75p ea. 2x 1% in. (Japan) £1 ea.

MICROAMMETERS (4 in. sq. Weston) 25-0-25 mlcro-
amps. New/boxed. £2:25 ea. P.P. 25p.

PRECISION CAPACITANCE JIGS. Beautifully made
with Moore & Wright Micrometer Gauge. Type 1. 18.5pf to
1220pf. £10 ea. Type 2. 9.5pf to 11.5pf. £6 ea.

POT CORES LA1/LA2/LA3. 80p ea.

LIQUID LEVEL SWITCH. Detects even mildly conductive
liquids i.e. ether etc. N/O-N/C contacts fails to safe. £10 ea.
S.a.e. literature.

“LONG LIFE” ELECTROLYTICS (screw terminal).
25,000 u.f. 40v. (43 x 2% in.) £1 P.P. 10p.

10,000 u.f. 75v. (41 x 2% in.) 87%p. P.P. 10p.

7,100 u.f. 40v. (4x 2 in.) 75p. P.P. 10p.

3150 u.f. 40v. (4x 1% in.) 78p. P.P. 10p.

TELEPHONE DIALS (New) £1 ea.

RELAYS (G.P.O. '3000°). All types. Brand
new from 37%p ea. 10 up quotations only.
TELEPHONE EXTENSION CABLE
3 core/cream p.v.c. 100 yd. coil £2 200 vyd.
coil £3-75. P.P. 26p.

UNISELECTORS (Brand new) 25-way
75 ohm. 8 bank ¥ wipe £3-25. 10 bank
1 wipe £3-75. Other types from £2:28.

LIGHT DIMMERS (2000 watt) Triac Controlled. 34 x2x 1%
in. £6-78 ea. P.P. 25p.

TRANSFORMERS |

L.T. TRANSFORMER. (Shrouded) Prim. 200/250v.
Sec. 20/40/60v. 2 amp. £2 ea. P.P. 40p.
L.T. TRANSFORMER. (Shrouded) Prim. 200/250v.
Sec. 20/40v. 1.5 amp. £1-50 ea. P.P. 30p.
L.T. TRANSFORMER. Prim. 240v. Sec. 8/12/20/26v.
3.5 amp. £1 ea. P.P. 40p.
L.T. TRANSFORMERS. Prim. 240v. Sec. 14v. 1 amp,
80p; 10.5v. 1 amp. model 50p. P.P. either type 15p.
L.T. TRANSFORMER. “ADVANCE VOLTSTAT”
Prim. 180-260v. Sec. 6v. r.m.s. 25 watt. £2 ea. P.P. 30p.
H.T. TRANSFORMERS. Prim. 200/240v. Sec
300-0-300v. 80 m.a. 6.3v. c.t. 2 amp. £1-80 P.P. 40p.
350-0-350v. 60 m.a. 6.3v. c.t. 2 amp. £1. P.P. 25p.
H.T. TRANSFORMERS (H.D.) Prim. 200/240v. Sec.
6550v. 2 amp. £7'60. Carr. £1; 440v. 2.8 amp. £7-50.
Carr. £1. Chokes to match £4. Carr. £1,
STEP-DOWN TRANSFORMERS. Prim. 200/240v.
Sec. 115v. 120 watt (double wound). £1-256. P.P. 25p;
250 watt (D.W.). £2:25. P.P. 25p ; 500 watt (D.W.). £5.
P.P. £1; 600 watt (auto). £4-80. P.P. 75p; 75C watt
(auto). £5-50. P.P. £1.
ADVANCE CONSTANT VOLTAGE. Prim. 180/250v.
Sec. 115v. 2260 watt. £15. Carr. £2:50.
CONSTANT VOLTAGE TRANSFORMER. Prim,
180/260v. Sec. 230v. r.m.s. 150 watt. £3-28. Carr. 75p.
120 amp. AUTO TRANSFORMER. 180/270v. 50 ¢/s.
Tapped every 5 volts. £60 ea. (Carr. by arrangement.) ‘
s

COMPUTER TAPES. 2400 ft. 3 in. On N.A.B. Hubs com=
plete with transparent cassette case. £2 ea. P.P. 50p.

RELAYS
SIEMENS/VARLEY PLUG-IN. Complete with transparent
dust covers and bases. 2 pole ¢/o contacts 35p ea ; 6 make
contacts 40p ea.; 4 pole c/o contacts 80p ea. 6-12-24-48v
types in stock.

12 VOLT H.D. RELAYS (3x2x1 in.) with 10 amp. silver
contacts 2 pole c/o 40p ea.; 2 pole 3 way 40p. P.P. 5p.

24 VOLT H.D. RELAYS (2x2x% in.)) 10 amp. contacts,
4 pole c/o0. 40p ea. P.P. Sp.

240 VOLT A.C. RELAYS (13x12x1 in.) G.P. contacts
1 make 2 c/o. 80p ea. P.P. 5p.

REED RELAYS 4 make 9/12v. (1,000 ohm.) 62ip ea.
2 make 374p ea. 1 make 26p ea. Reed Switches (13 in.}
10p ea. £1 per doz.

SUB-MINIATURE REED RELAYS (1in.x %in.). Weight
+ oz. Type 1.860 ohm, 3/9v. 1 make. 6231p ea. Type 2.
1800 ohm, 3/12v. 1 make. 75p ea.

E.H.T. GENERATOR MODULE (Mullard VM1048)
input 12 volt, output 1800 volt 1 m.a. £4 ea. P.P. 25p.

SILICON BRIDGES 100 p.iv. 1 amp (§x§x§ in.) 486p;
100 p.i.v. 2 amp (13 x 1% x % in.) 75p.

PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM79DD




Wireless World, June 1971

11l Gmanw mel— .

8
KT88 175
N78 125
0A2 0-35
OB2 0-35
PABCS0 0-37
£ £ PCY7 0-40
B12H 1475 | ECH84 045 [ PCo00  0-47
cys1 0-35 | ECH200 0-62 | PCC84  0-37
DAF96  0-38 | ECLBO  0-45 | PCC8S  0-46
DF96 0-37 | ECL82  0-82 | PCC189 0-55
DK96  0-41 | ECL83  0-65 | PCEBOO  0-75
DLY2  0-32 | ECL86  0-42 | PCFs0  0-30
DL94  0-40 | EF36 045 | PCF82  0-33
DLYS 041 | EF37A 045 | PCF84  0-46
DM70  0-30 | EFa9 0-40 | PCF86  0-57
DY86  0-30 | EF40 0-50 | PCF200  0-77
DYS7 032 | EF4L 0-62 | PCF201 077
DY802  0-48 [ EF80 0-25 | PCF801  0-48
ESRCC/01 1-80 | EF83 0-55 | PCFe02  0-48
EI80CC 0-42 | EF85 0-32 | PCF805 072
EISICC  0-90 | EF86 031 | PCF806  0-65
EI32CC  1:05 | EF89 0-28 [ PCF80R  0-72
EABCS0 0-32 | EF91 0-15 | PCH200 0-70
EAF42  0-50 | EF92 0-37 | PCL81  0-47
EB9L 016 | EF95 0-30 | PCL82  0-37
EBC33 0-50 | EF183  0-32 | PCL83 065
EBC41 052 | EF184  0-35 | PCL84  0-42
ECC8L  0-30 | EFL200 0-75 | PCL85  0-42
EBF80 042 | EL34 052 [ PCL86 042
EBF83 042 | EL4L 0-57 | PFL200  0-57
EBF89  0-30 | EL42 0-53 | PL36 0-53
ECCS1  0-30 | EL84 0-23 | pLs1 0-50
ECCs2  0-28 | ELS5 0-40 | proy 0-40
ECC83  0-30 | EL86 0-40 | 10 042
ECCs: 030 | EL9¢  ¢-35 | PL83
ECC85 040 [ EL95 0-35 | PL84 0-38
ECC86  0-50 | EL500  0-85 | PL500  0-78
ECC88  0-37 ?;’235 g%g PL504 075
ECC189 052 | E - PY33 0-80
ECPeo 035 [ EMEE 088 | pygy  gap
ECF82 035 EY31 0-40 | PY81 0-27
ECF83 075 | EYa6 035 [ PYB2 0-27
ECF801 0-62 EYS; 823 PY83 0-35
ECF802 0-62 | EY h PYBS 0-37
ECH35 060 | EZAL 0420 pyye g2
ECH42 065 | prg) 027 | PYSO1L  0-52
ECHBL  0-28 | Gz ) 9521 QQvo
ECHS3 042 | KTé6 ' 1-60| 310 188

VALVE VOLTMETER TYPE TF 958
Measures AC 100mV; 20 c/s to 100 mcfs,
DC 50mV to 100V, multiplier extends ac
range to |.5kV. Balanced input and centre-
z{e’ro scale for DC. AC up to I100MHz,

;lsll%EO OSCILLATOR TF 885A &
SA 1

25Hz to 5MHz and 25Hz-12MHz respec-
tively, fine and square wave output up to
3lv. £55 and £85 resp, Carriage £1°50,

MARCONI VHF OSCILLATOR
TYPE TF 924/1. Complete with power
unit Type TM 4230. Frequency range
2,100 MHz to 3,750 MHz, output power
10 to 50mW, Klystron Osc with auto-
matic tracking. Facilities for reflection
modulation. £125. Carriage £2.

MARCON! VHF ALIGNMENT
OSCILLOSCOPE TF 1104, Com-
bined sweep generator and CRO for
VHF, IF and VF analysis. RF ranges
41-2t6kHz. IF range 10-40MHz. VF
range 5kHz to [OMHz. Qutput |0uV to
250MV continuous at 50 ohms. Sweep
500kHz to IOMHz. £89-50. Carr. £1.

MARCONI R/C OSCILLATOR
TYPE TF [110l. Frequency range
20Hz to 200kHz. Accuracy - 19%,
distortion less than 0-5%,. Stabilise
Oscillator, no zero setting required.
£72-50. Carriage £1:50.

HEWLITT PACKARD AUDIO
SIGNAL GENERATOR
MODEL 206A £89-50. Carriage
£1-50. Full specification for S.AE.

REMSCOPE TYPE 741 STORAGE
OSCILLOSCOPE. On trolley, com-
plete with plug-in trace shifter and two
plug-in Y amplifiers. Price on applica-
tion.

INTEGRATED CIRCUITS
MANY OTHERS IN STOCK

RCA
CA 3005 wide band R.F. Ampl.

300mW diss ....... £1-35
CA 3012 wide band ampl.

53 60000000000060000000 0aa00c £1-10
CA 3020 Audic power ampl, . £1-37
é:'iA' 3036 Audio pre-ampl. .,...... £0-95
MIC 9301 B Digital dual 4 input gates £4-30
MIC 709-1C Linear operational ampl. £9-50
MIC 9005D Highspeed flip-flop .... £2:70
General Electric
PA 230 £1-12; PA 234 £1; PA 237 £1-87

Mullard
TAA 300 £1-92; TAA 320 £0-57

Plessey SL402A 2-5W £2-12; SL403A
3-5W £2-67

REDIFON

Twinplex combiner type AFS 13 £65

Twinplex converter type AFS 12 with

P.S.W. £85

F.S.K, unit type GKI85A £58-50.

8 8 £ 8 g 8
QQVO UBC4l  0-47 [ VR150/30 0-35 | 5B254M 220 | 6AQ5 035 | 6C4 0-30
6-40A 525 | UBF80 035 | 2759 185 | 5B/255M 1-75 | 6AQ5W  0-50 | 6C6 0-25
R17 0-a5 | UBF89  0-36 | Z801U 150 | 5R4GY 060 | 6ABE 0-37 | 6CH6 0-55
o 0.g7 | UCCHS 040 | 28034 135 | 5U4G 0-32 | 6AB7G  0-80 | 6CL6 0-49
STl UucFso 0551 Z900T  0-75 | 5V 0-40 | 6AT6 0-30 | 6D 0-20
8TV UCH42 070 | 1L4 0-18 | 5Y4G 0-40 [ 6AUS6 0-25 | 6EAS 0-55
280/40 8-00 [ UCH81 085 | 1R5 035 | 5Y3GT 085 | 6AX4GT 0-40 | 6F23 075
e UCL82 035 | 18: 095 | 524 075 | 6AX5GT 085 | 633 1-50
soso 00| DL 080 10 om | or 048 onT T 040 oo 0a0
T2 276 | gpgg  g-ge | 1T4 0221 gac7 015 [6BA6 0.5 | BIIWA 075
U25 0751 yFgy 035 [ 1X2A  0-40| 6AH6  0-50 | 6BE6 0-30 | 6J5 0-40
U26 0-75 | TL41 060 | 1X2B 040 | GAK5 030 | 6BG6G  0-55 | 6J5GT  0-25
uU27 0-50 | UL84 0-30 | 3A4 0-30 | GAKS  0-32 | 6BJ6 0-45 | 6J6 0-20
U191 070 | UUS 055 | 3D6 0-15 | 6AL5 0-15 | 6GBQ7A  0-35 | 6J7G 0-35
LENT 1-00 | UY4l 045 | 3Q4 0-87 | 6AL5W  0-40 | 6BR7 0-80 | 6J7M 0-40
UABC80 0-35 | UY85 030 | 384 0-35 | 6AM6 030 |6BW6  0-80 | 6K6GT  0-568
UAF42  0-50 | VR105/30 085 | 3v4 045 | 6AN8 050 | 6BW7 070 | 6K7 0-32
SPECIAL OFFER
osTuee r17s T RANSISTORS,ZENER DIODES
] ] £ £ [
0A5 012 | 0C35 050 | IN21B  0-25 | 2N5109  2-05 | AF127  0-26 | CRS1/30 0-40
0AL0 0-30 | 0C38 042 | 1N25 060 | 40362 -85 | AF139  0-38 | CR81/35 0-43
0AT0 010 | OC44 0-20 | 1N43 0-10 | 82303  0-50 | AF178  0-48 | CRB1/40 0-48
0A71 0-10 | 0C45 012 | 1N70 0-07 | 3F100  0-62 | AF186  0-45 [ CR83/05 0-30
0A73 010 | oc70 0-12 | 1N702-7250-36 | 3FR5 0-32 | AFY19 0-13 | CRS8/20 0-38
0A74 010 | 0C71 0-15 | 1N823A 1.30 | 3N128 087 | ABY26  0-28 | CR83/30 0-43
0A79 0-08 | OC72 025 | 1ZzMTs 0-35 | 3N138  1.75 | ASY28  0-28 | CRS25/025
0481 0-07 | 0C73 030 | 1zMTI0 0-33 | 3N140 097 | ASY67 048 075
0491 0-06 | 0C75 022 | 1775 0-67 | 3N154 095 | BAW19 0-28 | CR83/40 0-50
0A200  0-08 | OC76 025 | 1Zr10 063 | 3N159 145 | BCL07  0-15 | GET103 0-20
04202 0-10 | OC81 025 | 9G35 0.51 | SFRS 0-45 { BC108  0-15 | GET115 0-45
0A210 025 |0C81D  0-20 | yGi03  g.51 | 12FR60 0-78 | BCI13  0-30 { GET116 0-50
0A211 37 | ocBIDM 0-20 | PN Lo | 10D1 0-16 | BC118  0-38 | GEX66 075
0AZ200  0-55 | OC82 0-25 40954 1-37 | BCY72 0-37 | NKT222 0-20
OAZ201 0-50 | OCs2DM 0-30 | 2N277  0-52 | 40505 1-37 | BF115  0-26 [ NKT304 0-35
0AZ202 to 0Cs3 0-82 | 2N918  0-65 | 40636 1.45 [ BF173  0-30 [ 8SD91S 026
OAZ206 042 | OCB3B  0-15) 9N1304 095 | 40668 135 | BFY51 022 | SD928  0-31
8%387 0-47 | OC84 025 [ oNy306 o-05 | 40669 145 | BFY52  0-23 | 8D93s  0-32
8 to 0C122 0801 \ 0 o0 gop | ACI26 021 | BSO5  0-38 | SD94 0-21
042213 032 | 0C139 o025 | 2N AC127  0-23 [ BB 0-45 | SD98S 046
0AZ223 to 0C140  0-37 | 2N2147 075 | sc128  ¢-20 | B2 0-47 | V4054 038
0AZ225 0-220 0C170 o-gg 2N2904A 125 | AC176  0-25 [ BRY20 018
C16 q 0Cl171 0- 2N30563 025 | ACY17 025 | Buioo 1-80 | ZENER
00m 03| Ocao oy | ZNWs+ 050 | AGYES B38| BVZIS 020 | DIODES
0C26 025 | OC201  0-47 | 2N3055 075 %y 6 ggg | BYZIG 063 | .
0c28 062 | 0C206  0-80 | 2N2730 275 | 40162  0-35 | CRS1/10 0-25 voltage
0C29 0-62 | 1N21 027 [ 2¥3731 275 | AF118  0-88 [ CRS1/20 088 | 3y 017
MANY OTHERS IN STOCK incude Cathode Ray Tubes and w 0-37
Special Valves. UK. P. P.: Up to £1, 10p; over £1, 13p in &, 1.5W 025
over £3 post free. C.0.D. 20p extra. TW 0-37

£
6K7G 020
6KSGT 045 UMU
6K25 070
68A7 0-40
68ATGT 0-32
68C7TGT 0-25
65?7 ggg THE VALVE WITH A
68J7 -
68J7GT  0-32 GUARANTEE
68K7 0:35
68L7GT 0-32
68N7GT 0-35 8 [
68Q7 0-39 [ 25L6GT  0-40 | 057 0-50
68Q7GT 0-35 | 30C15 075 | 6060 0-50
6V6G  0-17 | 30C17 080 | 6064 0-45
6V6GT  0-35 | 30C18 075 | 6065 0-65
6X4 0-27 | 30F5 0-84 | 6080 1-87
6X5G  0:25 | 30FLL 070 | 6146 1-50
6X5GT 0-32 | 30FL12 g-gg ggzo 2-%3

. 30FL13 q 01 0
axee, g_gg 30FLI4 075 | 9002 085

30L15  0-85 | 9003 0-50

6Z4 032 | 30L17  0-80 | 9004 015
7B7 045 [ 30PIZ  0-80 | 9006 015
7C5 0-85 | 30P19 o-gg CR. Tab

.49 | 30PL1 o . Tubes
;C;i g;g 30PL13 092 | VCR97 450
. 30PL14 085 | yCRs17R 550
Y4 060 | 3506GT  0-50
9D6 0-37 | 35W4  0-30 | YCR517C 7:50
11E2 2.50 | 35Z4GT 0-45 | 5FP7 132
12AT6 030 | 92 _ 0-45 | 88D 900
12AT7 080 | 5983 0-40 | g8y 8-00

50CDSG 180 [ yor 9-00

124U7 029 | 505H5  0-60
12AV6  0-80 | 75 0-40 | proto Tubes
124X7 030 [ 76 040 | coreoa % o
12BA6 035 78 040 | gqy 4 3-50
12BE6 035 | 80 045 [ coore 1750
12BH7 027 | 803 325
12C8 0-32 | 805 8-00 | Special Valves
12E1 1-26 | 807 0-50 | CV2339 20-00
12K5 055 { 813 375 | JPY/7TD 87-50
12K7GT 040 | 8324 0-40 | K301 5-00
12K8GT 0-45 | 8664 075 | K305  12-00
12Q7GT 0-30 | 954 040 | K308  16-00
128G7  0-36 | 955 0-26 | K337  16-00
1487 075 | 456 020 | KRN2A 350
19AQ5  0-40 | 957 0-30 | WL417A 1-50
19G3 4-25 | 991 0-40 | 35/92/E 37-50
19G6 1-50 | 1622 100 | 5022 18:00
19H4 5-00 | 2051 055 | 7148aY  4-00
20P4 1-00 | 5933 112 I 7254 1800

TFi041C
to 300V i
voltage
MV-1000V
D.C,
TFi44H

KHz-72
output 2u

Hz
only

and price
request,

TF 144G SIGNAL GENERATOR. To
clear, In very good ‘‘as seen’ condition.
Complete with mains and battery cables,
etc. £15,

Unless offered
as “asseen”

voltage range 300 MV

20 Hz-1500 MHz. D.C.
ranges

resistance
ohms to 500 Mohms.
Price £62-50,

GEN, Freg. range 10

50 ohms 400 and 1000
internal
Limited qty.
avail-
able. Full spec

VTVM AC,
n 7 ranges,
300
in 8 ranges.
50
SIGNAL

MHz, R.F.
VY to 2V at

mod,

on

75 ohms source.

80l/A/l with additional high level
output. £89. Both P. & P. £I, in-
cluding necessary connectors, plugs,

and instruction manual.

ALL EQUIPMENT
MARCONI TEST EQUIPMENT

SIGNAL GENERATOR TF 80l/A.
10-300 Mc/s. in 4 bands. Internal at 400
cfs. | kefs. External 50 c¢/s to 10 kefs.
Output 0-100 db below 200 mV from
£85. DITTO but

ordered from us is completely over-
hauied mechanically and electrically
in our own

laboratories

AM/FM SIGNAL GENERATOR TF
937 (CT 218) Frequency range 85kHz-
30mHz. 8 bands. Main dial total 56 foot,
Built in crystal calibrator 200kHz and
2mHz. RF output -1 uV to -1 V. Four internal
mod, freq. FM devijation up to 9kHz, £115.
Carriage £1/5/0.

F.M. DEVIATION METER TYPE
TF934. Frequency range 2.5-100MHz,

SOLARTRON EQUIPMENT

Regulated and stabilised P.S.U. SRS
ISIA, 20 to 500V positive at 300mA in
two ranges. Variable and fixed 70V
negative output, £35. Carriage £1I.
CD 711S.2. Double beam, DC to
7MHz ’scope, £85. Carriage £1-50.
CD 643.2. Single beam Laboratory
Model, DC to [4MHz price upon
application,

*

SIGNAL GENERATOR TYPE CT
480. 7-12kMHz in one range, square and
pulse modulation and C.WY, £65.

SIGNAL GENERATOR TYPE CT
478. As above but [.3-4.2kMHz in two
ranges £55,

1%in. DIA. PANEL METERS. 7i-15v
eal for ''Battery Condition”
indicators for cars £0-77.

BOONTON @ METER TYPE 160A,
Freq. range 50kHz to 75MHz, main capaci=
tor 30 to 500pF. Vernier capacitor + 3pF;
q_range. 0-250 with 2.5x muitiplier.
£85 plus carriage.

VALVE CHARACTERISTIC METER
complete with manual £57-50. Carriage

MULLARD PRECISION YARIABLE
CAPACITOR TYPE F.2,

15 pF to 336 pF. Supplied with individual
calibration certificate. Brand new _in
original packing. £17. Carriage 75p
SUSPENSION GALVANOMETERS
Pye £25. P, & P, £0-60.

Cambridge instruments £12. P, & P. £0-60,

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

YACUUM CONDENSERS

12, 50, 55pF each 20,000v 30/-. P, & P, 4/,
BRADLEY PORTABLEELECTRONIC
MULTIMETER TYPE CT47!B. This
instrument operates from three |4V cells,
is fully transistorised and measures A.C.
and D.C. current, A.C. and D.C. voltage
and D.C. resistance. Built-in battery check
and calibration check. Full spec, and price
on request.

As above but MODEL CT 47lA manu-
factured by AVO, full spec and price on

request.
4, 5 and 8 bank 25 way uniselectors,
24V, guaranteed perfect, £3-75;

£4-50; £6-87 respectively.
ARB8 SPARES. We hold the largest stock
in U.K. Write for list.

AERIAL TUNING
UNIT BC 939

Originally made to work
with Hallicrafters BC
610E_transmitters. 2mc
to |8mc, for output up
to 450 watts. Brand new
£8°50. Carriage £1.

PRECISION VHF FREQUENCY
METER TYPE 183, 20-300 Mc/s with
accuracy 0.03% and 300-1,000 Mc/s
with accuracy 0.3.9%. Additional band
on harmonics 5.0-6.25 Mc/s with ac-
curacy + —2X 10-% Incorporating
calibrating quartz 00 kefs + —5X
10+ 120/220 v. A.C. mains, £85,
Carriage £2.

MUIRHEAD-WIGAN DECADE OS-
CILLATORS. TYPE 650A 9650B.
Frequency range | to | 11,100 Hz. Accuracy
+ 0.2%. Power supply 100-250 v, D,C,
£65 and £75 respectively. carr, £1.75,

VALVES & TRANSISTORS
PHONE 01-743 4946

TELEPHONE EMQUIRIES

To view TEST EQUIPMENT please phone for appointment

relating to TEST EQUIPMENT should
be made to 01-748 8006 Extension 23.

Can be used up to 500MHz. Deviation
range 0-75kHz £67-50. Carriage £1-50.

HARNESS “A” & “B” control units,
junction boxes, headphones, micro-
phones, etc.

29/41FT. AERIALS each consisting of

ten 3ft., in. dia. tubular screw-in
sections, 1lft. (6-section) whip aerial
with adaptor to fit the 7in, rod, insu-

lated base, stay plate and stay assemblies,
pegs, reamer, hammer, etc. Absolutely
brand new and complete ready to erect,
in canvas bag, £4. P. & P. £0-50.

FIELD TELEPHONE TYPE “F".
Housed in portable wooden cases.
Excellent for communication in and out-
doors for up to [0 miles. Pair including
batteries, fully tested. £6-50, or with
220 yds. field cable in drum £7-50,

FOR EXPORT ONLY

53 TRANSMITTERS, All  spares
available, COLLINS TCS., Complete
installations and spare parts,
COLLINS TYPE 231D 5KW
TRANSMITTERS. 10 channel, auto-
tune and manual tuning. Complete
with very comprehensive spares, Full
specification and price on application.
Complete installations and all
spares. No. |9 WIRELESS SETS.
H.P. SETS and all spares R.210
RECEIVERS with all necessary
accessories.

PYE PTC 2002N A.M. Ranger
Mobile Radio Telephone, brand
new and complete, £45,

Cs
COLOMOR (Geqrencs)
170 Goldhawk Rd., London, W.12

Tel.01 -743 0899
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R-C-L BRIDGE TYPE 373 (21 RANGE)

This attractive instrument measures RC & L and in
addition has facilities for checking the capacity and
leakage of Electrolytic Capacitors. The ranges are;

PANCLIMATIC LABORATORY
ELECTRONIC MULTIMETER

AVO
{77 RANGE!!)

BASIC RANGES (DIRECTLY CALIBRATED).

C—0-5-100pF, 1000pF, 10,000pF, O-ipF, 1uF, 1OpF,
D.C. POTENTIAL; 250mV, 1V, 2-5V, 10V, 25V, 100V, 1001.F, 1000LF.
250V. (Input resistance 10Mw.) R—0-5-10W, 100W, 1000W, IOKW, I100KW, MW,
D.C. CURRENT; I0pA, 25¢A, 100pA, 250pA, TmA, 10MW, 100MW,

2:5mA, 10mA, 25mA, 100mA, 250mA, 1A,
RESISTANCE; 0-200w, 0-20 Kw, 0-2 Mw, 0-1000Mw.

A.C. POTENTIAL; 100mV, 250mV, 1V, 2:5V, 10V, 25V,
100V, 250V.

A.C. CURRENT; l0uA, 25pA, 100pA, 250uA, ImA,
2:-5mA, 10mA, 25mA, 100mA, 250mA, IA.

POWER; Into 15, 50 or {50W—5mW, 50mW, 500mW,
SW. into 600, 2000 or 5000W—50uW, 500uW, SmW,
S50mW, 500mwW, 5W,

DIFFERENTIAL D.C. POTENTIAL; 250-0-250mV, {-0-1V,
2:5-0-2-5V, 10-0-10V, 25-0-25V, 100-0-100V.

Overload protection is incorporated. Supply voltage
110 or 200/240V A.C. 50Hz. In excellent condition,
complete in carrying case, checked on afl ranges.
£25-78. (C.P. England and Wales.)

L—50uH-10mH, 100mH, IH, [0H, 100H.

The D.C. polarising voltages available are 0-50V and
0-500V and are set on internal meter.

Leakage current ranges 0-500pA and 0-5SmA.

An internal null indicator is fitted, an external indicator
*phones or ’scope may be employed.

Measurements are made with a 5 in. D.A. calibrated
dial at 50Hz for “R" and the 5 highest 'C”’ ranges and
at |KHz for the remaining '*C” ranges and “‘L.” Power
supply requirements are |10-120V A.C. or 200-250V
A.C. (X 10V). The size is 18 x 13 x 12in, The weight
30 Ib. The instrument is housed in an alloy case with
provision for rack mounting if desired. A recondi-
tioned home-produced precision instrument at a
fraction of original cost. Price £27-75, (C.P. England
and Wales.)

SERVO MOTORS
IMMEDIATE DELIVERY

SYNCHROS AVAILABLE
EX STOCK

TEKTRONIX MICROWAVE. Spectrum Analyser L3852 plug-in unit as new £275. Small 3 amp Impedance
Plotter WR90P £100. BSK Vibration Exciter Control, Type 1016, £120. Fenlow SA2 Spectrum Analyser 0-3 Hz to
1 KHz listed at £850, our price £350. APT Klystron P.S.V. KP20, £45. Muirhead R-C Oscillator D330B, £65. Airmec
T249 4-channel oscitloscope, £55. Airmec millivoltmeter T784, £35.

SUB-MINIATURE 1 in. DIAMETER METERS. Arib-
trary scale, Sealed, 150-0-150uA, 0-300uA or 0-500uA, Either
type £1-75 each (post and packing 12¢p).

PLUGS, SOCKETS & CONNECTORS

Over 150,000 items in stock including Plessey Mk 4, 6, 7,
Type 104, U.K.A.N., Fainton, Electromethods, Cannon,
Belling Lee, Amphenol, Transradio, etc. Enquiries for Gertsch COMPLEX RATIO BRIDGE Model CRB2B.
specific items to Orpington or Lydd. Six digits in phase, four digits in quadrature. Our Price £200.

Carriage extra at cost on all items unless indicated otherwise.

FULLY TRANSISTORISED

G & E BRADLEY ELECTRONIC MULTIMETER
TYPE CT471B
A.C./D.C. volts: I2mV, 40mV, 120mV, 400mV, 12V, 4V,
12V, 40V, 120V, 400V, 1,200V, fsd. A.C./D.C. current: {2uAs
40uA, 120A, 400pA, 1-2mA, 4mA, 12mA, 40mA, 120mA.
400mA, |-2A. R.F. volts: 40mV to 4V (up to 1,000 MH2).
D.C. Resistance Ranges: 0-100, 0-10K @, 0-1M @, 0-100 Mg,
0-1,000M 0. In excellent condition, fully checked. £45,
carriage £1.

PRECISION POTENTIOMETERS

Numerous instrument types, continuous _rotation
potentiometers for control application and HELIPOTS
in stock. List on application.

MAINS TO
27V 500mA
STABILISED

MAINS 27V
DC POWER
SUPPLY
UNITS

£3-25
EACH
(P.Pd.U.K.)

MAINS 27v D.C. POWER SUPPLY UNITS
These interesting 27v 0-5A units (will happily provide 700mA
indefinitely) are built into an attractive grey-finished instru-
ment case, provision being made for base or side mounting.
Cable entry grommets are mounted in the base of the unit.
The choke capacity smoothed output is solid state stabilised
against variation in input voltage and output current, and
input and output fuses with spares are fitted. The output
operates a built-in $.P.C.O. relay to switch for instance an
alarm circuit. Input voltage is 200-250v D.C. in I0v steps,
while the transformer secondary carries two taps. All
terminations are transferred over to a Grelco block. There
is adequate room for other equipment within the ventilated
case, which is 12 x 10" x 6" deep. Our price, brand new
in carton with circuit, only £3-25.

demw ancl électronic, dales ﬂlcl

Control Engineers - Electrical Suppliers - Engineering Stockists - Aeronautical Suppliers
43 HIGH STREET, ORPINGTON, KENT. Phone: Orpington 31066/33976/33221
19 MILL ROAD, LYDD, KENT (Works). Phone: Lydd 252 X
67 LONDON ROAD, CROYDON, SURREY (Retail Branch and Instrument Repairs).
Phonae: 01-688-1512 (Croydon)

Electrical and Servo
Post orders to

DRY REED INSERTS
— e

Overall len 1.85" (Body length 1.17)

length
Diameter 0.14” to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 62ip per
doz. £3-75 per 100; £27-50 per 1,000; £250 per
10,000. All carriage paid.




Wireless World, June 1971 a79

Measuring 17} 103" x 63" the Duo type 2 speakers are teak
finished with matching Vynair grills. They incorporate a 3 chm, 13"
X 8" drive unit and Parasitic tweeter. Max. cower handling 10

watts. Price £14 per pair plus p&p £2.

This superb stereo ‘system'is a real price bréakthrough. It comprises
the VISCOUNT F.E.T..Mk | amplifier on which full detzils are given
below, the famous Garrard SP 25 Mk Ill {including tealc veneer base
and transoarent cover) with diamond cartridge or 2025 TC and the
very successful DUO type 2 speakers,

WITH MK 1} amplifier and magnetic cartridge £48 plus £2.50 P&P

%%m/ F.E.T. Mk | £14.25 plus 50p P. & P.

Overload Factor: Better than 26 dB.

Signal to noise ratio: 70 dB on all inputs {with vol. max).

Controls: 6 position selector switch (3 pos. stereo &
3 pos. mono). Separate Vol. controls for left & right
channels. Bass + 14 dB @ 60 Hz. Treble (with
D.P.S. on/off) + 12 dB @ 10kHz. Tape Recording
output sockets on each channel.

High fidelity transistor stereo amplifier employing field eHect transistors. With this
feature & accompanying guaranteed specifications below, the Viscount F.E.T. vastly
surpasses amplifiers costing far more.  §jze- 121" X 6”7 X 21" in simulated teak case.
‘BUILT & TESTED.
Mk Il (MAG. P.U.) £15.75 plus 50p p&p
Specification same as Mk. |, but with the following
inputs.
Mag. P.U. CER. P.U. Tuner. Spec. on Mag. P.U. 3mv@
1 kHz input impedance 47K. Fully equalised to within
+ 1 dB RIAA. Signal to noise ratio—65 dB (vol.
mpv!

Specification: Output per channel 10 wattsr.m.s. into 3
ohms. Frequency bandwidth 20 Hz to 20 kHz +
1dB @ 1 wart.

Total distortion: @ 1 kHz @ 9 watts 0.5%.

Input sensitivities* CER. P.U. 100mV into 3 meg ohms.
Tuner 100mY into 100K ohms.

Tape 100mV into 100K ohms.

Elegant Seven Mk 3 (350mW)

7 transistor fully-tunable M.W.-L.W. superhet pon
L able Set of parts. Complete with all components
including ready etched and drilled printed circuit

e The Dorset (600 mW)
board—back printed for foolproof construction.
MAINS POWER PACK KIT 75p extra

7-transistor  fully tunabte M.W.-LW. superhet
portable—with baby alarm facility. Set of parts. The
o latest modulised and pre-alignment techniques
Price £6.25 plus 50p P. & P
Circuit 13p FREE WITH PARTS -

makes this simple to build. Sizes: 12 x 8 x 3in.

SOUND 50 AMPLIFIER AND SPEAKER SYSTEM

LIQUIDATED STOCK

DANSETTE

TOURISTE MK3
CAR RADIO

e Price £5.25 plus 50p P. & P.
The Sound Fifty valve amplifier and speakers are sturdily

Circuit 13p FREE WITH PARTS
constructed with smart housings and thoroughly tested
slectronics. They are designed to last—to withstand the
knocks and bumps of life on the road. Built for the smal
and medium sized gig, they are easy to handle and quick
to set up and can ke relied upon to come over with all
the quality and power you need.
Qutput Power; 45 watts RMS. (Sine wave drive). Frequency
respanse:  —3 db points 30 Hz at 18 KHz Total distortion
less than 2% at rated output. Signal fo moise ratio. better
than 60 db. Speaker Impedance. 3. 8 or 15 ohms. Bass
Control Rsnge: +13 db at 60 Hz Treble Contro! Range:
+12 db at 10 KMz Japuts: 4 inputs at § mV into 470 K.
Each pair of inputs :ontrolled by separate volume control.
2 inputs at 200 mV into 470 K.
To protect the output valves, the incorporated fail safe
circuit will enable the amplifier to be used at half power.
SPEAKERS: Size 20" x 207 x 10" incorporating Baker's
12" heavy duty 25 watt high flux, quality loudspeaker with
cast frame. Cabinets attractively finished in two tone
cotour scheme—Black antl grey

COMPLETE SYSTEM £5u

plus 4P & P

Amplifier £28.50 + £1.50
Speakers ea. £12.50 + £1.

ALL TRANSISTOR

Beautifully designed to blend
with the interiors of all cars.

Permeability tuning and long
wave loading coils ensures
excellent  tracking, sensitivity

and selectivity on both wave
bands. R.F. sensitivity at 1
MHz is better than 8 micro
voits. Power output into 3 ohm
speaker is 3 watts. Pre-aligned
I.F. module and tuner together
with comprehensive instructions
guarante2s success first time.
12 volts negative or positive
earth. Size 7 x 2" x 41" deep.
Orwginally sold completely built for
£15.23 Circuit diagram 13p. Free
SET OF PARTS with  parts.  Speaker,

baffle and fixing kit

& P £630 £1.25 extia plus 20p

Plus 50p P. & P P&P.
Postage on speakar free when ordered with parts.

RADIO & TV COMPONENTS (Acton) LTD
21a High Street, Acton,London, W.3.6.NG

Also 323 Edgware Road, London, W.2.
Goods not dispatched outside U.K. Terms C:W . O. All enquiries S.A €

ALL ORDERS.BY POS! 10 Acton
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TRANSISTORS | F 3| ESEAAT (N INHEHE] | SEMI-CONDUCTORS
BRAND FULLY «oe) :
- T . LOOK AT THESE PRICES FOR
WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF QUANTITIES FROM STOCK
NEW LIST - NEW PRICES § BRAND NEW CERAMIC FULL SPECIFICATION LOW
Send today for your FREE copy | COST TTL 7400 RANGE OF INTEGRATED CIRCUITS | AF!14 Malard 250 | AFIS Ml 255
g P [ o + -]
of our new 1971 list Part L. Price  Price Price Price 100 + 17p 100 + 17p
Not Quad 2 Tnput gesarlcfitt;:on 1-2459 5206” 100-499 500 + 500 + 15p 500 + I5p
2N404 220 | BAYS8 170 | BSX20 170 f 7301 Quad 2Tt Nand Ga 4 P P 130
G uad 2—Input Nand Gate Open Collector 25p 20p 18p 15
L b e f;: 7402 Quad 2—Input Positive Nor Gate 2%p 200 isp  I3p § AF!I6 Mullard 25p § AFII7 Mullard 25p
2N706 10p | BC109 |2p | BSY05 7404 Hex Inverter 25p 20p 18p I5p 25 + 20p 25 + 20p
2N706A 12p | BC113  25p BSY%AISp 7405 ng Inverter with Open Collector 25p 200 18p I5p 100 + i7p 100 + 17p
oN§30 25p | BC114 35p | BY100 7410 Triple 3-Input Nand Gate 250 20p 18p I5p 500 + i5p 500 + I5p
N0, B8 BGiis 320 | Byive i R e e 2o e 18 5e
9N1132 BC116 40 ; -Inpu a p P P
IN1152 30p | BClioa 490 |BY127 200 B 7441 BCD to Decimal Decoder and NIX Driver  £100 905 80p 75p [ 2N3055 75p § IN38I9 Texas 35p
2N1303 22p | B(118 37p | BYZ10 40p 7442 BCD to Decimal Decoder (TTL} 1-00 90p 80p 75p Mullard 115 watt 25 + 30p
$N1304 25p | BC119 50p | BYZIL 35p § 7450 Dual 2-Input and/or/not Gate—Expandable 25p 20p 18p 15p Silicon Power 100 + 25p
5N1305 25p | BC13¢ 37p | BYZI12 30p 7453 Single 8-Input and/or/not Gate—Expandable  25p 20p 18p I5p 25 + 65p 500 + 23p
5N1306 25p | BC135 30p | BYZ13 125p f§ 7460 Dual 4-Input—Expandable 25p 20p 180 15p 100 + 55p 1000 + 20p
2N1307 25p | BC136 35p | BYZ156£1 00 7470 Single JK Flip Flop—Edge Trizgered 40p 35p 30p 25p 500 + 50p
2N1308 30p | BC137 40p | GET102 30p § 17472 Single Master Slave JK Flip Flop 4p 350 300 2% 2N12646 50
2N1309 25p | BC138 40p | GET111 40p § 7473 Dual Master Slave JK Flip Flop 45p  d0p 350 300 § BFY90 65 i
9N1613 22p | BC147 17p | GET880 37p 7474 Dual D Flip Flop 45p 40p 35p 30p P Motorola
aN1711 25p | BC148  12p | GET882 25p 7475 Quad Bistable Latch £1-00 90p 80p 75p 1000 MC/S Uuijunction
3N2147 755 | BCi49 208 | MAT100 250 § 7476 Dual Master Slave Flip Flop with Preset 50p 45p 40p 35p 25 + 60p 25 + 44p
IN2160 650 | BC15¢ 37p | MAT101 300 § 7483 Four Bit Binary Counter £1-00 90p 80p 750 100 + 559 100 + 37p
9N2218 30p | BC157 20p | MAT120 25p § 7490 BCD Decade Counter £1:00 9o 80 75 530 o H 500 + 33p
2N2219 np BC138 17m | MATI2] 30p § 7492 Divide by 12. 4 Bit Binary Counter £1-00 90p 80p 75p 1000 + 45p 1000 + 30p
9N2222 BC159 20p | MJ2801£1-37 7493 Divide by 186. 4 Bit Binary Counter £1-00 90p 80p 75p
‘»szzzAnp BC177 250 | MJ2901 7494 Dual Entry 4 Bit Shift Register £1-00 90p 800 750 § AFI39 30p § AFIB6 40
2N2389 20p | BC178  25p £2-25 § 7495 4 Bit Up Down Shift Register £1-00 90p 80p 75p . & 5 B
2N2484 3o | BOITO 270 | MIE370 970 § 7496 5 Bit Shift Rexister £100 9%p 8p  T5p S“’“;g“iVsH-F- R L
2N2646 50p | BCY30 25p | MJE520 87p § Data available for above series in booklet form, price 10 v : o =
: L 5 p. (Ref. No. 30) Larger quantity 100 + 22 100 +
ZN20¢ 300 | BOYS1 300 | MIE290s  § prices Eain. 4 Dual Inline 14 Pin Sockeis 30p each. 16 Pin 35p cach 500 - 199 o 13w
2N2905 37p ggss ggo MJE3055 1000 + 17p 1000 + 23p
2N2906 30p 34 30p 87p
2N2006A32p | BCY38 40p | MPF102 420 GENERAL R.C.A. INTEGRATED | oci70 Mullara 250 § BYZI13 25p
2N2007 37p | BCY39 60p | MPF103 35p ELECTRIC 2 M .
5N2926 12p | BCY40 50p | MPF104 37p CIRCUITS opgiie Mullard 6a 200v
2N3011 25p | BCY41 15p | MPK105 40p PI Cu Al ] B e coRga00
5N3053 25p | BCY42 15p | NKT21325p 1. r- { stud mounting) Linear Types 500 + 15p 100 + 17p
N 08s 3p | BCY1s 200 | Naws1a a0 f Tyve Voltsrent 140 50+ 100+ 500+ § CA3005 £120 | CAS035 125 500 + 5p
2N32055 75p | BCY58 25p | NKT21637p § SC35A 100 3amps %09 750 65p 60 75p | CA3036  90p & ©c171 Mullard 30p 1000 + 13p
9N3525 BCY59 25p | NKT217 40p § SC35B 200 3 amps 950 80p 70p 65p 90p | CA3039 85p N
1410 | BCY70 20p | NKT277 20p § SC35D 400 3 amps £1:00 85p 75p  70p £1-45 | CA3041  £1-10 25 + 27o BCI07. BCI08
2N3702 12p | BCY71 30p | NKT40375p § SC40A 100 6 amps £1-00 85p  75p  70p £1-10 | CA3043  £1-40 100 + 22p : .
9N3708 12p | BCY72 15p | NKT404 62p SC40B 200 6 amps £1-20 £§-00 85p 80p £1-25 CA3044 £1-25 500 + 20p BCl09 I2p each
aN3704 17p | BCY78 30p [ 0AS 20p § SC40D 400 6 amps £1-25 £1-10 £1-00 90p £1-55 | CA3046 85p L.T.T. Planars
o 121 BOYT9 300 | 0A0  (op § SC45A 100 10 amps £1-25 £1-10 £1-00 90p £1:25 | CA3048  £225 § By|27 Mullard 20p 25 + 1lp
5N3707 159 | BCZ10 35p | 0A10~ 25p f§ SC45B 200 10 amps £1-35 £1-20 £1-10 £1-00 £1-00 | CA3051  £1-35 100 + 10p
2N3709 12p IECDan) ;gn 0A47  10p g&tgz\) ;,88 %(5) amps fl'fg é.'?.? é.‘}? £1-10 § CA3028A  £1-20- 1000»2139.?;:11:}astnc 500 + B8p
2N3710 12 12 50p [ 0A70 10 amps £1- i 35 £1-20 : ‘ 1000 + &
TS 322 | BDI12L 650 |0A73  lop § SC50B 200 15 amps £1-75 £1-60 £1-45 £1-30 L B2 WD (e S 100 + isp b
$N38%0 40p | BD123 80p | OA70  l0p § SC50D 400 15 amps £2-00 £1-75 £1-60 £1-40 500 + 13p
N8 (75| BDI2¢ 80p | 0481 10p § SC4OE 500 8 amps £1-50 £125 £1-10 £1-00 OCP7I 97p
5N4061 15p | BD125 50p | OA85 I2p § SC45E 500 10 nmps £1-75 £1-50 £1-35 £1-25 INTEGRATED CIRCUITS BCII3 25p Mullard Photo
2N5457 35p | BD131 75p | 0A90 l0p § SCS0E 500 15 amnps £2-25 £2:00 £1-75 £155 3 SGS 25 + BSp
5Nb458 37p | BD132 85p | 0A91  7p § DIACST220p MFC 4000P  Motorola £1-12 o 100 + 80p
2No408 30 BDI53 620 | OADS 7o § Larver quantity prices on application Extn. 4 | LC.10 Sinclair £2-75 s PR 500 + 75p
28301 50p | BD156 57p | 0A200 7p PA248 5 Watt £2-45 00 + 17p
28302 50p [ BD131 75e | 0A202 lop TAA263 Mullard 75p R (2
el R O R
B A Muliar d Mulla
ey E a6 |92 e SILICON RECTIFIERS } Yievhs AMotorola €260 | oa2 10p b 4 San "
40381 55p | BDYL7 . 10C23  60p 900 Fatrchild 4p § SILICON Diodes 100 + 50
40362 60p | prvg 50 | 0c24 60p § | AMP MINIATURE WIRE ENDED PLASTIC § UILO14 Fairchild 40p 55 + 8p 500 + 42p
AAY30 100 1751 0C25 370l Type  P.LV. 149 50 + 100 + 500 + 1000 + § ¥ Lven Eairchid &0 100 + ép 1000 + 40p
AAY42 150 | gpy1e 0C28  25p § o L7090 Fairchild 730 500 + 5p
AAZ13 12p £197|0C28 620 40()‘1) 50 8p 7o 6p 5p 4p MCI.304 Motorola £2-75 1000 + 4p OC71 Mullard 15
AAZ17 10p DY61 0029 620 IN4002 100 9p 8p 7o Sip 4ip § PA230 G. Electric £1-10 2 Ir p
AC107 37p £1-25 | OC35 500 IN4003 200 (0p 9p Tip ép 5p § PA234 G. Electric £1-00 a 5 + 12p
AC126 25p | BDY82 0C38  62p § IN4004 400 10p 9o 8p Tp ép OC42 Mullard 30p 580 + 10p
AC127 25p 100 OC41  25p § IN4005 600 I2p 100 9% 7o Tp 2% + 25p BN ce
AC128 25p | BF115 250 |OCs2 300 § IN4006 800 130 Mo 2o Do Be § Zener Diodes | Zener Diodes 100 + 23p +e
AC178 25p | BF152 30p | 0C43  40p 4007 1000 200 lép 13p 120 10D 400 M/W 5% I Watt 59 500 + 2lp
ﬁg{gg ggp %g{gg gop 883; :;n }';Zi'{'“ureR Plastic Wire 1000 + l18p ORPI2 Mullard 50p
o 0p ® § 1.5 AMP MINIATURE WIRE ENDED PLASTIC i seiplancolgEnds 25 + 45
ACY17 30p | BF159 60p | OC70  12p res 3 - g e
ACYIT J0b | D10 S00 1 0C71 5o | Type  PLV.1-49 50+ 100+ 500 + 1000 + e 8 o o0 oy § OC45 Mullard 15p o = e
ACY10 25p | BF170 35p {OC72 250 § PL4001 50 10p 90 8 7 6 |5p each. 25p each. 25 + 13p 1000 + 31p
ACY20 2o | BFI73 300 |OC73 300 k Praooz 100 Ilp lop 9 8p 7] 25+ 25 + 0p 100 + 12p °
AGY31 22 | BF177 40p | OC74¢ 300 f PT400s 200 126 Ilo 10 98  8p too+ o I8p 500 + [0p
ACY22 17p | BF178 25p | OC75 250 § priso04 o lip 10p 95 8 500+ ... 6 1000 + 8p 2N930 25
AGY35 30b | BE179 405 |0C76 250 § br4oos 600 ise 136 1o 105 98 T000+ 11 i5p 5 +2p
& [ ] [+ -] [] [] S m + [+
ﬁ%&l:(‘)l ;‘5)9 gg{g(l) ;;n 88;’{ ;‘5’: PL4006 800 17Te 15p 136 128 0o § Any one type. Any one type. OC75 Mullard 25p 100 + 20p
AD146 50: Bi'182 32: 0cs2  25p PL4007 1000 20p 17p I5p 13p |lp 25 + 2lp 1500 + 17p
AD161 37p | BF181 25p | 0083 25p Zener Diodes | Zener Diodes L00ggl70) B (kR
AD162 37p | BF185 25p | OC84  25p 3 AMP PLASTIC WIRE ENDED RECTIFIERS § 3 'wWacee Plastic 75 Watt  Stud 500 + 15p
AFll¢ 250 | BFIO4 i7p 9C130 250 § Type PLV.140 50+ 100+ 500+ 1000+ § Wire Ends 5% | Mounting "5% 1000 + |3p OC72 Mullard 25p
-] (] .1
ARl BBl BEe 12 locia s2p f BL700L 50 200 18p 170 léo 4o oI 3%8 flLvoltages o 1- § oc10 97p 25 + 20p
AF117 1259 | BF197 i3 |OCI70 25p J EL7002 100 200 190 180 [70 IS0 § ) *° ° b, o A Mullard 100 300 1 1
AF1l8 620 | BF200 379 | OCL71. 30p § PL7003 200 22p 200 190 80 lép sac 27 each. STy 8sn 500 + 15p
AR5t 280 | Blevs 370 | 0C200 40 g BL7004 400 250 230 2lp 200 8o (RSP, aeacoo B Ji(fsn, M 35p o 2 gk 1000 + 130
Ay oo B 312 | OCo01 sop J BL70U5 600 260 24p 230 220 200 § 1007 e2D ] | HilDore 300 500 & 750
ARIZ5 200 | B 8T 230 | OCooz 75 § EL7008 800 27p 250 240 23 2lp J 300 -~ 348 | Any one tyve. 0! ocss 250
ATl1o7 170 | BFWso 205 | 0C203 40p § PL7007 1000 300 280 260 240 220§ 00 Ge tipe. | ©C44 Mullard 17 %5 + 20
AFIS) 300 | BEWS) 220 | 0204 400 o5t 150 100 + 176
7 o 91 20p | OC: o § MINIATURE POTTED BRI P
ARL70 470 | BEX13 280 | 00507 90n (Silloon) Size £ im ot & in. ok Lo Rt 1600 + 135
AF180 52p | BFX29 30p [ 0C207 90p R o % i flb n POWER RECTIFIERS 500 + llp B
AF181 42p | BFX30 320 | OCPUL 970 gype PIV.rent 149 50+ 100+ 500+ 1000EC10n
‘AF186 40p | BFX37 32p | ORP12 50p T3 SelbVo b3l Stud Mounting 6 amp Range oCcs4 25p
AF2390 42p | BFX84 30p | ORP60 40p § 1002 100 2 amps 60p 55p S50p 45p P.IV. 1-4 50 + 100 + OCI39 Mullard 25p
ASY26 25p | BFX85 40p |ORP61 42p § 2002 200 2amps 70 65p 60p 55p § BYZ10 800 4on 350 30p T < o3 25 + 20p
ASY27 32p | BFX86 32p | ZTX107 15p § 4002 400 2amps 80p 75p 70p 650 § BYZI1 600 350 300  25p 100 + 17 100 + I7p
ASY28 25p | BFX87 32p | ZTX300 12p fl 8002 600 2amps 90p 80p 75p 70p § BYZI2 400 30p 250  20p 500 + 159 500 + 15p
ASY9 30 | BFX88 30p | ZTX500 20p f 1004 100 4 amps 70p &0p 55p 50p § BYZI3 200 250 200 I7p 1000 + 139 D < (KD
‘ASY87 47p | BFY12 30p | ZTX503 20p f 2004 200 4amps 75p 70p 650 60p § 10 amp Rectnﬁers 2
S721 42p | BFY50 22p | ZTX531 30p § 4004 400 4 amps 80p 75p 70p 65p PIV. 1-49 50+ 100+
Bi1l5 7p | BFY51 20p | Discounts f| 6004 600 d4amps 90p 80p 75p 70p § SK103 100 450 40p  37p Ocsl Mullard 25p § AF239 41p
BAled 10p | BFY52 22p | 10% 12+ § 1008 100 6amps 75p 70p 65p 60p § SK203 200 50p 45p 42p 25  20p 25 + 35p
BAX13 6p | BFY53 17p IS% 25+ B 2008 200 6amps 80p 75p 70p 65p § SK403 400 55p 50p 45p 100 + 17p 100 + 30p
BAX16 7p|BFY64 42p |20% 100+ J§ 4006 400 6amps £1-10 £1-00 90p 80p § SK603 600 60p 55p 50p 500 + I5p 500 + 25p
BAY31 7o | BFY90 65p | Anyonetype 8 6006 600 6amps £1°25 £1-10 £1-00 90p B SK803 800 75p 70p 65p 1000 + 13p 1000 + 20p

We respectiully ask
customers 4o include

a minimum £1,00 per ozdet.
it helps to plan ahead &
saves postage as well.

DISCOUNTS

102, 12+ ANYONE
189 25 TYPE
POSTAGE 7p.

ALL ORDERS

NEW LIST - NEW PRICES
1971 TRANSISTOR

LIST 1000+

SEND FOR YOUR FREE
COPY TODAY. .

SEMI-CONDUCTOR DEPARTMENT
303 EDGWARE RD., LONDON, W2. TEL: 01-723 1008/9
RADIO LTD. CALLERS 356 EDGWARE ROAD W2.

HENRY




Wireless World, June 1971

HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES

COMPONENTS - TEST - PA - DJSCOTHEQUE
HENELEC SELF-POWERED PRE-AMPLIFIERS

HI-F)

SLIM MODERN DESIGNS USING THE LATEST

Brochure No.
25 on request

FET9/4

crystal cartridge.

% FETI54 STEREO.
Magnetic cart., input, tuner, tape, etc. Beautiful stereo sound.
Price £16-50 p.p. 25p.

FET’s etc.

SILICON TRANSISTORS, FET's and IC’s. DIN SOCKETS, ETC. fitted.

PUSH-BUTTON SELECTION, +20dB. Bass and treble boost and cut.
All inputs provided plus TAPE RECORD and REPLAY. Specifically
designed for use with PA25 and PAS0 Amplifiers GOLD AND SILVER
FINISH, Mains operated. Supplied with all plugs etc. ADJUSTABLE
OQUTPUT UP TO | VOLT. Simple mounting
Also suitable for use with Amplifier Models MPA 12/3 and MPA 2/i5.

% FET9/4. Mono with built-in mic. mixer. Accepts any ceramic or
Price £12-50 p.p. 20p.

Plus tuner, tape, etc.

% 1.C. STEREO
All facilities plus headphone socket without amplifiers. Uses IC’s,
Price £24-00 p.p. 30p

SIMPLICITY TO MOUNT-EASY TO USE-DESIGNED
FOR QUALITY, PERFORMANCE AND PRICE

size 57 X 3°
5% %

MU 442, Power
PA 25 £7-50. p.p,
All units. No

ELECTRONIC ORGANS

@ At full power 0.3, distortion.
@ At full power—IdB [lc/s to 40 kefs.
@ Response—IdB 11 ¢/s to 100 ke/s.

a8l

HENRYS RADIOR

- MAIL ORDER

LOOK AT THE
SPECIFICATIONS!

25 WATT & 50 WATT

RMS SILICON
AMPLIFIERS

@ Rise time 2. sec.
@ Short circuit proof
plus limiting cct.

PA 25 10 transistor all silicon differential input 400 mV sensitivity.
75 watts Rms into 8 ohms. Supplied with edge connector harness
2%

X

PA 50 12 transistor version 50 watts Rms into 3 to 4 ohms. Size
3" x 4.

supply for one or two PA 25 or one PA 50.
15p. PA 50 £9-50. p.p. 15p. MU 442 £6:00 p.p. 25p.
soldering—just edge connectors and plugs.

TEST EQUIPMENT

For Educational, Professional

and Home Constructors

AFI05 50k/volt
maeter (illus.).
Price £8-50 p.p.
Leather case £1-42

200H 20k/volt.
Price £3-87 p.p.
Case 62p

$00 30k/volt multi-meter
Price £8:85 p.p. 20p
Leather case £1-50

THL 33 2k/volt.

Price £412 p.p. I5p
Leatner case £1-15

TE&S Valve voltmeter
(illus.) £17-50 p.p. 40p
VM5l Transistorised
AF/RF millivoltmeter.
Price £32-00 p.p. 40p
TE22 Audio Generator,
Price £17.00 p.p. 35p.

TE20D RF generator

multi-

20p

20p

(illus.). Price £15-00
p.p- 35p

TERD Matching audio
generator.

Price £17:00 p.p. 35p

TEI5 Grid dip meter.
Price £12-50 p.p. 20p

TO3 Scope ({illus.).
3% tube. 15 Mc/s.
Price £37-50 p.p.50p
*CI1-5 Scope. 3" tube
10 Mc¢/s PB.

Price £39-00 p.p. 50p
*Cl-16 Double beam
scope. Price £87-00
p.p. 50p
*Leaflet No. 19 on
equest.

RP40 (lllus.) Vari-
able 5-20v. 0-2
amps. Price £25-50
p-p- 47p

RP24 6-12v. 4+ 3v.
0-2 amps. Price
£21-50 p.p. 47p

RPI124 Variable
0-24v. | amp. Price
£13-50 p.p. 37p

PANEL METERS
Complete range in stock. 38, 65 and
85 types plus large range Edge types
also 240°-250° types. Latest Cata-
logue is a must for complete

details.

Electronic Camponents &
Test'Gear Centre

356 EDGWARE ROAD,

LONDON, W.2.

Tel: 01-402 4736
OPEN 9am to 6p.m. MONDAY TO SATURDAY — 9a.m. to 1 p.m. THURSDAYS — OPEN ALl DAY SATURDAY

BUILD THIS
FM TUNER

also Decoder,
tuning meter |-®
& power supply

5 MULLARD TRANSISTORS 200 kc/s BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION, MONO AND
STEREO. A popular VHF FM Tuner for
quality and reception of mono and stereo,
There is no doubt about it—VHF FM gives
the REAL sound. All parts sold separately.
TOTAL £6-97 p.p. 20p

Cabinet 100p, Decoder Kit £5-97, Tuning
Meter £1-75. Mains unit (optional) Model
PS300 £2-47. Mains unit for Tuner and
Decoder PSI200 £2-62

HI-FI TO SUIT
EVERY POCKET
CHOOSE

! Tt FROM
/,:% ~ 100
=% SYSTEMS

plus a complete range of individual units
in stock—Demonstrations all day—visit
our new Hi-Fi Store. LOW CASH OR
CREDIT/HP TERMS (Credit terms from
£30 purchase—callers only).
FREE—Stock Lists Nos, 16/17 on request.
BEST VALUVE IN U.K.

TRANSISTOR AMPLIFIERS

NEW RANGES NOW Pty
IN STOCK

{Leaflets Ref.No.6 &8)
Post, etc. 20p

304 4TR 9

MPAI12/3 6

PASO 12TR

P.500 (One
PS.20 (One

04 4 TR 9 volc | watt

5556 TR 12 volt 3 watc ..
PA76 TR 16 volt 7 watt. .
608 6 TR 24 volt 10 watt
410 4TR 28 volt 10 watt

MPAI2/15 6 TR 36 volt 12 wartt

£5-25
Z30 9 TR 30 volt 20 watt
PA25 |0 TR (special) 25 watt £7 50
Z50 30 volt 40 watt

100 100 watt with power supply

9 volt 300 mW. £1-75
£2-12
£2-47
£2-75
£3-62
£4-12
£4-97
TR 18 volt 12 watt
£4-50

volt 3 watt ..

£3-75

(special) 50 Qm m so

£45-00 post 45p

OPTIONAL POWER SUPPLIES. Post etc. 20p

£2-62
£3-47

or Two) for 104, 304
or Two) for PA7

MU24/40 (One or Two) for MPAI2/3 or MPA12/15 £4-50

PZS for Z30 £397  or PZé for Z30 £6-97
PZ8 for Z50 £5-97  Transformer £2-25
Pl for 608 £2-87 PI5 for 410 £2-62
MU442 for | or 2 PA2S5 or | only PAS0 £6-50

SINCLAIR
PROJECT 60
PACKAGE
DEALS

2 Z30 amplifier, stereo 60 pre-amp, PZ5 power supply, £16-75
Carr. 40p. Or with PZé power supply, £18-25. Carr, 40p. 2%
Z50 amplifier, stereo 60 pre-amplifier PZB power supply,
£20-25. Carr. 40p. Transformer for PZ8, £2-25 extra. Any of
the above with Active Filter unit add £4-7§ or with pair Qlé
speakers add £15. Also NEW FM TUNER, £21.

LATEST
CATALOGUE

Latest edition. Now

350 pages.

* COMPONENTS,
TEST GEAR

* EQUIPMENT,
MODULES

'SPECIAL OFFERS, Etc., Etc. Everything

for the constructor. Complate with 50p

value discount vouchers for use with

purchase. Price 50p Post Free. WHY

NOT SEND AWAY TODAY?

FREE 8-page Transistor, IC, Diode lists
No. 36

FREE i6-page Organs to Build brochure
No. 9

FREE Decks and Hi Fi Stock Lists Nos.
16/17.

FREE PA, Disco and Lighting List No. 18

FREE Quotations for all Electronics—
send list and S.A.E.

High Fidelity Salés &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, ‘W.2.

t Tel: 01-402 5854

NEW INTEGRATED CIRCUIT STEREO

MULTIPLEX DECODER
Model 1067

Two transistor plus integrated circuit design.
9-12 volt operated, 50mV sensitivity, lamp output
direct. Auto switching plus many other features.
Size 23" X 22" x §” Standard 0-| connector or solder
connections. Qutput | volt per channel. Price
ready to use £6-50 (Leaflet No. 7 on request).

Carriage 75p
Range 0-10mr.

FOR MEASUREMENT OF RADIO
ACTIVITY Supplied complete with
instructions, haversack, cables and
probe. List price £70. Our price,
new, tested, complete with 4
cell H.T. Eliminator.

Plug in mains units £3-7
Dosimeters 0-50R 62p; O-ISOR 50p;
0-500R 50p

Electronic Organs,

P.A. & Discotheque Centre
309 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 6963

HIGH CAPACITY

t etc.
ELECTROLYTICS 560"
40,000 mfd 10 volt .. 50p
35,000 mid 15 volt .. 62p
25,000 mfd 25 volt .. 75p
46,000 mfd 25 voit .. 97p

Atafractionof normal price
MADE 8Y MALLORY, USA

E.A.C. DIGIVISOR mk. Il

Atafraction of normal price.
Moving Coil 0 to 9 Display.
One inch character size,
Light beam lens operated
meter. Movement S500uA.
Character lamp 6.3 volts.
Also lamp for decimal
pomt Overall size: 4} x
14 x 24, Brand new.
Price £3.97. Post |5p.

‘Mail Orders, Special Batgain’.
Shop, Industrial Sales

303 EDGWARE ROAD
LONDON, W.2.

Tel: 01-723 1008/9
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BI-PAK=LOW COST I.C's VALUE ALL THE WAY

_BI-PAK 8emiconductors now offer you the largest and most «“yr” i
popular range of I.C's available at these EXCLUSIVE LOW, Q PAKS QUALITY UPER PAK "EVSVE::C'(’);':)U%?STED
Pmcﬂ T T. L Dmul SV 74N Beries fully coded, brand new to
R R L A i TESTED SEMICONDUCTORS ]
packages, Pack Qty. per Desoription Price Unequalled Value and Quality
BI-PAX Price and Qly. Prices| No. pack Batisfaction GUARANTEED in Every Pak, or money back,
Order Ko. Description 1-24  25-59 100up|Q 1 20 Red spot trans. P.N.P. . BOp| oo
druple 2 t NAND Gat Q 2 16 White apot R.F. trans. PNP 50p ak No.
BP 00 = 7400 Quadruple 2-inpu ate . 23p 20p 15p]Q 3 4 OC 77 type trans. 50p| UL 120 GlassBub-min. General Purpose Germanium Diodes .. 50p
BP 01 = 7401 Quadruple 2-input Positive NAND Gate Q4 6 Matched tmm! 0044/45[81/81D 50D
“(;;',h open collector ()"u(,pu(,) .. 23p 20p 150]Q 5 4 OC 75 transistors 500 U2 60 Mixed Germanium Transistors AF/RF 00 50p
BP 02 = 7402 Quadruple 2-input Positive NOR Gates 23p 20p 15p “ .
BP 03 = 7403 Quadruple 2-input Positive NAND Gates 98 A% {3;?,;‘;“‘;,{;, P' high gain Bop| LB Ger GoldiBondediDiodessImIOASI0AY] 500
(with Open-Collector Qutput) .. o0 23p 20p 15p]Q 8 4 AC 126 trans. P.N. . BOD U4 40 Germanium Transistors like OC81, AC128 .. .. BOp
BP 04 = 7404 Hex Inverters 00 23p 20p 15p Q9 7 OCS8I type tmnu . .. BOw s 5 A
BP 10 = 7410 Triple 3-input Positive NAND Gates 230 200 150fQi0 7 OC7I type trans. 208 0 200mA Sub-min. 8il. Diodes .. . . .- 500
BP 13 = 7413 Dual 4-input 8chmitt Trigger .. 350 32 29p
BP 20 — 7420 Dual 4-input Positive NAND Gates 23p 200 150 Qll 2 AC 127/128 Comp. pairs PNP/ o U6 30 Silicon Planar Transistors NPN sim, BSY95A, 2N706 50p
BP 30 = 7430 8-input Positive NAND Gates .. 23p 200 15p|q1 3 u7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V 50p
BP 40 = 7440 Dus) i-nput Positive NAND Bufters .. 39 300 1E0|cis ﬁf; }}? A2 223: o o
BP 41 = 7441 BCD to decimal nixie driver 87 i 879|011 3 0C 171 H.F. type ‘trans Us 50 Bil. Planar Diodes 250mA OA/200/202 50p
BP 42 = 7442 BCD to decimal decoder (4-10 lines, 1 of Q15 5 2N2926 8il. Epoxy trans. .. U9 20 Mixed Volts 1 watt Zener Diodes .. .. B50p
10) i 87 T 687p]Q16 2 GETS80 low noise Germ. trans.  50p
BP 47 = T447 B(()g-%ewo'tmi)sig)mem Decoder/Dnvers OV D S Ql7 3 NPN 18Tl41 £ 28T140 .. 50p uUll 30 PNP 8illcon Planar Transistors TO-5 sim. 2N1132 501
uts) .. .. . X - o - »
BP 50 = 7450 Expandable dual = 2-lnput AND-OR. QI8 4 Madta2MAT100 & 2MAT | UIs__ 50 PNP-NPN Sil. Transleiors 0C200 & 28104 .. .. 509
INVERT 23p 20p 15p : -
BP 51 = 7451 Dunl 9ewide 2- lnput AND-OR-INVERT Q19 3 Mndt 82 MAT 101 & 1 MAT 50 Ud4 150 Mixed 8ilicon and Germanium Diodes 50p
ATES 23p 20p 15p U 25 NPN Silicon Pl Transi TOQ-5 sim. 2N6
BP 53 = 7453 Q\wd 2 mpuc Expandable AND-OR: S gg ‘1’;7(’;}2';, ‘.;'3.‘3.2 ‘::m‘ o porl WU M S e T O S PITTH, oo (05
NVER 23p 20p 15p o U16 10 3-amp 8ilicon Rectifiers 8tud Type up to 1,000 PIV .. 50p
BP 54 = 7454 4ewide Biuput AND-OR- INVER’I‘ cates 535  80p  1ooloz: 20 NKT trana AF. RF.coded  50p
BE 00 = i Dl e i tpander . o> I 824 10 0A2038ll. diodes sub-min. .. % U17__30 G PNP AF Tranaistors TO-5 like ACY17-22 5Qp
BP 70 = 7470 Single-phase J-K Flip-Flop . 350 32 20p§Q25 6 IN9148il. diodes 75PIV 75mA 50p Ul18 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV  50p
BP 72 = 7472 Master-slave J-K Flip-Flop 35p 32p 20p !
BP 73 — 7473 Dual Master alave J-K Flip-Flop 130 409 3% Q26 8 OA95 Germ. diodes sub-min. o~ Ul19 25 Bilicon NPN Transistors like BC108 a 50p
BP 74 = 7474 QDu“;lio type Flip-Flop 43p 40p 37 Q27 2 10A 600PIV Si.l‘ Rect‘s’lﬂﬂ’s‘R 500 U220 12 1-5 amp 8ilicon Rectifiers Top-Hat up to 1,000 PIV 50p
BP 78 = 7475 latc . 47 45p 43 Q:
BP 76 — 7476 Dual J-K with pre-set and clear i a5 a3 g;g 3 gﬁ lt)g::sr r;ct: ggggéa 7 %8 Op| U2l 30 AF Germanium alloy Transistors 2G300 8cr. & OC71__ 50p
BP 80 = 7480 Gate(tl 1::2 Adders. . s 87 7 é7p SN697. 1 x ONGOB 5op| U23__ 30 Madt's like MAT Series PNP Transistors 50p
BP 81 = 7481 16-bit read/write memnry 0o 1-35 £1-26 £1-15 " B
BP 82 — 7482 2-bit Binary Full Adders.. $1.30 £1-0 £1-00 gg? ; SH :xtg: g:ll::‘ g{‘r;gg gl;g 50p| U2 20 Germanium l-amp Rectifiers GTM up to 300 PIV 50p
BP 83 = 7483 Quad Full Adder .. 0o 87 kil @70]Q32 3 PNP Bil trans, 2 x 2N1131 U2s 25 300 Mc/s NPN 8ilicon Transistors 2N708, B8Y27 .. 50p
BP 86 — 7436 Quad 2 Input Exclusive OR Gates .. 80p  70p  60p 1 x 2N1133 ! 50| U26 30 Past Bwitching Bilicon Diodes like IN914 Micro-min. __50p
BP 90 = 7490 BCD decade counter oo o oo 87p 77D 87p]Q33 3 8il. NPN trans. 9aN1711 nT 50p =
BP 91 = 7491 8-bit Shift Registers oa ao . £1-21 £1-00 8701031 7 8i. NPN trans. 2N236‘9‘ U28 Experimenters’ Assortment of Integrated Circuits, un-
BP 92 = 7492 Divide-by-Twelve Counters 87p kici’] 87p 500MHZ tested. Gates, Flip-Flops, Registers, etc. 8 Assorted Pieces £1
BP 93 = 7493 4-bit Binary Counters .. 87p 770 87p 3 1y N
BP 94 — 7494 Dual entry 4-bit shift register 8 2 {24 Q3 3 ?l]x NzgggTO -5 2 X 2‘(2904 & 50 U9 10 1-amp 8CR’a TO-5 can up to 600 PIV CRB1/25-600 £1
BP 95 = 7495 4-bit up-down shift register 87p 770 87r|qss 7 2N3646 TO- 18 plastic 300MHZ o U3l 20 8il. Planar NPN trans. low noise Amp 2N 3707 50
BP 96 = 771%?0 8‘[‘:‘2 %“::l‘fll u;pat.cr:llel out Bhift- Reﬂ"'“ "11%3 g{-gg £19g5' PN r U32 25 Zener diodes 400mW D07 case mixed Volts, 3-18 509
it Bisi e Latches .. g q o *
74118 Hex Bet-Reset Latches .. $130 $120 $1.00 g;g 2 i ] 2%233 0% % Us3 15 Plastic case 1 amp Silicon Rectifiers IN4000 series .. 509
R e o0 -CL O & CO 11 2N3702 50p{ Usa 50 Sil PNP alloy trans. TO-5 BCY26, 2530%/4 .. 501
BP141 = 74141 BCD-to-Decimal Decoder/Driver 87p ki 87p|Q3s 7 NPN trans. 4 ™ 2N3704 3%
BP145 = 741456 BCD-to-Decimal Decoder/Drivers 180 £170 £1-80) aN3705 509 U3 25 Bil. Planar trans. PNP TO-18 2N2806 50p
BP151 = 74151 8-bit Data Selectors (with 8trobe) .. £1-40 £1- E 5
REi6d = 74158 Dual Elinc-io-{ Line Data. Relectors] 30 £1%0Jow 7 NPNamp 4 X oNsi07,3X | U3 25 il Pleoar NPN tran. 103 BEV50/51/52 509
Multiplexers .. 1-40 £1- 80 £1-20lg41 3 Plastic NPN TO-18 3N3904  bop| U373 8il. alloy trans. 80-2 PNP, OC200 28322 50p
’];P:‘m = 7419; B“ﬁ"ictg“ﬂ“:;ev;‘"""e ity rice. L -50 o | -00 Q4§ 6 NPN trans. 2N5172 . §0p| U38 20 Fast Switching Bil. trans. NPN 400 Me/s 2N3011 500
evices may be mixe qualify for quan! y price. rger quani es~p ices on] Q43 7 BC 107 NPN o
application. (TTL 74 Series only.) 844 7 NPN c7nms 4“)?“30108, 3% 50| {3 30 RF Germ. PNP trans, 2N1303/5 TO-5 50p
Data is available for the above series of 1.C’s in booklet form. PRICE 13p. 75 8 BCB{“.‘;}% P .. BOp U40 10 Dual trans, 6 lead TO-5 2N2060 50p
k 1 N T0-18 tmnu‘ .. bOp 5
.rrL INTEGRATED CIRCU ITS Q46 3 BC115 NPN TO-5 trans. .. 50D U4l 25 RF Germ. trans. TO-1 0C45 NKT72 .. 50p
Q47 6 NPN high gain 3 x BCI167, U42 10 VHF Cterm. PNP trans. TO-1 NKT667 AF117 50p
Manufacturers’ "Full outs”—out of spec. devices including functional unlts and 3 x BC168 . .. 50p a 18 AF BCL13-114 f
part function but classed as out of apec. from the manutacturera’ very rigid specifica-]Q48 4 BCY70 PNP trans. TO-18 .. BOp| U3 25 8il. trans. Pl‘“"f" TO: 3 50p
tions. Ideal for learning about I.C's and experimental work. Q49 4 NPN trans.2 x BFYS], 2 * U4 20 8il. trans. Plastic TO-5 BC115-116 50p
PAK No. No. PAK No. BFY52 50p
UIC00 = 12 x 7400N 50p UIC42 — 5 x 7450N 50p VUICS0 = 5 x 7480N 50p{Q50 7 BS8Y 28 NPN awitch TO-18.. 50D
UICOL = 12 x 7201N m Ulggo = 12 x 7450N :ov UICS2 = 5 x 7482N 50p Qgé g 333{0905: NPP{ltranz 300MHZ 52{
UICH2 = 12 x 7402N UICS1 =12 x 7451N 50p UIC83 = 5 x 7483N 50p ype all. rect. tioned above are given as a guide to the type of device in
VICO3 = 12 x 7403N 50p UIC60 = 12 x 7460N 50p UIC86 = 5 x 7480N 50p|Q53 26 Bil. & germ. trans. mixed alt 3‘,’;’ ;ﬁf " ihe. 393,:2.:1,;:“”95 are nnrmaglly unmarked.
UICO4 = 12 X 7:84N 80p UIC70 = 8 x 7470N gg; UICH0 = 5§ x T490N marked new - .. £1-50
UICOS = 12 x 7495N 50p UIC72 = 8 x 7472N UIC92 = 5 x 7492N 50p -
UICI0 = 12 x 7410N 80p UICT3 = B8 x 7475N §0p UICY3 = 5 x 7493N 50p ggg’g‘,’gg&eggggﬁ';ﬁ’?nggn; I E Oze 50p Pack of your Lo pE ADI6] ~ry
UIC20 — 12 x 7420N 50p UICT4 = 8 x 7474N 50p UICO4 = 5 x 7494N 50p|p o and Jab i FRE own chioice free with AD162 rvr
UIC40 = 12 x 7440N _80p UICT56 = 8 x 7476N 8§0p VUICOS = 5 x 7495N 50p] kxcluslve to BI-PAK. =5p each. orders valued £4 or over. 2
UIC4l == 5 x 7441AN 80p TUIC76 = 8 x 7476N 50p UICOG6 = 5 x 7496N 50p : 1OP = MA’I;ICHED COMPLE-
UICX1 = 25 x Asst’d 74's £1-50 ’ CTIFIERS—TESTED MENTARY PAIRS
Packs cannot be split but 20 assorted pleces (our mix) is available as PAK UICX1, NEW LOW PRICE TESTED S.C.R’s SILICON RE! OF GERM. POWER
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE. PIVIA 3A 7A 10A 164 30A PI\' 300mA 750mA 1A 1-5A 3A 10A 30A OUI;H}.‘;%&éss?roggICE
TO5 TOG6 TO66 TO48 TO48 4p 50 by _7p ldv 21» 47| o PER PAIR
DTL 930 SERIES 5 23p 26p 470 500 530 £115 0o 4 & 5 19 lé 23 ﬁs»
Type Price 100 35p 33p 53p 580 630 £1-40] 200 5 9 6 1do 257» 20 Sies \Imss PNP r GERM.
No. Function 124 25-99 100up[200 350 37p B7p 6lp 75v £160| 400 B 1dp 70 200 27> G470 L1 h | SIEMENS VEE TRAN-
BPY30 Expaodable dual 4-Input NAND 23p  20p 5p[400 430 47p 670 750 93p 21-75| 600 7p 16 ig’ %g; 3B 2 %2 T doaa s 7
BP932 Expandable dual 4-input NAND buﬂer 850 23p op[600 53p 57p 770 97p £125 —- | 800 10p 17p 3 2oy 26 63 £2:50 |UsE R e IACHS
BPY33 Duaj 4-input expander . 250 23p op| 300 63p 70p 80p £1-20 £1'50 £4 | 1000 11p 250 1__’ 33p b7 5P  — |MENT "FOR AF139
BP935 Expandable Hex Inverter 25p 23p 'y — — 33 P AFI86 & 1007 OF.‘
BPost Hes Inverter §87  53p " POTTED  BRIDGE  RECTIFIERS AR GG
BP044 Dual 4-input NAND expandable buﬂer without o5 200V. 509 TRIACS, EX-EQUIPMENT OUR SPECIAL LOW
pull-up .. : p 23 ) AF 117 | PRICE: 1-24 37p each,
BPO45  Master-slave JK or RS 350 32p §IL. G.P, DIODES 2A BA 10A MULLARD : 1 P each,
BPY46  Quad, 2-input NAND 23 20p  15p{300mw 30 . ..50p|VBOM TO5 TO66 TO48|  TRANSISTORS 35'99 3dp each 100+
BPY48 Master-slave JK or R8 35p 32 20p 4oplv (Min.) 100 .. . £1-50]100 50r 63p £1 ERCTT
BP95] Monostable 90p 85p Min. 500 (g5 {200 700 90p £125|Large can 4 lead Type. 116 WwATT 8IL.
BPY62  Triple A-input NAND .. .. 23 209 p{Full Tested 1000 .. (g9 |10  90p £1 £180|Leads cut short but still POWER. NPN,
BP093 Dual Master-slave JK with separate clock .. 80p 75p )p]1deal for Organ Builders. VBOM—Blocking volt- |usable. Real value at| OURPRICE EACH
BP90S4 Dual Master-slave JK with sepamte clock 80p 75p age in either direction.|15 for 50D. FOLL BANGE O
BP9097 Dual Mast. 1 JK with C Clock 80p 750 ER DIODES
BP9os® Dual Master-slave JK Common Clock .. .. 80p 750  70p|orneep CIRCUITS EX-COMPUTER | smicow prac P OWES TRANS, | YOLTAGE RANGE2-337
Devices may be mixed to qualify for qua.ntlty price, Larger quantity prices on ponents, 10 boa‘:‘dio jve bl o mc;)md Fur use with Triaca GERM. *| 400mV (DO-7 Case) 13p
application. (D’I‘L 930 Beries only.) 30 tmn; and 30 diodegs a guarantee R100 37p each ea. 1-8W (Top-Hat) 17p
¢ iy 2 ea, 10W (80-10 S8tud)
Our price 10 boards §50p+ 10p p. & p.| =—————— 96p ea. All fully tested
DTL (Diods Trausistor Logio) INTEGRATED CIRCUITS manufacturers *Fall 100 boards £3+30p p. & ». UNLJUNCTIONS 5% tol. and marked.
outs”—out of spec devices Including functional units and part UT46. Eqvt. 2N2646 Btate vollauy Foguired.
claased as out of spec from the fact s very rlgid Ideal Ior DUAL-IN-LINE LOW PROFILE SOCKETSB|Eqvt. T1843. BEN3000 HAND TE
learning about I1.C's and experimental work, 14 AND 16 Iead Sockets for use with{27p ERCh 25-09 25p, GERM. TRANSISTORS
Psk No. Psk No. Dual-in-Line Integrated 100 UP 20p Coded and Guaranteed
UICI30 = }g X ﬁ: 930 55(& g}g!)gs = B X 500 Price h Pak No. EQVT.
UIC932 = 12 x 951 = B X 50p |lorder No. 194 2589 10 ’
e s x haos 2 UICH6L = 12 x 200 |[ o N i tvoe By o7a” 99y |NEN siLicoN PLANAR(D (2, Qi Gl
UICH35 = 12 x pA 935  50p UICH093 = 5 x 50p |lTs01616 pin type 43p 37  34p |BCL07/8/9  10p  each, T3 8 2G3744A OC8ID
UICH36 = 12 x pA 936 500 UIC9094 = 5 x 50p 50-99 9p. 100 up 8p each, T4 8 2G381A OCS1
UIC944 = 12 x pA 944 50p UIC8097 = 5 x 50p 1,000 oft, 7p each. Fully T5 8 2G382T 0CS2
UICH45 = 8 x uA 945 5Op UICH099 = 5 X pA 90 500 FET'S tested and coded TO-18 T6 8 2G344A OC44
UIC946 = 12 x pA 946 50p TIC x 925 Assorted 930 Beries £1-50 CADMIUM CELLS {,\‘aq7q 40p | ca5e T7 8 2G345A OC45
Packs cannot be splh. but 25 Assorted Pieces (our mix) is available as Pack ORP12 43p N S 1 8 2G378
UICXY. Every Pak carries our BI-PAK Batisfaction or money back guarantee. ORP60, ORPG1 40p ea. 3“31,8?35 Teree 43% SILICON HIGH VOLT GIRO N Tg 8 2G3994 gg;g(ﬂ
Data Booklet available for the BP930 Series, PRICE 13p LICON HIGH VOLT-| ¢ o. TIo 8 36407 AT
' u 1 each pack.
’ a LINEAR 1 Cl PHOTO TRANS ?()%lsll’)lvﬂo%onlﬁe: }’OIAVn})pstzdxiYype(&go 388-7006 * |
L's OCPT7L Type ....430|ai1 Rects. Flying Leads, 80p each, DUAL TRANS,
Type No. Case Leads Description Pri CODE D1699
1-24 25-99 100 OUR PRICE 25p
BP201C—8L201C  TO-3 8 G.P, Am!’ . .. .. ©63p 53p 4bP] Please send all ordere direct to our warehouse and despatch department, each
BP701C—8L701C TO-6 8 oP 83p 50p 450!
BP702C—8L702C TO-5 8 CP Amp Dlrect O[P 63p 50p 45p Postage and packing add 7p. Overseas add extra for Airmail. Minlmum order 50p. Cash | 120VCB NIXIE DRIVER
BP702—72702 DIL. 14 G.P.O.P. Amp (Wide Band) 53p 45p 40p] with order please. BY RETURN POSTAL S8ERVICE | TRANSISTOR
BP709;72709 0 TDOIL 14 ]lgg: galn oP ﬂp .. 53p 4gp ﬂ 811;11 BBX21 and 0107,
BP709P—pAT0! -b 8 gh Gain OP 53p 45p 2N1893 FUL
BP741—72741 3 DILL. 14 Hl%h G;ln oP, Amp(Pmtected 750 @ 50y Bl-PAK SEMlCONDUCTORs TESTED AND CODED
7030—-[LA703 TP-5 6 R.F—IF ve .. 43p 350 27 ND120, 1-24 17p each.
TV 17§ ARam D 3 6 88 P.0. BOX 6, WARE, HERTS. Tob WP 23 oo 155
TAAA293 TO-74 G.P. Amp . 80y 750 70p each.

KING OF THE PAKS BI PAK GUARANTEE SATISFACTION 0R MONEY BACK
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ELECTRONIC COMPONENTS

Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

TRANSISTORS AND 1.Cs
ALL BRANDNEW WITH 4,000,000 DIODES
MANUFACTURERS MARKINGS
' SILICON, GERMANIUM OR ZENER
ASY22 10p 2N709 50p (STATE CHOICE)

ASY29 il
ASZI7(0cH) mp ANt 1 LOTS OF 100,000—£150

BCI67 I5p  2NI6I3  28p 10,000—£20
BCY70 185 2NI7II  25p 1,000—£3

BFX 12 20p 2N2646 58p :
OC4| 20p 2N2926 15p 500—£2
0C42 23p  2N3053 25p 100—50p
0C43 20p 2N3055 5p |
OC44 15p 2N3702 I8p |
0C45 10p 2N3703 13 0 :
ocss o e 121 1,000,000 cermanium TRANSISTORS
OCl41 2p 2N3707 15p (oc71/0C75)
OC|39 2p  2NITTA  40p LOTS OF 100,000—£250
OC74 20p 7401 40p 10.000 — £30
0C204 25p - 7410 40p ’
2G345 10p 7430 40p 1,000—£3-50
2G37I 10p 7472 55p _
2G378 10p 7473 90p 500—£2
7475 £1-15 100—-50p
SPECIAL 50p PACKS, ORDER 10 PACKS AND WE WILL INCLUDE SINCLAIR A‘MPLIFIERS AND SPEAKERS: Complete range in stock.
AN EXTRA ONE FREE !!!! All at 10% discount on list.
RESISTORS, 1/} watt TRANSISTORS
assorted 100 S0p P.N.P, Untested but mainly

50 50p VEROBOARD

Wire- d | to 3 watt 20 50 .
Bl g Ay B 2%in x lin X 0-15in ép S5in X 3%in x O-15in 28p  32in x Biin % 0-lin 24p

O.K.
5 to 7 watt |5 50p N.(F;.N. Untested but mainly
K.

10 watts 10 50p ) 50 50p B;in X 2}in X 0+15in 16p  [Zin x 24in x 0-15in 55p  5in X 2}in x O-lin 23p
Multi-tapped 12 50p OCP 71 equivalent 5 S0p i i X i e e X i X Ciin p  Sin X 3in x 0-lin 26p
PAPER CONDENSER! Light: itive Diod 10 50 n in -15in 20p in in ‘lin
Tv types E 50 50p (""ges:;:::ﬁ;::u;;otoelsma from light) = Spot Face Cutter 38p. Pin Insert Tool 48p, ]’ermir}pﬂ Pins (0-1 or 0-15) 36 for
Miniature 100 50p OC44 Mullard Ist grade 4 50p 18p. Special Offer Pack consisting of 5 2}in X lin boards and a Spot Face
ELECTROLYTIC CONDENSERS OC45 Mullard Boxed 4 50p Cutter—50p.
Suitable ;gr Mains A o %gg;? gutput,ﬁarl'(ked 4 S0p
Radio/Tv | river, Marked 4 50
Transi'sn/ar types 20 SO: ASY 22, r‘;arked g so= RECORD PLAYER CARTRIDGES. Well below normal prices!
Mixed (both types IS5 So0p 8Y 127 Rectifiers 4 50p G90 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, £4, ACOS
POLYSTYRENE i IN4007 Rectifiers GP 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) £1. ACOS
CONDENSERS 100 50p (1200V peak) 4 50p GP 93/1 (Stereo, Crystal, Sapphire) £1-25. ACOS EP 93/ID (Stereo, Crystal,
MULLARD POLYESTER STC 3/4 Rectifiers 6 50p Diamond) £1-63. ACOS GP 94/1 (Stereo, Ceramic, Sapphire) £1-50, ACOS GP
COND. 50 50p DIODES (0A 81 & OA 91) 40 50p 94/1D (Stereo, Ceramic, Diamond) £1-88, ACOS GP 95fl (Stereo, Crystal with
SILVER MICA 100 50p WIRE two L.P./Sterec needles) £1-25,
WgtIEB\EVR?UND 3-Watt 5 @ golid fodr:. Insulated Iggyygs. igp
tranded ditto s.
VOLUME CONTROLS e SOLAR CELLS e TRANSISTORISED FLUORESCENT LIGHTS, 12 volt, All with reverse
Assorted 5 50p Large Selenium 2 50p polarity protection, 8 watt type with reflector, suitable for tents, etc., £3.
NUTS AND BOLTS. Mixed Smal} 3 50p Postage/Packing 25p. |5 watt type, batten fitting for caravans £4. Postage/Packing
length/type (6 cells will power a Micromatic 25p. 13 watt type, batten with switch. 22in X 2in X lin £5. Postage/Packing 25p.
8 B.A. 100 50p radio) THESE CAN BE SENT ON APPROVAL AGAINST FULL PAYMENT.
6 B.A, 100 50p CO-AXIAL CABLE
;g'ﬁ“ :% :gp c:\e(?{ﬁr?:ﬁgzcomsgm' . MULLARD POLYESTER CONDENSERS
METAL SPEAKER GRILLES ° MIKES 50p 1,000pf, 1,200pf, 1,500pf, [,800pf, 2,200pf, I5p per dozen (all 400V working).
Zhin. X 3kin. 6 50p CRYSTAL EARPIECES 0-15pf, 0-22uf, 0-27uf, 30p per dozen (all 160V working). 25% discount for lots
EARPIECES, MAGNETIC 3-5mm Plug 50p of 100 of any one type.
'l:l‘o Plug g :gp TRIANSISTORISED Signal | 5o -
o Plug P njector P
. : RESISTORS
%g:‘l: 'F;::z 1 ;:: TR.I.A:;"_STORISED Signal 50p } and } watt Most values in stock. 50p per 100, 10p per dozen of any one value.
500 MlCRO-xMP LEVEL TRANSISTORISED CAR REV. WIRE WOUND MAINS DROPPERS. Hundreds of values from 0-7 chm upwards.
METERS 1 50p COUNTER KIT (Neads | . | watt to 50 watts. A large percentage of these are multi-tapped droppers for
VEP.OBOARD. TRIAL PACK meter as indicator) 1 s0p r:dlsc;,/telewstgn. Owing to the huge variety these can only be offered ‘“‘assorted”
5 BOARDS + CUTTER 50p s P per dozen. .

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS

NEW! NEW! NEW! NEW! NEW! Large range in stock, 75p per 100 of any onae value. I5p per doxen.

A light-sensitive spray which enables you by photographic means to produce printed
circuits in any quantity from a simple drawing. No lenses or timers needed. Just

a.li(ht bul!'a.. RECORDING TAPE BARGAIN! The very best British Made low-noise
Light-sensitive aerosol spray .. .. .. oo 0o .. . “s:o high-quality Tape! 5in Standard 38p. Long-play 45p. 5%in Standard 45p. Long-
Developer spray .. .. .. .. .. .. .. .. 4 play 60p. 7in Standard 60p. Long-play 82p. We are getting a fantastic number

of repeat orders for this tape. Might we suggest that you order now whilst we
still have a good stock at these low prices?

TRANSISTOR RADIOS . .
Once again we have a supply of these excellent radios which offer superb quality
sound and excellent sensitivity. They are packed in a_colourful presentation

£5 WORTH OF COMPONENTS FREE!!!|

box complete with battery, earpiece and carrying case. Each one is guarantead., - Thinking of learning another language? If so apply to us for details of LINGUA-
You would expect to pay at least £5—but our price due to bulk purchase is only PHONE courses, We will GIVE you £5 worth of components of your selection
£1-98. quite free of charge when you purchase a course!!!

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 10p.
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BlI'PRE-PAK

LIMITED
CLEARANCE LINES

FULLY TESTED AND MARKED

AC107 15p

B2

c170 Photo Cells, Sun Batteries .3 to .5 volt,
AC126 13p 9 228 4 510 2 ma. 50p
AC127 170 9€171 230 =
AC128 13p 0C200 25p ) 5 H8 BY127 Silicon Recs. 1000 P.L.V. 1 amp
AC176 25p 0C201 25p 0C71 & OC72 transistors, unmarked, fully tested p 4 Piastic. Replaces the BY100. 50p
ACY17 15p 2G301 13p TIC45 thyristors: 6 amp. 60 volts, fully marked and 15 879 1N4007 Sil. Rec. Diodes. 1.000 P.LV.
AF239 37p 2G303 13p tested, Texas plastic. p 4 1 smp. Plastic. 50p
AF186 s0p 2N1302-3 40p ] amp. Plasti o
AF1389 37p gm ;‘ ggg ;’ ggp CRS25/026 thyristors, 26 amp. 26 volts. 25'] B81 10 Reedl Swrtches mixed types Iarge and 50
82154 - 25p 2N1308-9 352 }.C's fully marked and tested by A.E.l Gates 26p. 7sma| . p
BC171=BC107 13p . B399 Mixed Capacitors. Post d king 13

q 2N1389-FET 45p Flip Flops 50p. p ost and packing p
8C172=8C108 1R
8F194 1 5; PR 709C linear amp. To-5 can. 50" 200 Approx. Quantity counted by werght 50
BF274 15p Transistors 1 watt zener diodes. 7.5V. 6.8V, 24V, 27V. 30V H4 250 Mixed Resrslurs Post and packmq IOp 50
BFY50 20p 0C20 50p and 43V. 5p Aﬁprox. Quantity counted by weight p
BSY25 37p 0OC23 30p . H7 W d R

0A47 gold bonded diodes. irewour esistors.  Mixed Values.
BSY26 130 0c25 40e S 80 fosiage 70 50p
8SY27 13p P - _—
BSY28 13p 0OC28 40p COLOUR T.V. LINE OUTPUT H9 2 OCP71 Light Sensmve Phutu Transistors. 50
BSY29 13p OC36 25p TRANSFORMERS. - - p
BSAS5A 13p OC36 37p Designed to give 25 K.V. when used with PL503 and PY500 H12 NKT165/258 Germ diodes. brand new
0OC41 13p AD149 30p valves. As removed from colour receivers at the factorv 20 stock clearance 50"
ocaa 13p 2N3055 63p ONLY £1 each I
QCc4s 13p 25034 25p post and packing 23p H18 10 OC71 75 uncoded black glass type PNP 50
oCc71 13p Diodes g ) GeArl_ - - p
oc72 13p AAY42 10p SPECIAL LINE H19 0C81/81D uncoded white glass type PNP
ocsn 13p OA91 9p 1 AMP. Bridge rectifiers 3" Square 10 Germ. 50p
ocs1D 13p OA79 9p — e— — = - k
0C139 13p OAB1 gp 1DPIV =25 A00.PIV. = 37p 800 PIV.=50p N "15s 20 0C200/1/2/3 PNP __ slicon  uncoded 50
octao 17p IN914 PAKF3 ..coooivenvennnnnnen.. 13p R o =t
Compiementary Set. PAIR

H29 0A47 gold bonded diodes coded MCS2.
NPN/PNP Germ, Trans 20 50p

BUMPER BUNDLES
These parcels contain  all  1ypes of surplus electronic
components. printed  panels, swilches. poienuomeiers.
transistors and diodes, etc

2 LBS IN WEIGHT FOR £1

Post and packing 25p

TRANSISTORS
RANTEED

FREE!

PACKS OF YOUR OWN CHOICE UPTO
THE VALUE OF 50p WITH ORDERS
OVER £4

OUR VERY POPULAR 3
FULLY TESTED & GU

Return of the unbeatable P.1 Pak.
Now greater value than ever

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at least
30 really high quality factory marked Transistors
PNP & NPN, and a host of Diodes & Rectifiers

mounted on Printed Circuit Panels. ldentification
TYPE “A” TYPE "B” TYPE “'F” TYPE ""E” Chart supplied to give some information on the
- HH - . i Transistors.
PNP Silicon vuk NP Silicon NPN Silicon PNP Germanium § "
alloy, motal T0-5 can. ASTIC ENCAPSULATION. | PLasTIC ENCAPSULATION AF OR RF Please ask for Pak P.1. oniy DOp
25300 type. direct ow voltage but goo! Low Noise Amplifier of please state on order 10p P & P on this Pak
replacement for the gain, these are of the the 2N3707/8/9/10/11 Fully marked and tested. :
0C200/203 range 2N3702/3 and Series. = = -
2N4059/62 range. Make a Rev. Counter for your Car. The
‘TACHO BLOCK', This encapsulated block

will turn any 0-1mA meter into a perfectly

linear and accurate rev.
counter for any car. each

NEW UNMARKED UNTESTED PAKS

B8O Dual Trans. Matched O/P
8 pairs NPN. Sii. in TO-5 can 50p

ANNOUNCING

the opening of our
entirely new

CASH & CARRY
DEPARTMENT

B83 T s fact 's rejects all
200 s npn PNP. Siand Germ 0P
B84 Silicon Diodes DO-7 glass
100 e;:.liv to OA200, 0A202 50[]
B86 Sil. Diodes sub. mi
50 Ir\|191tlland Isft:916Itr:/pes 50"

B88 Sil. Trans. NPN, PNP, equiv. to 50
B0  oc200/1 2n706A, BSYE5A. etc. p

FREE CATALOGUE AND LISTS

for: —
ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS

B6O 7 watt Xener Diodes
On the spot sales of all catalogued 10 wixea voiages 50p & SUBSTlTUT|ON CHART
items plus many other lines of interest H6 250mW. Zener Diodes &
40 507 Min Glass Type MINIMUM ORDER 50p CASH WITH

Reductions for bulk buying ORDER PLEASE. Add 10p post and

packing per order. OVERSEAS ADD
EXTRA FOR POSTAGE

Mixed volts, 1} watt Zaners.

Manufacturers welcomed Top hat type

These are but a few examples: 866 150 ;ﬂgn quality Germ. Diodes
0C44, 0C45, 0C81. 1N4007 Ll dEMIORTS )
Hi5 Top Hat Silicon Rectifiers.
all at 8p. 30 750mA. Mixed volts 50[] P.O. RELAYS 8 for

1N4001 @ 4p. 1N4004 @ 5p.
1N4006 @ 6p. Minimum guantity 500.

VARIOUS CONTACTS AND

COIL RESISTANCES.

NO INDIVIDUAL SELECTION. £1
POST & PACKING 25p

H16 Experimenters’ Pak of Integrated
8 Circuits. Data supplied 50p

H2D BY126/7 Type Silicon Rectifiers.
20 1 amp plastic. Mixed volts 50"

The Semiconductor Supermarket ofthe South- East

FR EEI A WRITI'EN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

' P | = DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA,ESSEX
BI' HE'PAK Bl Bl 15\ EPHONE. SOUTHEND (0702) 46344
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STANDARD GPO DIAL TELEPHONES (black)
gitg iPn.t%mnl bell. 87p. P. & P. 25p. Two for £1-50.
B . 37p.

SURVEY METER RADIAC No. 3. Hand portable
size 04 X5X5} ins. 3_ranges (scale changes) 0.03;
0.3; 3 R/H. Internal Ton Chamber. Nice condition
£3 ea. P. & P. 50p.

DOSIMETER 0-50R 0-150R and charger £2.P. & P.
374p. Charger only £1-50. P. & P.

PH OTOMULTIPLIERS. EMI 8097X at £8-50 ea.
8097B—£S ea. Type 931A—£2-25 e

TRANSISTOR OSCILLATOR Vnriable frequency
40 ¢/s to b ke/s. & volt square wave o/p, for 8 to 12v
DC input. Size li x 14 X 1}in. Not encapsulated. Brand
new. Boxed.

CRAMER TIMER "28V DC Sweep 1/100th sec & sweep
60 secs. 4" dial. Remote control stop/start reset £5-00.
RELAYS
G.E.C. Sealed Relays High Speed 24V. 2m 2b—23p ea.
?oT (;ssealed 2 pole c/o, 2,500 ohms. (okay 24v) 13p ea;

v
CARPE NTERS polarised Single pole ¢/o 20 and 85 ohm
coil a8 new, complete with base 37p ea.
8ingle pole c/o 14 ohm coil 33p ea; Single pole ¢/o 45 ohm
coil 33p ea. Single pole c/o 4000 ohm coil 33p ea.
Varley VP4 Plastic covers 4 pole c/o 5K—30p ea. 15K—

p ea.
POTENTIOMETERS
COLVERN Brand new. 50; 100; 250; 500 ohms; 1;
2.5; 5; 10; 25; 50k all at 13p ea. Special Brand new.
MORGANITE 25K; 250K; 500K 2.5 meg. 1° sealed.

17p ea.

STANDARD 2 meg Log pots. Current type. 15p ea.

INSTRUMENT 3” Colvern. 5; 256 ohms 35p ea.

BOURNE TRIM POTS. 10; 20; 50; 100; 200; 250:.

500 ohms; 1; 2.5 b 25K at 35p ea.

ALMA precision resistors 100K; 400K 497K 998K,

1 meg—0'1.. 27p 2a.; 3-256K—0-1.. 20p

DALE heat sink mist,ors non-inductive 50 watt Brand

new 8.2K at [3p

SILVER ZINC \Ion-smll Brand new. Single cell

1.5V 4AH size 18 = § x 3}. 4o0z. weight £1 ea.

MALLORY CELLS. 25p per set of 5.

CAPACITORS

ERIE feed through oemmlcons 2200 pf—4p ea.

Sub-min. TRIMMER # square. 8, 5pf. Brand new I3p ea.

Concentric TRIMM\ER 3/30 pf. Brand new 7p ea.

ELECTROLYTICS. Brand new. 250 mfd 70V ZJD ea.
b 2 mfd 5 KV. Brand new £1-50 e:

E.H.T. 0.1 mfd 7 KV at 40p ea.: OlmfdskvntJSDen

Brand new 0.25mfd 5 KV. Dubilier 50p ea. P. & P 15p.
Rapid discharge 1mfd 5.8KV £1 ea. P. & P.

DECADE DIAL UP SWITCH. Fintzer-tip
Engraved 0/9. Gold plated contacts. Size 21" high,
2" deep 1” wide. 75p ea. Bank of 4 with escutcheon
plates, etc. 2%” high, 21" deep. 2}* wide £250.

PHOTOCELL equivalent OCP 71 I3p ea.

Photo-resist type Clare 703. (TO5 Case). Two for 50p.
BURGESS Micro Switches V3 5930. Brand new 13p ea.
HONEYWELL. Sub-min. Microswitches type 11SM3-T.
Brand new. I7p ea.

PANEL mounting lamp holders. Red. 9p ea.

BRAND NEW PLUGS AND SOCKETS
CANNON. 50 way DDM50P 75p ea.; DDM50S 50p ea.
£1 per pair.

As above but 25 way 50p ea. plug: 35p ea. socket; 75p

per pair 9 way 33p ea. plug and socket, 50p per pair.

. Plugs fit UR57, 59, 65 etc., 40p ea

. to UHF. Adaptor £1-37 ea.; Min, B.N.C. to

.£1-50ea.; 'T' junctionBNC £I ea.; B.N.C. plug

.C. plug B.N.C. Right angle €1 ea.: Min.

right a.ngle £I 25 ea.; Min. socket round SOp ea.

Standard B.N.C. round 35p ea. Many others too numerous

to list. All prices quoted for ‘one off.”
RANSFORMERS. All standard inputa.

STEP DOWN ISOLATING trans. Standard 240v

AC to 120V tapped 60-0-860 700W. Brand new. £5 ea

Neptune series 480-435-0 etc. 230 MA and 600- 570-540 0

etc. 250 MA. £€3-50 incl. post.

Multi 8.3Volts to give 48V 3.5Amps etc. £3-50 incl. post.

Transformer 0-215-250 120 MA; 8.3V 4A CT X 2; 2 X 8.3v

0.5A and separate 90v 100 MA £1-25 ea. P. & P. 20p.

Matching contact cooled bridge rectifier 37p ea.

4.5V 40 amp (180Vaj £1-75 ea. incl. postage or 3 for £4-50

incl. postage. Designed to be Series paralleled.

Parmeko 6.3v 2 amyp X 4—£1'13 ea

?Jurd/l’arm/Pnrt 450-400-0-400-450. 180 MA. 2x8.3v,

Tmnsfonner 250-80MA ; 13V-1.2A and 6.3V 5A. £1-50.

CHOKES '5H; 10H; 15H; up to 120mA 429 ea,
P. & P. 17p. Up to 250mA 63p. P. & P.

Large quantity LT, HT, EHT r.mnsformers Your
requirements, please.

GROUND PLAMNE ANTENNA. Ex-admiralty.
Brand new boxed. Adjustable 90-180 megs. (Like
umbrella) £6-50. Carr. £1.

NUCLEONIC INSTRUMENTS

Pulse analyser N101; Scaler 1009E; Coincidence
unit 1036C; Anti coincidence unit Panax AU460;
Amplifier N567; A/B/G Radiation Monitor 1257A;
complete 1339A system A/B/G; EHT Potentiometer
unit 1007; 1430 amplifier CF and head: Some
scintillation castles; radiation monitor 1320C and
1320X (X-ray); survey meters no. 2 and 3; Rate-
meter scintillation 1368A; Fast neutron 12820
Fluori-meter 1080A and many others. Also 200
SERIES. Amp 2002A; Low level amp 2024; PUs
2004; 2005B; nanosec time amplitude convertor
20114 pulse amplitude analyser 2010B; diserimina-
tor 2007B; high level amp 2025 and others. Informa-
tion available.

MARCONI Wide Range Oscillator TF1370's and
TF1370A’s. 10c/s—10mce/s from £140.

TEST GEAR

OSCILLOSCOPES
E.M.I. WM 2 DC—13 mec/s £25
SOLARTRON (D1014 DB. DC—6 megs. £55.
SOLARTRON 7118.2 D.B. DC—9 me/s. In fine
condition £50.
SOLARTRON 643 DC—15 me/s Brand new £85
Good condition £50.
SOLARTRON DC—10 nic/s. CD513—£40.
CD513.2—£42-50. CD523S—£45.
SOLARTRON CT318 (D300 range) DC—6 megs.

£17-50.
SOLARTRON rage scope QDQlO £150.
COSSOR 1049 Mk, 3. £25
HARTLEY 13A DB. 2
CTS52 in. scope. £17-50.

M
All carefully checked and tested. Carriage £1-50 extra.

MAR CONI
Noise gen. TF1301, £40. Carr. £1-50,
Vacuum tube Voltmeter TF1041A £35; 10418, £45.
Deviation Meter TF934/2, £50 ea. Carr. £1-50.
Deviation type 719, £30 ea. Carr. 75p.
AM/FM Portable VHF Test sets. As new. A must
at £60. Carr. £1-25.
TF 1026 Frequency Meter £12-50. Carr. 75p.
TF 329 Magnification Meter. As new oondltlon £60.
TF 195 Andio Generator £10, Carr. £
TF 801A Signal generator £35. Carr, £1 50
TF801B Sig Gen 10-500 mc/s from £150.
Better grade €55 ea. Carr. £1-50.
TF 888 Magnification Meter £45. Carr. £
TF 369 N. 5 Impedance Bridge from 650 ea. Carr.,

TF 144(} Signal Generator. Servlceuble Clean £15.
In exceptinnal condition €25, Carr. £1-50.

Valve voltmeter type CT208, £17-50 ea. Carr. 75p
TF 885 Video Oscillator Sine/Square £35 Carr. £1-50.
TEF885/1 £55. Carr. £1-54,

TF 1343/2 'X’ Band gen. £38. Carr. £1-50.

SOLARTRON
Laboratory amplifier AWS51A, 15¢/s—350ke/s €35
Carr. £1

Stablhsed P.U. SRS 151 A £20, Carr. £1-50.

tabilised P.U. SRS 152 £15. Carr, £1-50.
Precuilon Millivoltmeter VP252. £25. Carr. £1.
Process Response Analyser. Fine Oondltlon £250
Oscillator type OS 101. £30. Carr. £1-5
D.C. Ampilifier type AA900. £30. Carr £1

AVO
Testmeter No. 1 £12 ea. Carr. 7
Electronic Testmeter CT 38. Oomplete €20 Carr. £1
CINTEL
Saquare and Pulse gen. PW 0-05 to 0-3 wicro secs.
15mV to 50V ; rep rate 5 hz to 250 kz £20. Carr. £1.
AIRMEC
Signal Generator type 701. £25. Carr, £1-50.
AIRMEC Generator type 210 £)120. Carr. £1-50.

MARCONI TF 1277. Colour studio scope, will line
select. In superb condition. £120.

E.M.l. Oscilloscope type WM16. Main frame £12§.
Choice of Plug in 7/2 DC—24 me/8 x 2 €38 ; 7/1 DC—
40 megs £25. Differential unit available from £40.
E.M.l. WMB8. DC to 15 me/s. Complete with plug
in pre-amp, from £40.

BRADLEY ATTENUATORS 0/500 meg cycles.
0/12 db and 0/120 db—£20 per pair.

BECKMAN MODEL A. Ten turn pot complete
with dial. 100k 3% Tol 0.25%—only £2-13 ea.

E.H.T. Base BY9A in Polystyrene holder with cover.
Brand new. 13p ea.

DVM'’s BIE 2114 £50 ea.; BIE 2118 £50 ea. Carr. £1-50.
BC221—Brand new £35 ea. Carr. £1.

NAGARD Double pulse gen type 5002 £50. Carr. £1-50.
MARCONI] SPECTRUM ANALYSERS type |

0A 1094, from £325.

FIBRE GLASS PRINTED CIRCUIT BOARD. Brand
new. Single side $p per 8q. in. Double sided 1p per sq. in,
Cut to size (Max. 23° X 157). Postage 5p per order.
BERCO minlature variac type 31C. 0-250V 1 amp.
2 5/16th” depth, 3” diameter. Complete with dial and
pointer. As new £3. P, & P, 37p.

SEQUENTIAL TIMERS 240V synchronous motor

4 rpm, 12 camn operated 2 pole mlcro switches. Individually"

adjustable frem 0° to 180°.

Standard 240V MOTORS with reduction gearbox
14 Ibs, inch. £3 ea.

Modern replacement for VCR 138 tube. Flat face 3 in.
£1-63. P. & P. 25p. Bases 17p.

FERRITE rods coniplete with LW MW and coupling
coils. Brand pew. 25p ea. P. & P.

FIREBALL TURRETS. Brand new £I S$0ea.P. & P. 25p
Sub-miniature IF's 465/470 kcs. Size ¥ X } x 3* high.
Set of 3—63p.

Sub-min. Vitality bulbs 8V 1.2W 5 mm Clear L.E.S.
7p ea. 100 off ép ea.

DU NF OSS—solenoid valves. 240V 50 ¢/s. Type EVJ 2,
Brand new boxed £5; Second hand £3. P. & P. 30p.

- Reading - Berks

CLAUDE LYONS Main Stabilizer, Tﬁe TS-11-580.

Input 119-135 v()lts 47/65 cs. Output 1274/—0.25%

16 amps. €35. Carr. £2.

SERVOMEX. Stab. Transistor P.U. 0-15V 2:5 amnps.

zolt and Current meters, overload trip. £15 ea. Carr.
1-50

E.H.T. Unit by Brandenburg model 8.0530/10. £55.

SMITHS twin channel recorder. Transistorised. £65.
Various other single and twin track recorders from £20.

EVERSHED & VIGN OLES Recording paper Brand

new boxed. L.818H4 7° wide, 11" dia. 17p mll * dia. £1

roll. JLOOOH4 77 wide, 13* dia. 25p roll.

19in. Rack Mounting CABINETS 6ft. high 19in. deep.

Side and rear doors. Fully tapped, £12-50. Carriage at cost.

Double Bay complete with doors. Fine condition. £€25.

Carriage at cost.

ADVANCE Sig. gen type 71. £15 ea. Carr. £1-50.

Calibration unit type CT155. £6 ea. Carr. 50p.

Signal Generator CT53. Complete with charts £185.

Carr. £1-

TIME CALIBRATOR unit by Cawkell any or all time

intervals from 0.5 microsecond to 1,000 microsecond.

Internal calibration: gate generation €50. Carr. £1-50.

CVZAYNE Kerr Universal Bridge type CT375 £45 ea.
IT,

MUIRHEAD Swept Audio Oscillator £50 ea. Carr. £1-50.

EMI Swept Audio Oscillator type SRO2 £40 ea. Carr.

vae]hngWAVE oscilloscopes—Sweep speed from 10
micr secs to 10 nano secs. £150 ea.

4 DIGIT RESETTABLE COUNTERS. 1000 ohm,
coll. Size 1} x § x 4}in. As new, by Sodeco of
Geneva. £2-50 ea.
As above but 350 ohm. £3-50 ea.

METERS—Model 3705‘3 25-0-25 micro amp. Scaled.

-100-0-+100. 53" X 4~
SANGO 50 micro amp 4° round Brand new boxed.
£1-38. P. & P. 38p.

SANG O 50 micro amp rectangular meter. Size 2§ x 3*
with 4 separate scales, lever operated, 0/6 whlte 0/80
blue, 0/600 red and set zero. £1-78. P. & P.

SANGO 50 micro amp 3" round meters. Ex brand
new radiation equip. £l ea. P. & P. 17p.

SEEING IS BELIEVING!
First come, first served

AT LAST. BC221 complete with correct charts,
f;cuit diagrams, in fine condition for ONLY £13-34.
IT. .
C R.T.'s 5. and new with spec sheet. 63p ea.
P. & P. 25p
MAREIO NI Valve Voltmeter 428B/1 £§ ea.
AMERICAN oscilloscope type TS34/AP. Size
7 X 6% x 15§" deep with viewind hood. Tested,
good working condition. Ideal general purpose scope,
117 volt nains therefore only £12-50. Carr. £1.
COSSOR D.B. Scopes—some models from £I85.
MARCONI Absorption Wattmeter 1 micro watt to
6 watts. Type TF956. FANTASTIC at £7 ea.
SOLARTRON Stab. PU AS518 & AS517. Circults
supplied. Fantastic value at £2 and £4 each
SUPERB BUYS. Furzehill V200A Valve mllllvolt
meter 10mv to 1 kv. £10 ea.
MEGA Ohm Meters—check earths, bonding etc.
Ridiculous at £5 ea
Genuine MULLARD Transistors/Diodes. Tested
and guaranteed. OC41, 42, 78, 77, 83; 0A5, 10. All
at 5p ea. 0C23—I10p ea.
COMPONENT PACK consisting of 2-2 pole
2 amp push on/off switches; 4 pots 1 double; 1-small
double pole vol control; 250 resistors 3 and # watt
{nany high stabs. Fine value at $0p per pack. P. & P.
! 7D
3000 Series relays—15 mixed values (new and as
new, no rubbish) £1-50. P. & P. 37p
3000 Type 2 pole c/o assembly. Brand new boxed
—will fit any 3000 type relay. 10p incl. postage.

Carriage extra.

TRANSISTOR EHT INVERTORS. 12 volt in, o/p
(+ or —) 1,5 KV 2 MA and 3 KV +100 micro amp.
Ideal CRT supply, photomultipliers etc. Full information
supplied. Brand new at £6-50 ea. P. & P, 25p

Also, as above but 1L.L5KV AC 20 ke/s. £3-50. P & P. 25p.
Panel switches DPDT ex eq. 13p ea.; DPST Brand new,
17p ea.: DPST twice, brand new 25p ea.

Switches 4 pole 2 way 13p.

Replacement UHF Transistor Tuners. Brand new.
BRC. £3-50.

?Im:l;d new heads for TR50 and TR51 Tape Recorders

GYROS Large clear plastic topped. Type A £§ ea.
P. & P. 75p. :

ALBRIGHT Heavy Duty Contactor. Single make.
200 amp. 24V coil. Brand new, boxed. £1 ea. incl. P, & P.

MOTOR DRIVEN SWITCHES. 4 bo 24 volt, 8 pole,
24 way. Brand new. £3 ea. P, & P, 2

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units,
etc., at ‘Chiltmead’ prices. Callers welcome 9 a.m. to 10 p.m. any day.

CHILTMEAD LTD.

7-9-11 Arthur Road
(rear Tech. College) 300 yds. west of 22 Sun Street -

Tel. No. 582605
Reading 65916
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GEARED MOTORS

“Parvalux” Reversible 100
RPM Geared Motor. Type
S.D.14, 230/250v. A.C. 22 1b./in.
17 spindle. Ist class condition.
£7-50 each. P. & P. 50p. Also
limited number only as above.
Brand New. £12-50 each P. & P. 50p.

ELECTRO CONTROL (CHICAGO). Shaded pole
240v. 50 Hz, 110 rpm, 16 1b./in. £2-25. P, & P. 25p. 200 rpm
10 Ib./in. £2-50. P. & P. 25p.

MYCALEX. Open frame, shaded pole motors. 240v.
50 Hz, 7 rpm. 28 Ib./in. 80 rpm. |12 Ib./in. £2-25 each.
P. & P. 25p.

SMITHS SYNCHRONOUS MOTORS. 12 r.p.h.
240v., 50 Hz, 2 watts. 88p each. P. & P. 25p.
“CROWUZET” TYPE 965. |15/240v. 50Hz. 47/68 Watts.
50 rpm. Stoutly constructed. Size: 2H” dia, X 31" long
plus spindle 1" {” dia. Anti-clock. £2-75. P. & P. 25p.
ELECTROLYTIC CAPACITORS MULLARD.
900u.F 100v. heavy ripple screw terminals 1" dia. X 33",
70p eac., £6-00 per doz. |,600uF 64v. 13" dia. x 37
38p ea., £3-50 per doz. 10,000uF 10v. 13" dia. x 3.
38p ea., £3-50 per doz. |,250uF 25v. 1”7 dia. s
50p ea., £4-50 per doz.

HUNTS [,000uF 50v. 1§” dia. X 2”, 25p ea., 10,000uF
6v. 13" dia. X 27, 30p ea., £3-00 per doz. l6uF 350v.
&" X 1} wire ends, £2-00 per doz. 1,000uF 50v. 17
dia. X 3%, 30p ea., £3-00 per doz. 32-32uF 275v. |” dia.
X 27, 38p ea. |00uF 100v. 1" dia. X 2, 25p ea.

ERIE. Ceramicon capacitor. Type CHV4lIP, 500 P.F.
30KV Size 15" dia. X 144" long. 50p ea. Carriage paid.

“TANSITOR” (U.S.A.) TANTALUM WET SIN-
TERED ANODE POLARISED CAPACITORS.
DC size: 13" long X 3 dia. 200uF. 25v. DC size: §" long
X 47 dia. |80uF. 25v. DC size: #" long X § dia. 150uF.
30v. DC size: ¥ long X §” dia. 2-5uF. 300v. DC size:
§” long X & dia. One wire each end. Also few only,
Tansistor “MICRO-MODULE" capacitors 0-2 mfd, 15v,
wire-ended, size: &~ dia. (disc). T.A.G. and Union
Carbide 15 mid. 10v. All types £1-25 per doz. (mixed or
as required). Carriage paid.

VINKOR POT CORE ASS. TYPE LA.2103. Normal
price £1-48. Our price 75p each. Special quote for
quantity.

AMPEX. Dynamic stick microphone, high impedance,
low noise. Offered well below makers price at £6-50.
P. & P. 25p.

Special offer of AMPEX professional tape heads,
mu-metal shrouded. (Designed for model AG20). Full
track record, or playback, £3-00. Erase head £2-00. Set of
3 with mounting bracket and cover £7-50. Half track
record or playback only, £3-00 each or £5-50 per pair
with bracket and cover. Carriage paid.

Painton Rotary Switch. Type 72 (to .

P.O. spec. RC1416). 3 pole, 3 position, -

2 bank. Offered at less than half

normal price at £1-63. Carriage Paid.

“GOYEN” PRESSURE SWITCH. Incorporating
differential adjustment between 2” and |12” water gauge
(a max. of approx. 3 p.s.i.). A single pole change-over
switch rated |5 amps. 250v. is actuated. Air inlet tube
&”. On Projection H”. Overall size: dia. 34", depth 27
plus %* (air tube). £1-25. Carriage Paid.

THORN KEY SWITCH. 3 change-over. Neat action,
either locking or spring-return, as required deter-
mined by reversing fixing plate. Attractive plastic
prestle. Available red, green, grey, cream. 60p each.
Carriage paid.

HONEYWELL (USA) Sub-miniature 2 bank panel
mounting micro-switch, positive toggle action giving
2 change-overs. Size: & X &” X 2". 63p each.
Carriage paid.

“HONEYWELL” V3 Series. Flush microswitch
10 amp. c/o. The side panel is insulated. End plate size:
2* x $#”. £1-50 per doz. Carriage Paid.

OMRON MICROSWITCH. Type VV—IS—IA,
Single c/o 10 amp. at 250v. |4 X §” X {". £1.50 per dozen.
MARCONI! SANDERS Micro-wave switch. Type
No. 6442, Maker's list price £75. Our price £7-50

PYE MICROSWITCH. Otehall type.

This switch has a 13" X #” dia. column

plus 1” plunger. Minimum travel operates

switch. 45p each. P. & P. 10p. Special —=
discount for quantities.

“TEDDINGTON” CONTROLS THERMOSTAT
TYPE TBB.—Adjustable between 75° and 120°C,
Circuit cuts in again at 3° below cut-out setting. 42"
capillary and sensor probe. The thermostat acfuates a
IS amp. 250v. ¢/o switch. A second single pole on/off
switch is incorporated in the adjustment mechanism,
88p. Carriage Paid.

UNISELECTORS. 8 Bank 25-way 24v. Double sweep.
Brand new in maker's boxes. £675. P. & P. 25p.
HEAVY DUTY PORTABLE BATTERIES. New
ex WD. I12v. 75 AH. Built in stout metal cases with
carrying handles and nifam socket outlet. Size 154" X
74" X 104" high, weight 73Ib. £875. Carriage £2.
L.T. TRANSFORMER, Prim. 0-110-240v. Sec.
4.5v.-0-4.5v. at 2A. Size 137 X I§” x | &~ 60p. P.&.P.
15p.

MOTORS

AMPEX 7.5v. D.C, MOTOR. This
is an ultra-precision tape motor
designed for use in the AMPEX model
AG20 portable recorder. Torque
450GM/CM. Stall load at 500ma.

Draws 60ma on run. 600 rpm + 5%
s speed  adjustment, internal AF/RF
suppression. 17 dia. X 1”7 spindle,
motor 3”7 dia. x |'§". Original cost
£16-50. Our price £4-25. P. & P. 25p.
Large quantity available (special
quotations). Mu-metal enclosure avail-
able 75p each.
NEW HYSTERESIS MOTORS BY WALTER
JONES. Type 14050/12, 240v. 50 c/s 1500 rpm cont.
rating, output 2.0 oz./in. Size: 3}* x 21" x 2}”. Spindle
1” X %”. Weight 3 |b. Maker's price in region of £22-50
Qur price £6-50 each. Carriage Paid.
VACTRICPRECISION D.C.MOTOR. Type XO7PI9.
10v. D.C. 0.66 amp. 8000 rpm, 30 gm/cm. Size 7. Original
makers packing. Limited supply. £3-50 Carriage Paid.
MYCALEX MAINS. Shaded pole, 1425 rpm. %"
spindle. 2 for £1-25. Carriage Paid.
MAINS INDUCTION MOTOR. Open frame,
A" spindle, weight 2 Ib. Powerful. 88p each. P. & P. 12p
E.M.l. PROFESSIONAL TAPE MOTOR. 110/240 v.
50 Hz. 3000 rpm, reversible, silent running. 4}” dia. X
431" long. Spindle %" X 2”. Weight 6 Ibs. £3:50 each or

6-00 per pair. P. & P. 50p each.

)2
PRECISION AND SERVO POTENTIOMETERS

PRECISION LINE (USA). Size 15.300Q + 5% LIN.
Continuous track plat. wipers set at 180°. £2-25 each.
Carriage Paid.

PENNY & GILES. Size I5. 500Q. Type Q26201-72/1.
Continuous track. £2-50 each. Carriage Paid.
BECKMAN. Type AS.506, 10 turn. Tol. £ 1%. LIN Tol.
+-07%. 40k. Long spindle. £2:00 each. Carriage Paid.
S.T.C. Type B330 CT. 2500 Q2. 2}” dia. X 1}”". Completely
copped encased. £1-25 each. Carriage paid.

PROGRAMME TIMER BY HONEYWELL
A bank of |5 micro-switches are each independently
operated by |5 pairs of cams which in turn are individu-
ally adjustable to give switching periods of zero to
12 seconds with infinitely variable combinations. A mains
synchronous motor drives the cam shaft at | rev. per
12 seconds (5 R.P.M.), Designed originally for vending
machines at a cost of £§5-00 plus., Many applications
where continuous sequence programmes are required,
such as lighting effects etc. New in original makers
cartons. First class value at £575 plus §5p P. & P.

“ADVANCE VOLSTAT” CONSTANT VOLTAGE
TRANSFORMER. Input 190 to 260v. Output
230 R.M.S. at 10 Watts, Supplied with matching
capacitor. £2-00 plus 25p P. & P.

CRYSTAL OVENS G.E.C. Type QC940, 6/12v., AC/
DC, 75°C. Takes 2 }” min. crystals. Similar to above |2v.
only by SNELGROVE (Toronto),£1-50 each, P. & P. 15p.
BERCO. Rotary rheostat. Type L25. 100 Q. 25 watt.
14" dia. 1" spindle. 50p each. 13p Carriage.

PAINTON BOURNS TRIMPOTS. lk, 2k, 2.5k, 5k,
10k, 20k, 50k, 500k. Other Trimmer pots in stock.
RIL 10k. MORGANITE k. MEC 200 Q (tubular) 50 Q.
Any 3 for £1-10 carr. paid.

“TEXAS” Unmarked, Tested, TO5 Germanium general-
purpose transistors. 50 for £1-00 P. & P. 13p. Large
quantity available.

OXLEY P.T.F.E. BARB TERMINALS. Stand off
#” or §”. £2-75 box of 100.

HARWIN. Tapped (6 Ba) high voltage “stand off”
insulators, length #°, tapped (8 Ba) §” long. £2-00
per 100. Carriage Paid.

K.L.G. SEALED TERMINALS. Type TLSI AA,
overall length 41", box of 100, £1-00 Type TLSI BB,
overall length, 1”7, box of 100, £1-50 Carriage Paid.
SYLVANIA CIRCUIT BREAKERS gas filled provid-
ing a fast thermal response between 80° and 180°C.
10 amp. at 240v. continuous. Fault currents of 28 amps.
at 120v. or 13 amp. at 240v. silver contacts. Supplied
in any of the following opening temperatures: 90, 95,
100, 115, 120, 125, 130, i35, 140, 145, 150, 160, 170,
175. 3 for £1-00. £3-50 per dozen.

rand ew . U
Centrifugal Blower by
Watkins & Watson. 240v.
50 Hz. Powered by A.E.l
continuous rating 2850 rpm
motor. Cowl diameter 107
Qutlet flange 2”7 I.D. Coupling
flange supplied. These superb
precision units areideally suited
for Organ construction.
Offered at approx. half makers
rice £12-50. Carriage £1-50.

POWERFUL DUAL VOLT-
AGE. 110/240v. 50Hz. Blower
by Fanmanco Ltd. A compact
powerful unit with 3" dia. x 1#”
wide impeller giving powerful
thrust. 27 X |3 outlet. Weight
34lb. These units are unused
and offered at only £3-50. P.&P.
30p.

“DECCO” MAINS SOLENOID.—
Compact and very powerful. 16 Ib. pull.
3” travel which can be increased to 17 by
removing captlve-end-plate. Overall
2" x24"x22" high. £1-50. P. & P. 25p.

WEBBER MAINS SOLENOID. Robust and strong.
On this item the plunger travel is 13", Performance:
6 Ib. pull at 147; 8 Ib. at 17; 10 Ib. at 4". The non-captive
plunger has a fixing eye to take up to %" bolt. Size:
2}” high x 2" x 2", £1-25 plus 25p P. & P,

SPECIAL OFFER

MAINS SOLENOID BY MAGNETIC DEVICES
LTD. A beautifully constructed solenoid at half normal
price. A two-sided bracket is incorporated for vertical
or horizontal mounting. Size: 27 x 1§° x 1§, Pull is
approx. 2 lb., plunger travel 11". Fixing eye takes up to
1* bolt. Plunger non-captive. New in original makers
boxes. 75p each, plus 25p P. & P. Large number avaitable,
special price for quantity.

RELAYS
Perspex enclosed, plug in, with base. Size 13" x 11" x §7
MQ 308 6002 24v. 4 c/o. 60p ea., £5-00 per doz.
MQ 508 10,000Q 100v. 4 c/o. 50p ea., £4-50 per doz.
“ISKRA” 240 V.A.C. 3 c/o. 6 amp contacts. Size
approx.: 11 x 13" x |”. 88p.
“OMRON” OCTAL BASE. A.C. mains. 2 X 15 amp.
C/O contacts. Perspex enclosed. 88p.
A.E. Perspex enclosed, plug in, 50Q 6v. 2 c/o. 63p
ea. 47002 I12v. 4 cfo. 73p ea. 2,780() 48v. 4 c/o. T3p
ea. ,260Q2 48v. 6 c/o. 83p ea.
CLARE. Sealed relay. Type RP3716G4. £1-25 ea.
CLARE ELLIOTT. Sub-min 675 Q 24v. Type W] 2 c/o.
Similar to above. 34002 17-6v. 75p ea.
MAGNETIC DEVICES. Sub-min 24v. 2 ¢/o, " X "
+ 4§”. 75p ea.
BOURNE. Trimpot sub-miniature relay 18v. 1,000 Q
I amp. | ¢c/o encapsulated 37 X " X & high. £1.25 ea.
SIEMENS. High speed type 89L. 1,700Q + 1,7000},
63p ea.
“B. & R.” 3 c/o. 10 amp. contacts (silver) operates on
2 volts D.C. Draws approx. | amp. Size: 2" X 13" x 13",
£1-00.
DIAMOND “H?” sealed relay. Type BRII5SCIT-IC 26v,
150 4 c/o encapsulated in heavy brass case glass sealed
terminals. Robust. 75p ea.
SCHRACK. Octal base 24v. 2 HD c/o. Perspex enclosed,

63p.

E.R.G. 1,000 Q 6év. DC. | make encapsulated reed type.
Size: §* X %" X 13". 4 for £1-00.
SANGAMO WESTON. Moving coil
310u.2, complete with base. 75p ea.
S.T.C. Midget sealed relay. Type 4190EC. 12v., 40mA
17002 Single HD make. 53p ea.

F.I.R.E. Plug in relay, 115v., coil 50/60 c.p.s., 3 heavy
duty silver change-over contacts. Very robust. 63p ea.
LATCH-MASTER. Miniature relay 6, 12, 24v. DC.
One make one break 5 amp contacts. Once current is
applied relay remains latched until input polarity is
reversed. %~ dia. X 3". Please state vertical or hori-
zontal mount and voltage. Original cost £8-00, now
offered at £1-63 ea.

G.E.C. Sealed relay. Type M 1492. 24v. 670Q. New
condition but ex-equipment. £1-00 ea.
HELLERMANN DEUTSCH. Type L26FI8. Latching
relay. Latch coil 2002 26v. DC. Reset 3750 6 change-
over switching. A truly superb relay. Measuring only
I %" x 1” dia. £3-75 ea. Limited stock. All carriage paid.
SCHRACK Rotary Selector Relay RT304. 48v. coil
(280 ohm). 48 positions, 4 sweep arms (4 pole 12 way).
There are 2 secondary switches: (1) one c.o. H/duty
contact set which changes over and back with each
step; (2) two H/duty change-overs which change over
on each |2th step and return on the following pulse.
Size: 31X 13"x4}” high. Also as above but 1l0v.
(1,290 ohm coil). All new and in original maker’s pack-
ing. £3-25. Carriage paid.

MAINS 6 DIGIT COUNTER BY E.N.M. LTD.
Non-reset. Size: mounting plate 27 X 1§”. Unit size:
23" high X 1" X 14", £1-38.

TIME ELAPSED REGISTER. 24v. D.C. Has a 5 digit
readout plus dial reading | hour (60 | min. div.) metering.
Total of 99,999 hrs. Non-reset sealed unit, chrome bezel,
through panel mounting. Size 244" dia. X 3%" overall.
£3-25. Carriage paid.

DEAC. RECHARGEABLE
PERMA-SEAL Nickel-Cadmium *
Batteries Type S00B. |-22v. at 900
mA (10-hr. rate). Size 90 mm. X
13:5 mm. Weight 40 gr. Unused
63p ea. P. & P. 12p.

relay 315Q

METERS
ERNEST TURNER 8001.a METER.
1600} movement, 2” case, eliptic
plastic  front. Green-Red-Green
uncalibrated scale £1-50 each. Car-
riage Paid.

MINIATURE B.P.L. 500-0-500 MICRO-AMMETER.
4##* dia. scale. Through panel mounting. Hermetically
sealed. £1-63. Carriage paid.

“TAYLOR” AMMETER 0-1 amp. Modern design
34 x 3}*. Plastic front. Calibrated 50 X 20 ma Divs.
£2-50 plus 25p P. & P.

“ATLAS” SUB-MINIATURE LAMPS (Capped).
—Ratings S5v. 60ma. -35 4+259% Lumens. Life Expectancy
60,000 hours or at 6v. 70 ma. ‘75+25% Lumens, 5,000
hours. Size: 9:1 X 3-1 mm. £1-50 per doz. £5:00 box
of 50

We welcome orders from established companies,
educational depts., etc. (To cover invoicing costs
minimum £2°50, please.) A discount of 109 may be
deducted from all orders of £20°00 or over.

ELECTRO-TECH SALES

BUSINESS HOURS:
9.30-6 (1p.m.Sats.)

264 PENTONVILLE ROAD, LONDON, N.1

(ONE MIN. FROM KINGS X STATION) Tel. 01-837 7401/2

1971
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Push Button Switch, Type 14 D.M.Q. A very fine switch made
by Honeywell. The switch ia Intended for mounting on panel
through oblong hole. No screws required for fixing, lte sprung
clips secure it quite firmly. The operating button is approxi-
mately 1 in. dla. round and dished for eage of operation.
Has 2 sets of 10 amp c/o contacts. Bprung loaded, returns
to normal when preasure released. Ideal for instrument or
quality gear. Price 40p. £4 per dozen.
12v. Fluoresoent Light. This uses 12 in. 8 watt tube, is
energised by transistor inverter thus gives maximum light
for minimum battery drain. Ideal for caravan, boat or van
interior light. Not a kit, but made up on aluminiam body and
y to install. Complete with tube £4. Post 20p.
8ew-tric Pump Motor, Very powerful series wound o easily
controllable from speed point of view, slze 3} in, x 3 in,
approx. For malns working. Price £1-75 plus 30p post and
insurance.
Maing Operated Solenoids Model m A small one but has a
powerful pull, size approx. }{ in. x 1§ In. x 1} ln. § in. pull
Mains operated, B5p—mocel 400/1 medium size 2 In. x
2in, x % In, approx. } in. pull—80p plus 20p post.
TT10. A very powerful solenoid wlth 14 ln long pull, a8
fitted to man; Bize
31in. x 2¢ ln. X 2§ In. Malns opemt,ed £1-80 plus 26p
post. and insurance.
Cold Room or Air-Conditioning Thermostat. This is cali-
brated from 30 to 60 F. and operates in the reverse way to
normal thermostats, i.e, awitches on with a rising tempera-
ture. In a neat wall mounting case, size 2§ in. x 1 In. x
1{ in. Made by famous Teddington company. Limited
quantity, £1-75 each
110 R.P.M, Gearsd llntorl This ie a powerful 2-pole malns
operated induction motor similar. construction and size as
that used in record players, but much more powerful (} in.
tack). Gear box is sealed snd the finai drive shaft is 1 in.
long x % in. dlameter. £1775. Postage and insurance 256p.
Hearing Aid Amplitiers, 3 transistors and assoclated con-
densera and resistore on a little printed circuit board, the
whoie thing only about hal! as big as an Oxo cube. ff you
are making miniature equipment then these may weli be
just what you are looking for. £1-75 each.
Malns Solenold Operated Water Valve. Normally closed
opens when Actlv‘ted Nylon body as used ln many nuto-
matic washi The mains
embedded In a resln jacket thus making lt ‘bmlutely
waterproof. Many uses include automatic control of plant
watering. Model 1 for 2 small hose connectors, Model 2 for
‘oine small and one large hose connector. Price 95p. £10
ozen.
Maing Solenold Operated Water Valve. Normally open,
closes when activated. This is made by Aaco, their type
No. 8030 A2. Thiaisa heavler and somewhat superior water

ERGOTROL UNITS

These unite made by the Mullard Group are for
operating and controlling d.c. Motors and equip-
ment from A.C. mains.

Thyriators are used and these supply a variable
d.c. resulting in motor speed control and operating
efficlency far superior to moa'. other methodas,

The units are in wall 1
cablnets with front control panel on which are
fuses—push buttons for on/off and the variable
thryristor firing control.

4 models are avallable—all are brand new in
makery cases:

Model 2410 forup to 5 ampe  £17-50

Model 2411 for up to 10 amps  £27-50

Model 2413 for up to 46 amps  £47-50

Model 2415 for up to 80 amps £95-00

Note: 2415 1s a floor mounting unit.

OWUT OF SEASON BARGAIN

TANGENTIAL HEATER UNIT

This heater unit is the very latest type, most

fAcient, and quiet running. Ia as fitted In Hoover
and blower heaters coating £15 and more. We have
a few only. Comprises motor, impeller, 2kW,
element and 1kW. element allowing switching 1,
2 and 8kW. and with thermal safety cut-out. Can
be fitted into any metal line case or cabinet. Only
need control switch. £3-50. 2kW. Model as above
except 2 kilowatts £2:50. Don't miss this.

insurance.

3321
253

£3-50 doz. 80 ochm model

MULTI-SPEED MOTOR

Replacement in many well-known food
mixers. Bix speeds are avallable 500,
850 and 1,100 r.p.m. from either or both
of the nylon sockets (where the beatera
of the food mixers normally go) and
8,000, 12,000 & 15,500 r.p.m. (ideal

speeds) from the main drive
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DRILL CONTROLLER

Electronically changés speed
from approximately 10 revas.
to maximum. Full power at all
speeds by finger-tip control.
Kit includes all parts, case,
everything and full instrec-
tions £1, plus 13p post and
Made up model
avallable £1-85 plus 13p p. & p.
New 1kW model.

also

BALANCED ARMATURE UNIT

500 ohm, operates speaker or microphone, so
usetul in intercom or similar circuits, 33p each,

Control 8witch 35p. P. & P. 40p

DISTRIBUTION PANELS

Juat what you need for work bench or lab. 4 x 13 amp

sockets in metal box to take standard 13 amp fused

polishing

Thaft, This drive shat Is 1 tn. dismeter =
and approximately 1 in. long. A further

point about this motor is that being 230/240v. AC-DC series
wound its speed may be further controlled with the use
of our Thyrister controller. This is a very powerful and
useful motor size approx. 2 in. dia. x 5 in. long, mains
230/240v. Price 88p plus 23p postage and lnsurance. 12 or

plugs and onfoff switch with neon warning lght. Bupplied complete with 7 feet of heavy

more post free.

cable. Wired up ready to work, £2 less plug; £2-25 with fitted 13 amp plug; £2-40 with

fitted 15 amp plug, plus 23p P.
THIS MONTH'S SNIP

MAINS OPERATED
CONTACTOR

FIRE ALARM BELL

oft 200-240V AC. £3-75 plus 60p.

Malns operated Really loud ring 6 in. gong. 8ize approx. 12 in. x § ln. x 44 in. suitable
outside or inside. Heavy cast case with } in. conduit entry. Made by A.F.A. Operates

220/240v. B0 cycle solenoid with

ted core so very silent in
operation. Closes 4 circuits each
rated at 10 amps. Extremely well
made by a German Electrical
Company. Overall size 2§ x 2 X
2 in. £] each.

N

EMERGENCY

valve with an all tal body for ting in llne
with § in. pipe. The solenold is not waterprooted but is
enclosed In a metal casing with } in. conduit entry. To
facilitate electrical connection the solenoid casing may be
rotated through 360 degs. Well made, should give years of
trouble free aervice, Price £]1-785, post and insurance 30p.
Amplitier Mains rmer, 50v 1 amp. Upright mounting
with fixing brackets and metal shrouda to contaln magnetic
field, 50 c/s primary, tappsd 110v, 117v, 210v, 230v and
250v. 2 secondaries, one 50v, 1{ amp, other 6v 1 amp for
ilot light etc. £2-50, postage 30p.

l))mm Transformer, 25-0-23v 2 amps, 50 c.p.s. primary
tapped 200/250v, in 10v steps, separate screen, 2 secondaries,
one 25-0-25v, at 2 amps and the other 110v, at 10 MA. Open
construction with mounting feet. £2-25, pout 30p.
Maulti-Range Test Meter, Handy slip-ln-your-pocket size,
but angled movement gives wide easily read scale, 8 ranges,
D.C. volts 0-15-150-1000 AC volts 0-15-150-1000 OC current
0-150 MA, Resistance 0-1¢0k, A very well made tester,
100-0.p.v. ideal for most jobs. Japanese made, of course, and
very robust. Buy one of these and save your expensive
Instruments for precision jobs. Price £8. Post and insurance

D.
Air Spaced Tuning Condenser. 2 gang with slow motion
spindle (standard } size). Exact capacity not known, but
estimated at approximately 300 p.f., and 250 p.f. 4Bp. £5 doz.
Mioro Switoh, reference RW18. An ultra sensitive switch
operated by epring lever orly slightest pressure needed to
operate. Contacts rated at 10 amps. Price

500K, Edgewise Control Pot-Meter. Murganite. approxi-
mately 13§ in. dia. useful size and standard replacement In
many T, V. aets, 12p. £1-20 per dozen.

Pre-Set Pot Meters, With integral bakelite control knob, all
by Morgnnlte, ‘Welwyn or simllar quality makers. Btandard
size tapproximately 1 in. dis.) suitable for pre-set or variable
circuits. Low values are wire wound. The foliowing values are
in stock. 22ohm, 33ohm, 300 ohm, 1K, 5K, 50K, 100K.
10p each. £1 per dozen.

1 Wait Transistor Amplitier, Japanese made, very good
quaiity. Panel size approx. 5§ in. x 2
3-8 ohm output, operated from 9v battery or from maine
with 12v transformer. £]1-28.

See and de seen with & Thorn Dip Dim unit. Designed to dip
headlights, 12v 50/40 watt or 64/45 watt and 6v 45/35 or
36/36 watts. Supplied compiete with simpie instructions and
wiring diagram, not suitable for vehicles with sealed ignition
aystem or a dlesel powered vehicle without a master switch.
Comprises of relay coil with awitch in metal can and limiting
resistor mounted on metal ckassis with one hole fixing. 75p.
80 Becond Delay Unit, This requires 24v. AC or DC to
operate. A higher or lower voltage would decrease or
increase the delay time within limits. The switch which is
isolated from the operating voltage is normally open and
closes after delay, It will remaln closed for a period of 30 to
60 seconds depending upon how long the delay voltage is
applied and the external condition which delay cool down.
Made by A.E.I. these have many uaes, i.e, to delay switching
on fan of central heating switching until the boller has
properly fired. Price 75p.

If you wish to delay the switching off instead of the switching
on then use a relay. We can supply suitable one at §2p.
Thermo Gas Valve. Intended for gas refrigerators but
obviously adaptable to many other uses, this has an 8 ft.
long capilllary sensor and a very positive action gas valve.
The thermostat is adjustabls over the normal r

in. 5 transistors, .

i HOUR MINUTE TIMER

Made by famous Bmiths company, these have a large clear
dlal, size 4% ln. x 3% in., which can be set in minutes up to
1 hour. After preset period the bell rings. Ideal for processing,
a memory jogger or, by adding simple lever, would operate
micro-switch. £1-185.

The cam

MOTORISED CAM SWITCH

These have & normal mains 200-240v motor which drives a ratchet
mechaniam geared to glve one ratchet action every § minute approx.
6 pand 2 onfoff thus approx.

tact

N SWITCH

= A heavy duty switch, 1deal as
an emergency atop switch,
machine fiow-line, etc. To
operate the switch you simply
push the centre, but this is
protected againat accidental
switching by an extended
metal flange. 2 pair contacts,
one pair open other pair close
as switch pressed. 65p.

MAINS
TRANSFORMER
Output variable 24/38v. 50

600 circnit pcr hour are

Post and ins. 23p.

THYRISTOR LIGHT DIMMERS
‘Will dim Incandescent lighting up to 600 watte from full brilllance
to out. Buitable to mount on M.K. switch plate, same size and fixing
as standard wall switch, so may be fitted in place of this, or mount
on surface. Price complete with control knob £3.

RESETTABLE FUSE

How long doea it take you to renew a fuse? Time yourself when next one blows,

have been set for certain switch combinations but can, no doubt, be
altered to suit a apeclal job. Also other switch wafers or devices can be
attached to the shaft which extenda approximately one inch. £2-35.

rated at 156 ampa  ¢.p.c. primary 230/240v. Volt-
age from secondary depends
upon the setting of a plug
connector and may be varied
from 24v. to 38v. approxi-
mately In 4 stops. Becondary
rated at 40 watts. Price 95p.
Post 20p.

Then reckoning your time at £1 per hour see how quickly our resettable fuse

(auto circuit breaker) will pay for itself. Price only £1 each or £11 per dozen,

specify 5, 10 or 15 amp—sémply fit in place of switch.

19 PIECE SOCKET SETS

Double Leaf Contact

MAINS MOTOR

Precision made—as used In record
decks and tape recorders—ideal also
for extractor fans, biower, heater, etc,
New and perfect. 8nlp at 50p. Postage
“ri 15p for first one then Jp for each
one ordered. 12 and over post free,

NEED A SPECIAL SWITCH?

8» each.

Very slight preseure closes both
60p doz.
o i

neapevse
A28, o L
'.".rhl.:,_ u-‘l_. .OU Plastic push

Complete with wall or bench rack. Most useful sizes from
1 in. to 158/16 in. 80p plus 23p post and insurance.

# 3 STAGE PERMEABILITY TUNER

extra if

i This Tuner is a precision instrument made for the famous Radiomobile Car
Radlo, It 18 a medium wave tuner (but set of long wave coils available as an.
th a 1620 Kc/a-525 Ke/s and Intended

w operate with an L.F. value of 470 Kec/s. Extremely compact (size only 23 x
% § in. thick) with reduction gear for fine tuning,

o s 85p, with circuit of front
T i rend suitable for car radio or as a general purpose tuner for use with Amplifier,

Bp each, 45p doz.

e!mnmm,-.

MINIATURE WAFER

SWITCH

2 pole, 2 way—4 pole, 2 way—3 pole, 3 way—

4 pole, 3 way—2 pole, 4 way—3 pole, 4 way—

2 pole, 6 way 1 pole, 12 way. &Il at 18p
each, £1-80 dozen, your assortment.

range. 75p each. .
Panostat. This device ls fitted to many electric cookers, it's a
thermostat with flat probe and with it the temperature of a
pan or liquid bath, vat etc. can be kept at below boillng
point or made to boil vigoroualy. The setting is by normal
pointer knob on the spindle. (Polnter knob not supplied.)
Price 75p each.
Remington Mini-Computers., At the time of going to pre
we haven't very much information about these, but they
do look very impressive. wm: keyboard and numeration
18, these are d on teak finish desks and
weigh just over 2 cwts. Bize approx. 4 ft. x 2 ft. 8 in. x
2 ft. 6 in. high. We understand these cost several

pounds each to make. We have only three. Price £175 each.
Obviously. we aell these without guarantee as we have no
means of testing them, but they look virtually unused.

16 r.p.m, Motors, Small mains operated motor made by
8miths, with gear box attached. Final drive shaft 1/16th ln
Good quantity of these avallabie. 50p each or 12 for £5.
Micro-Sonic Radios for Repair. Guaranteed to contain all
parts and to be in repairable condition. 4 for £3-50. Post

paid.

10 umm Timer Switch. Made by the famous Smiths
company. This has a control shaft which rotates through
approximately 120 deg. Turn the shatt and the circuit
switch closes and will remain closed for up to 10 minutes
depending on arc through which the switch has been turned.
Time and Temperature Controller. This is a maina driven
normal 12 hour clock with 20 amp switch which may be set
to operate on and off anywhere around the 12 hour dial
Also incor is an oven th and ther

switch. The thermostatic switch may be eset anywhere
between 50°C and 90°C. Price £5 each plus 35p postage n.nd

COMPUTER TAPES

2,400 ft. of the best magnetic tape money can buy. Made by E.M.I,, 1 In,
wide, aimost unbreakable and an a 10§ in. metal computerspool. Users have
claimed successful results with video as well as sound recordings. £1
plug 33p post. Cassette to hold spool 50p extra.

MICRO SWITCH

£1-05 doz.

5 amp. changeover contacts, 9p each, §Qp doz. 15 amp. on/off 10p each or

WATB;LRgOF HEATING
INSTRUMENT SWITCHES .
T Miniature # in. dla. wafers—silver plated 5 amp std. { in. spindle. gmﬁﬁiﬁggnzgv{" gg‘: ;fo‘::,h(?:f
0. of
Poles 2way 3way 4way 0 way 6 way 8 way 9 way 10 way 12 way
1 pole 60p @0p 60p 60p 80p $3p 33p 83p 33p MAINS TRANSISTOR POWER PACK
2 poles 60p 60p 60p 80p $3p 33p  55p 58p Deslgned to operate transistor sets and amplifiers. Adjuste
3 poles 60p @0p 80p 60p 21 56p  56p 76p 76p able output Gv., 9v., 12 volte for up to 500mA (class B
4 poles 60p aop 80p £1 21 56p 56p 95p 96p working). Takes the place of any of the following batteries:
5 poles 60p @p 81 81 2140 7p Ty £l Ts a1l PP1, PP3, PP4, PP6, PP7, PP9, and others. Kit comprises:
6 poles 80p 21 2 21 2140 76p 76p 2135 £1-35 malns thing and load resistor,
7 poles 60p £1 £1  21-40 2180 9bp 9bp condensers and instructlona. Real enip at only 83p,
8 poles 21 21 21 21-40 21-8¢ 9bp 95p plus 18p postage.
9 poles 21 £1 2140 2140 2220 2115 £1-15
10 poles 21 £1  21-40 £1-80 2220 2115 2115
11 poles 2 £140 £1-40 £1.80 £2:60 2135 2185 A New Service to Belde}'.l. A bulletin bringing news of new
12 poles 21 £1-40 £21-40 £1-80 2260 £1-35 £1-35 llnes, speclal snips and “too few to advertise™ lines will be
posted to subscribers during first week of each month,

The bulletin will be called ‘““Advance Advert News” and
the Bubscription ia 80p per year. Bubacribers will also
recelve our completed 1971 catalogue when this is published.

QUICK CUPPA

‘Mini immersion heater, 260w., 200/240v. Boils
full cup in about 2 mins. Use any socket or
lamp holder, Have at bedaside, for tea, baby's
food, etc., £1-23, post & ins, 14p. 12v. car
battery model also available at 98p.

Where postage is not stated then

orders over £5 are post free, Below

£5 add 20p. S.A.E. with enquiries
please.

tnsurance, Oven censor unit on fiec lead available as
ftem price £8.

ELECTRONICS (CROYDON) LTD

Post & Trade orders to Dept. WW, J. Bull (Electrical) Ltd., 7 Park Street, Croydon CRO 1YD
Callers to 102/3 Tamworth Road, Croydon
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Opportunities
Unlimited

in RADIO, TELEVISION,
ELECTRONICS

C & G Telecommunication Techns’ Certificate
C & G Electronic Servicing Certificate
R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination
General Certificate of Education, etc.

Which one would qualify you
for higher pay?

International Correspondence Schools provide specialized training
courses for all these certificates, and with the help of the
Schools’ experienced tutors you can be sure of early success. You
will have the advantage of building on your practical experience
and ensuring that you have the technical knowledge so essential
for success in electronics.

And the result? You’ll soon be qualified in your field of electronics,
and in a position to choose your opportunity.

Find out how ICS can help you. Send for our free prospectus
right away.

ALL EXAMINATION STUDENTS ARE
COACHED UNTIL SUCCESSFUL

NOW—COLOUR TV SERVICING COURSES
As the demand for colour TV increases, so does today’s demand
for trained servicing engineers. You can learn the techniques of
. servicing colour and monochrome TV sets through new home study
courses specially prepared for the practical TV engineer.

SELF-BUILD RADIO COURSES
We’ll teach you both the theory and practice of valve and transistor
circuits, as well as how to service them, while you build your own
5 'valve receiver, transistor portable and high grade test instru-
ments. You build equipment of real practical use!

u POST TODAY FOR FULL DETAILS OF ICS COURSES IN =
= RAOIO, TV AND ELECTRONICS ]
u International Correspondence Schools, Dept. 221, Intertext House, a
[ | Stewarts Road, London, SW8 =
= Please send me free and without any obligation the ICS Prospectus g
a

: (State subject or Exam) ........ooiiiiniiiii u
u L]
............................................................ ™

a .
" NAME ..o oeen et asiir sttt ssnenssennn Age...... ]
= (BLOCK CAPITALS PLEASE) ™
n AQATESS .+ . et veeeereteennee e neae e a e u
] u
™ L]
] ]
™1 [ ]
™ L]

INTERNATIONAL CORRESPONDENCE SCHOOLS
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QUALITY PARTS

FOR THE DISCERNING BUILDER

BAILEY PRE-AMPLIFIER still offers lowest distortion
level and best overload capability. Edge Connector Mounted
Printed Circuit in Fibreglass or Paxolin material to choice.
Highest quality parts including gain graded transistors,
BAILEY 30w POWER AMPLIFIER. Edge Connector
Mounted Printed Circuit in Fibreglass or Paxolin material,
size 4}” X 2}”. This unit and the above Pre-amplifier can
both be used in our new Metalwork Assembly.

BAILEY 30w POWER SUPPLY. We have now designed
a Printed Circuit Board for the power supply, again intended
to be used with our Metalwork, which also has edge con-
nector mounting. Available in Fibreglass material only.
BAILEY 20w AMPLIFIER. Special driver transformer and
bifilar wound mains transformer. Printed circuits and al
parts available for this design.

LINSLEY HOOD CLASS A. Full sets of parts now
available to the new specification given in the December,
1970, Wireless World.

FULL KITS OF PARTS including Edge Connector Mount-
ing Printed Circuit now available for Linsley Hood AB
Design. This unit is fully compatible with our Metalwork
Assembly. -

SUGDEN CLASS A AMPLIFIER. A Hi-Fi News design.
All parts are in stock except the Metalwork.
WADDINGTON STEREO DECODER. Printed circuits
now available in fibreglass and paxolin material.

J. R. STUART TAPE CIRCUITS. We will be designing
Printed Circuit Boards and supplying parts for this interest-
ing design.

Full details are given in our Free lists. Please send foolscap

" HART ELECTRONICS
321 Great Western Street, Manchester M14 4AR

Personal callers are always welcome at our retail shop, but
please note we are closed on Saturdays.

WW-—098 FOR FURTHER DETAILS

XENON STROBOSCOPE

A Stroboscope designed primarily for laboratory, industrial and educational
applications where the elaboration and expense of more complex equipmentmay
not be required. Features include simplicity of operation, robust construction,
exceptionally low price and builtin reliability.

The instrument is of modern appearance, small, light in weight, convenient to
use and portable. A wide range of flashing ratesis covered by the large accurately
calibrated dial, allowing operation at low frequencies for strobo photographic
experiments and at high speeds for observation of rapidly rotating or reciprocating
phenomena.

The external triggering facility permits single shot operation by an external
closing contact and also provides a synchronising input for high and low speed
repetitive phenomena which might otherwise be difficult to maintain in exact
phase.

Light source. High intensity Xenon tube mounted in a para-
bolic reflector.
Flashing rate. 1-250flashes/second in 3 ranges.
Frequency accuracy. Typically + 2% of eachfull scale.
Triggering. {a) by internal oscillator
(b} by external closing contacts.

Price: £38.50

Edwards Scientific International Ltd.
Knowle Road, Mirfield, Yorkshire. Tel: 092484 4242

WW-—099 FOR FURTHER DETAILS
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Operation on 200-25¢ v. A.C.
mains, Output rating LH.F.M.

AUDIOTRINE A55 HIGH QUALITY STEREO SYSTEM

Luxurious Teak Veneer Finished Cabinets, Trans-
parent plastlc (tinted) cover included for main unit.

£4.50

5+ 5 WATTGUTPUT PAIR OF
finished facia plat d
Garrard 5200 g control Erober ™ LOUDSPEAKER
Changer with low UNITS
mass pick-up arm inporparating Ligh | fux
and stereo Bize approx. 13 x 7} x 8% ina,
. Gartridge. PRICE COMPLETE
Controls : TREBLE, ONLY
BASS, VOLUME, Carr. £1:25
STEREO, BALANGE. Terms: Deposit £5.50
and 9 monthly payments

(Total £46).

A REALLY SURPRISING STANDARD OF OUALITY IS OBTAINED FROM THIS COMPACT LOW PRICED SYSTEM

i »
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FANE 807 HIGH FIDELITY
LOUDSPEAKER .., "

8in. 10 watt
Unit for excellent sound quality in suitable
enc]osure Roll P.V.C. cone surround and
long throw voice coil to achieve very low
fundamental resonance at 30 c.p.s. Tweeter
cone is fitted to extend high note response.
Frequency range 25 Hz to 15 KHz,
Impedance 30 or 8-15 . Cast Chasale. £3 5

REMAREKABLE VALUE AT ONLY X o

AUDIOTRINE HIGH FIDELITY

- LOUDSPEAKERS Heavy con-
struction. Latest high eficiency cerami
magnets. Treated Cone surround or
indicates Roll Rubber surround. “D"
indicates Tweeter Cone providing
extendesl frecuency range up to 15,000
.c;8. Exospiiiual performance at low
enat. . Impedancs 3 or 8-15'E ohms.

WHEN! ONOERINGY "IMPEDARCE
HFS0ID 8 HW £2-71 HP 18D 12" 15W £4-49
EF 102D 10" 10W $3-40 HF - 16W 8525

128 12" 16W
HF 120 12" 16W_£3-99 HF 126D 12" 15W £5-75

FANE ULTRA HIGH POWER
LOUDSPEAKERS 275" Sttt

£ years’ guarantee. High {lux ceramic magueta.
Heavy cast chassis,. ALL CARRIAGE FEEE |

‘POP’ 100 ‘POP’ 60

18in. 100 watt | I15in. 60 watt
14,000 gauss | 14,000 gauss
8/15 ohms 8/15 ohms

£22-05 £12-90

Dep.: £6 and 9 [Dep.. £3-30
monthly pay« |and 9 monthly Ts
wenta  £2°10 | payments £1-30 :
(Total £24'90). |(Total £15). {Total £12-35).
FOR BASS GUITAR OR
ELECTRONIC ORGAN, ETC.

)

FANE LOUDSPEAKERS
Dual cone 150 (for uses other
than Bass Guitar or Electronic
Carr. free.

X
‘POP’ 50
12in. 50 watt
13,000 gauss
15 ohms
£10-50

Dep.: £2 and
9 monthly pay-

L A
PURPOSES.

POP’25/2
12in. 25watt

gitp ek ot Breey, P £ 67 5

RS.C. TAE € Watt High Fidelity Solid

oy State Amplifier
200—260v. AC., mnlnl operated
30-

AUDIOTRINE HI-FI SPEAKER SYSTEMS
N\ Consisting of matched 12in. 11,000 iine 15 watt
- 156 ohm high nuality speaker, cross-over unit and
tweeter. S8mooth response and extended fre-
quency range ensure surprisingly realistic repro-

duction. Carr. 30p.
Or BENIOR 15 WATT mo. EF126 £.5.75
glﬁ 000 Jine 8peaker £8-75. Carr. 35p.

HI-FILOUDSPEAKER ENCLOSURES
Teak or Afrormosia veneer finish. Modern design.
Acoustically lined. All sizes approx. (arr. 26p extra.
JE8 Size 16>11x8in. Pressurised.

w Gives pleasing results with any 8in. .
Hi-F1 speaker. £4 75
* 8E8 For optimum performance with £5'75
any 8in. HI-Fi 'speaker. 222 15 x 9in. Ported
SE10 For outstanding results with Hi-Fi 10in. £5,99
speaker. 24 X 156 X 10in. Ported
SE12 For high performance with 12in. Hi-Fi speaker £6.99

and Tweeter, Size 25 X 16 X 13}in. Pressurized.

TAI2 MKIII 6 5+ 6°:SWATT STEREO AMPLIFIER

FULLY TRANSISTORISED

OUTPUT OF 6.5 WATTS PER CHANNEL
Designed for optimum performance with
any crystal or ceramic Gram P.TJ, cartridge,
Radio tuner, Tape recorder,
% 3 separate switched input sockets on each
channel % Separate Bass and Treble controls
% B8lide 8witch for mono use
% For 200250 v.
+ Frequency Response 20-
Harmonic Distortion 0.3%, at 1000c.p.s. Hum and noise

Output 3-15 ohms
A.C. mains
20,000c.p.8. —2dB

, SOLID STATE CONSTRUCTION HIGH FIDELITY

‘ Mike ' ete.

% Speaker

—70dB + Bensitivities (1) 50 mV (2) 400 mV (3) 100 mV + Handsome finish

Facia Plate and Knobs. Output rating LH.F.M, Compiete kit of parts
with full wiring diagrams and Instructions. Carr. 40p

FACTORY BUILT WITH

pymts. £2-05 (Total £21-45). Or in Tenk veneer housin,

£15-50

12 MTH GNTEE. £19- 50 or dep £3 and 9 mnthly
. £23. Or Dep. £3 and

9 mthly. pymts £2-55 (Total £25 95)

SELENIUM RECTIFIERS

FW Bndged 6/12v. D.C. Output Input Max. 18v.
A.C. 1a., 25p; 2a., 35p; 3a., 50p; 4a., 85p; 8a., 80P

R.5.C. G66 6+6 VA

Individual Ganged controla: Bass, Treble, Volume and Bal-
ance, Printed circuit construction employing 10 Transistors
plus Diodes. Output rating I.H.F.M. Buitable for Crystal
Pick-ups ete., and for Xker cutput i d of 3to
15 ohms. For standard 200250 v A.C. mains operation,
Attractive silver finished metal facia plate and matching
control knobs. Complete KIT of PARTS INCLUDING
FULLY WIRED PRINTED CIRCUIT and com- £9- .99
prehensive wiring diagram and instructions.

g
Or FACTORY BUILT in Teak veneered cabinet as illustrated £12.50. Carr. 40p. Or Deposit
£

20 000 c p 8. —2dB Har-
monic Distortion 0.3% at
1,000 c.p.s. Separate Bass and
Treble ‘lift' and ‘cut’ controls. 3 input sockets for
Mike, Gram, Radio or Tape. Input selector switch.
Output for 3-15 ohm spezkers. Max. sensitivity 5mV.
Output rating L.H.F.M. In fully enclosed enamelled case,
approX. 9} x 2} x 5iin. Attractive brushed ailver finish
facia plate 10} x 3}in. and matching knobs, £7 50

Complete kit of parts with full wiring

diagrams and instructions.

OR FACTORY BUILT with 12 months' gtee £9 45
R.S.C.BATTERY/MAINS CONVERSION UNITS

Type BM1. An all-dry battery elimin-
ator. Bize 5} x4} x 2in. approx. Com- =i
pletely replaces batteries supplying % 2
1.5 v. and 90 v. where A.C. mains 200/ s
250 v. 50 ¢fs. is available.

COMPLETE KIT WITH DIAGRAM
£3 or READY FOR USE &350,

HIGH QUALITY

LOUDSPEAKERS

In teak or airormosn

ras

Covered in Rexine and
Vynair, ideal for vocae
lists and Public Add-
r2as. 15 ohm matching.
TYPE C488, 30 watts.
Fitted four 8in. high
gux 8w. speakera. Or
o>, 83 £17-75
mthly pmtas £ (Total
£21). Carr. 50p.
TYPE C4128, 50 watts.

Fitted four 12in. 11 000 lines
15 watt Bpeakers.

Gauss 10,000

lines, Carr. 40p ‘5 25
L12 12in, 20 Watt Model
Gausa 11,000 lines. Sizs
18 x 18 x 10 in. approx

15Q. Carr. 45p. £9-50]0r dep. £4 and 9 0
Or dep ;2 aml:l) 9 uglthﬂ- mthly. pymts. of £27 50
pymts £], (Total £11)1£3 (Total £31). Carr. 75p

HIGH GRADE COMPONENTS.
SPECIFICATIONS COMPAEABLE WITH

UNIT§ COSTING CONSIDERABLY MORE
Employing Twin Printed Circuits.
200/250v. A.C. mains operation.
TRANSISTORS: 9 high-quality types per channel.
OUTPUT (Per channel): 10 Watts R.M.8, continu-
ousinto 156 3 156 Watts R.M.8. continuousinto 3Q.
INPUT SENSITIVITIES: Mag. P.U. 4 m.v.
Ceramic P.U. 35 m.v. Tape Amp. 400 m.v. Aux.
100 m.v. Mic. 5 m.v, Tape Head 2.5 m.v.
FREQUENCY RESPONSE: +2dB. 10-20,000¢.p.8.
TREBLE CONTROL: +17 dBto —14dBat10 Kc/s.
BASS CONTROL: +17 dB to —15 dB at 50 cfs.
HUM LEVEL: —80 dB.
HARMONIC DISTORTION: 0.1% at 10 Watts
1,000 c.p.s.
CROS8 TALK: 52 dB at 1,000 c.p.s.

CONTROLS: 5-position Input Selector, Bass, Treble, Vol.,
Mono 8w., Tape Monitor 8w., Mains 8w.

80CKETS: (1) P.U. (2) Tape Amp. (3) Radio. (4) Mic. or Tape
Head. (Operation of Input Belector assures appropriate equalisation.)
C 18: Strong Steel construction. Approx. 12 x 3 x 8in.

FACIA PLATE: Attractive design in rigid “Perspex” with silver back-
ground. Spun silver matching control knobs as available.

INPUT

PACKAGE OFFER,SAVE APPROX. £4, Above G66 assembled £2
in cabinet plus pair DORCHESTER LOUDSPEAKER UNITS.
Or Deposit £6-25and Y monthly paymends £2 85 (Total 230 90).

R.S.C. Al0 30 WATT ULTRA LINEAR
HI FI AMPLIFIER Highly sensitive. Push-Pull high

output, with Pre-amp./Tone Con-
trol Stages, Hum level —70dB. Frequency response 3dB
30-20,000 c/s. All high grade components. Valves EF86, EF86,
ECC83, 807 .807, GZ34. Separate Bass and Trehle Controls.
Sensitivity 36 millivolts. Buitable for High Impedance mle. or
pick-ups. Designed for Clubg, S8chools, Theatres, Dance Halls or
Outdoor Functions, etc. For ase with Electronic Organ, Guitar,

8tring Basg, etc. Gram, Radio or Tape. Reserve L.T. and H.T. tor Radio Tnner. Two inputs with
associated volume concmls 80 that two separate inputs such as Gram and *‘Mike™ can be mixed.

wiring diagrams, instructions.
Twin-handled [permrated cover £1-75. Or factory built with EL34 output valvesand
12 months’ guarantee for £19-75. Tech. figs. apply to factory built units. Carr. 65p.
TERMS: Deposit £4-00 and 9 monthly payments of £2-10(Total £22-90). 8end 8. A.E. for leafiet.

200-250 v., A.C. For 3 & 15Q speakers. Complete Kit parts, wi

£15-75

GH QUALITY STEREQ AMPLIFIER A W oA T e

R.S.C. MIAINS TRANSFORMERS

FULLY GUARANTEED. Interleaved and
Impregnated. Primaries 200-250v. 50c/s. Screened
MIDGET CLAMPED TYPE 2§ x 2§ x 2¢in.

250v., G0mA, 6.3v. n 90p
250-0-250v., 60mA, 2a, 95p
FULLY SH.B.OUDED UPRIGKT MOUNTING
250-0-250v. 60maA., 6.3v. 2a., 0-5-6.3v. 2a.. 25
2 and 9 monthly § 250.0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 33, 5199

7-50 payments of 300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a.. £1-99

£1.45 300-0-300v, 130mA, 6.3v. da., c.t., 6.3v. la.

Carr.£1] (Total£15.05). For Mullard 510 Amplifier. ........... 40
350-0-350v. 100mA., 6.3v. 4a., 0-5-6.3v. 3a. £1-99
350-0-350v. 150mA. 6.3v. da., 0-5-6.3v. 3a. £2-40
425-0-425v. 200maA, 6.3v. 4a. c.t., 6v. 3a... £4-49
425+0-425v.200mA, 6.3v. 4a.,6.3v. 3a,5v. 32  £4-69
450-0-450v. 250mA. 6.3v. da., c.t., 6v. 8a... £4'99

TQOP SHROUDED DROP-THROUGH TYPE

250-0-250v. 70mA, 6.3v. 2a., 0-5-6.3v. 2a... £1-20
250-0-250v. 100mA, 6.3v. 3.5a .
250-0-250v. 100mA, 6.3v. 2a., 6 -
350-0-350v. 80mA, 6.3v. 2a., q
250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. Ja. S1-99
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. £1-99
300-0-300v. 130mA, G.3v. 4a., 0-5-6.3v. la.
Suitable for Mullard 510 Amplifler. ., .. . £22-35
3850-0-350v. 100mA., 6.3v. 4a., 0-5-6.3v. 3a. £1-99
350-0-350v, 150mA., 6.3v. da., 0-5-6.3v, 3a. £3-3

FILAMENT or TRANSISTOR POWER PACK Tyvel

and reliable components.

OR SUPPLIED COMPLETE with matched twin 1
unit as illnstrated for £6Q. £1-50. Terms:
and 9 mouthly payments £5- 75 (Total £67-75).

RSC BASS-REGENT 50 WATT AMPLIFIER

A powerfnl high quality, all purpose unit. For lead, rhythm, bass guitar,
vocalists, gram., radio, tape. Peak output rating. Employing current valves
FOUR JACK INPUT8 and TWO VOLUME
CONTROLS for simultaneous use of up to 4 pick-ups or
‘mikes’. BEPARATE BASS AND TREBLE CONTROLS,

oudspuker

Dep. £16 Carr. 90p

£30-50

6.3v. 1.5a. 45p; 6.3v. 2a. 49p; 6.3v. 3a. 69p; 6.3v.
6a, £1-15;12v. 1a. 50p; 12v. 3a. or24v.1.5a. £1-20;
0-9-18v. 1}a. 99p; 0-12-25-42v. 2a. £1-60.

CHARGER TRANSFORMERS 0-9-15v. lia.

95p;
2ha. 5({9»‘ 3a. £1-10; 5a. £1-30; 6a. £1.49;
AUTO t8tep TUP/Step DOWN) Transformers

0-110/120v. 200-230-250v. 50-80 watts. . 99p
150 watts, £1-70; 250 watts £2-49: 500 watts

£5-25.
OUTPUT TRANSFORMERS

THE‘YORK'HIGH FIDELITY3'SPEAKERSYSTEM -
ﬁ@

Model'ate size (Appmx 25 x 14 x 10 in.). Range 30-20,000 c.p.s.
15 ohms. ble with units costing
oonlldenhly more, Conalsts o: (1) 12in. 15 watt Bass unit with

cast ghassis. Roll rubber cone surround for ultra low resonance, and celamic magnet,
(2) 3-way quarter section series cross-overayster. (3) 8 X 5In. high flux middle range

speaker. (4) High efficlency tweeter. (5) Appropriate quantity as

material. (6) Teak veneered eabinet. (7) Circuit and full instructions.

HEAR IT AT ANY BRANCH "

REMARKABLE YALUE

£22 carr. 630

Coniplete kit L

coustic damping

supplied.

Bal., 8tereof

EMINENTLY SUITABLE FOR USE WITH ANY MAKE
OF PICK-UP OR MIC. (Ceramic or Magnetic, Moving
Coil, Ribbon or Crystal) CURRENTLY AVAILABLE.
SUPERBSOUND OUTPUT QUALITY CAN BEOBTAINED
BY USE WITH FIRST-RATE ANCILLARY EQUIPMENT.
COMPLETE KIT OF PARTS, point to point
wiring diagrams & detailed

Carr. 76p
UNIT FACTORY BUILT £30.50

Or deposit £4 and ¢ mnthly payments £3-35

(Total £34-15).

Or in Teak or Afrormosia veneer
housing as illustrated. Carr. 75p.
Terms: Deposit £4 and 9 monthly payments
£3-75. (Total £37-75). Bend 8.A.E. for leaflet.

instructions

Standard Pentode 5,000} to 7,000 to 30 45p
Push-Pull 8 watts EL84to 30 or 150 . 75p
Push-Pull 10 watts 6V6 ECLS6 to 3, 5, 8

@12 (T} cooaoonuoaanaponoonogooanono 1-25
Push-Pull EL84 to 3 or 15 10-12 watts.. £1-20
Push-Pull Ultra Linear for Mullard 510, ecc £1-99
Push-Pull 15-18 watts, sectionally wound

BL6 KT66, etc., fordorisQ.......... £1-80
Push-Pull 20 watt high quality sectionally
wound EL34, 616, KT66, etc. to 3or150  £2-99

SMOOTHING CHOKES

150mA, 7-10H. 2500 65p;
100mA. 10H. 2000 55p;
80mA. 10H, 3500 45p; 60mA.
10H. 4000 25p.

R.S.C. PLINTHS
Superior Solid Natural Wood
Construction  for Record

~ Playing unite.

=, Cut for
Garrard
1025
2025,
3000,
AT60.
8P25 ete.

£3:15
£6-30

RECORD PLAYING
UNITS

M,

£23-25

Available with Trans-
parent plaatic cover.

£33-75

BIRMINGHAM 30/3! Gt. Western Arcade.

EDINBURGH !33 Leith St. (Half-day Wed.).

BRADFORD !0 North Parade (Half-day Wed.), Tel. 25349
BLACKPOOL (Agent) O & C Electronics 227 Church St.

Tel.: 021-236 1279. Hall-day Wed.

DERBY 26 Osmaston Rd. The Spot (Haif-day Weali 2). 361
Tel. 4136

DARLINGTON !8 Priestgate (Half-day Wed.). Tel. 68043

Trade supplied. S.A.E. with
Tel. 556 5766 enquiries. Export enquiries
welcomed.

GLASGOW326 Argyle St. (Half-day Tues.). Tel.ClTy 4158
HULL 91 Paragon Street (Half-day Thurs.). Tel. 20505

RSC

MAIL ORDERS to:

106 Henconner Lane, Leeds 13
Terms C.W.O. or C.0.D
Postage 25p extra under £2
30p extra over £2, or as stated.

Branches open ALLDAY Sats

BE SENT TO SHOPS.

LEICESTER 32 High Street (Half-day Thurs.). Tel. 56420

5-7 County (Mecca) Arcade, Briggate
LEEDS (Half-day Wed.) Tel. 28252

LIVERPOOL 73 Dale St. (Half-day Wed )
LONDON 238 Edgware Road, W.2 (Half-dTay Thurs.).

MANCHESTER 60A Oldham Street (Half-day Wed.)

M|DDLESBROUGH 106 Newport Rd. (Half-day

UPON 4] Biackett Street (opp. Fenwicks
NEWCASTLE TYNE Store) (Half-day Wed.). Tel. 21469

MAIL ORDERS MUST NOT 13 Exchange Street (Castle Market Blds.)
SHEFFlELD {Half-day Thurs.). Tel. 20716

MONEY BAVING UNITS
Ready to plug into Amplifier,
RP23C Gonsistlng ot Garrard

P25 Mk. III ftted
Goldring CSBO high compilance
ceramic Stereo/Mono cartridge

. CENtral3573 | with diamond stylus. Mounted on

plmthA lgl'?insparent plastie
e
PAD 1629 | ercl::r:lsgp {26.09
Tel. CENtral 2778 RP6C CGarrard5200 Auto Unit

fitted Btereo Cartridge.
Plinth and Cover aa £|5
RP2C. Carr. 50p
OTHER TYPES with Magnetic
P.U, Cariridges and ‘Lift off
or ‘Roll over’ transparent covers
at lowest prices.

Wed.). Tel. 47096
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WEYRAD

COILS AND I.F. TRANSFORMERS IN

LARGE-SCALE

PRODUCTION

FOR RECEIVER MANUFACTURERS

10 mm.xX 10 mm.x14 mm. Ferrite cores 3 mm. 472 kc/s operation.

12 mm.x 12 mm.Xx20 mm. Ferrite cores 4 mm. 472 kc/s operation.

P.11 SERIES

Single-tuned I.F.s and Oscillator Coils.
P.55 SERIES

Single-tuned I.F.s and Oscillator Coils.
T.41 SERIES 25 mm.X12 mm.x20 mm.

Ferrite cores 4 mm. 472 kc/s operation.

Double-tuned 1st and 2nd I.F.s and Single-tuned 3rd I.F. complete with

diode and by-pass capacitor.

These ranges are available to manufacturers in versions suitable for most of the popular
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors
to be used provided that bulk quantities are required.

OUR WINDING CAPACITY NOW EXCEEDS
50,000 ITEMS PER WEEK

On the most up-to-date and efficient machines backed by a skilled assembly labour force

for all types of coils and assemblies.

WEYRAD (ELECTRONICS) LIMITED, . SCHOOL ST., WEYMOUTH, DORSET

MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq.
85 Kc/s-25Mc/s in 8 ranges. Incremental: 4+ 1% at 1Mc/s. Output:
continuously variable 1 microvolt to 1 volt. Output Impedance:
1 microvolt to 100 millivolts, 10 ohms 100mV -1 volt - 52.5 ohms.
Internal Modulation: 400c/s sinewave 75% depth. External Modu-
lation: Direct or via internal amplifier. A.C. mains 200/250V,
40-100c/s. Consumption approx. 40 watts., Measurements 29 X
124 X 10 in. New condition. £45 each, Second hand condition
£27-50 each, Carr. £1-50. '

FREQUENCY METER BC-221: 125-20,000 Kc/s, complete with
original calibration charts. Checked out, working order £18-50
<4 £1 carr.; OR BC-221 (as received from Ministry), good condition,
less charts, £8-50 - £1 carr,

FREQUENCY METER LM-13: 125-20,000 Kc/s, £15-00, Carr. £1

FOR EXPORT ONLY
BRITISH & AMERICAN
COMMUNICATION EQUIPMENT

{| VRC.19% Trans-ceiver, 150-170Mc/s, 2 Channel, 20 Watts, Qutput 12/24V d.c,
i | operation. General Electric Transmitter, 410-419Mc/s, thin line

scatter
system, with antennae. W.S. Type 88, Crystal controlled, 40-48 Mc/s. W.S.
HF-156, Mk. II, Crystal controlled, 2.5-7.5 Mc/s. W.S. Type 62, tunable, 1.5-12
Mc/s. C.44, Mk. II, Radio Telephone, Single Channel, 70-85 M%:: 50 watts,
output, 230V, a.c. input. G.E.C. Progress Line Tx Type D036, 144-174 Mc/s,
50 watt, narrow band width. A.C, input 115V. BC-640 Tx, 100-156 Mc/s, 50
watt output, 110V or 230V input. STC Tx/Rx Type 9X, TR1985; RT1986;
TR1987 and TR1998, 100-156 Mc/s. TRC-1 Tx/Rx, Types T.14 and R.19,
FM 60-90 Mc/s. With associated equipment available, Redifon GR410 A
SSB, 1.5-20 Mc/s. Sun-Air Tx/Rx Type T-10-R. Collins Tx/Rx/ 18S4A.
Collins Tx/Rx Type ARC-27, 200-400 Mc/s, 28V d.c. With associated equipment
available. ARC-5; ARC-3; and ARC-2 xin. BC-375; 433G; 348; 718; 458;
455 Tx/Rx. Directional Finding Equipment CRD.6 and FRD.2 complete
Sets available and spares. Complete system with full set of Manuals,

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, £2:50 Carr. OR 4 ft. high X 23 in. wide x 19 in. deep,
with rear door. £8:50 each, £2 Carr.

RECEIVER BC-348: Operates from 24V d.c. Freq. Range 200-
500 Kc/s, 1-5-18Mc/s. Secondhand £20 each, £1 Carr.

APR-9 SEARCH RECEIVER: Complete with two Tuning Units
TN128, 1000-2600Mc/s, and TN129 2300-4450Mc/s. £250-00 each.

APR-5 UHF RECEIVER: 1000-6000Mc/s, 115V a.c. Circuit.
Oscillator, 6 IF Stages, Detector, Video Amplifier and Audio
Amplifier. £120-00 each, Carr. £2.

RCA COMMUNICATION RECEIVER ARS88: A.C. mains
input. 110V, or 250V. Freq. in 6 bands, 535 Kc/s-32 Mc/s. Output
impedance 2-5-600(). Complete with crystal filter, noise limiter,
B.F.O., H.F. tone control, R.F. & A.F. variable controls. Good
second hand condition (guaranteed working) £45 to £65 each.
Carr. £2-00.

If wishing to call at Stores, please telephone
for appointment.

W. MILLS * ™. s "™

-
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SOLARTRON PULSE GENERATOR GP1101.2: Period—2 microsecs to
100 msec; Pulse Duration—1 microsec to 100 msec; Delay time—1 microsec
to 10 msec, All continuously variable in 5 ranges with fine control. Accuracy
+109%,. Pulse Amplitude—0.5V-100V, Accuracy +10% continuously variable
in 4 ranges with fine control. Double Pulses; Pre-Pulse; Triggering; Square
Wave O/put; Squaring Amplifier. Input—100-250V, 50-60 c/s. New condition
with Manual. Price: each + £1-25 carr.

USM-24C OSCILLOSCOPE: 3 in. oscilloscope with 2c/s to 10Mc/s
vertical response, and 8c/s to 800Kc/s horizontal response. Sensitivity 50 mv.
rms/inch. Triggered sweep, bullt-in trigger pulses and markers. Mains input
ufﬁ” 50c/s. mplete with all leads, probes and circuit diagram. £42-50
each, carr. £2.

08-46/U OSCILLOSCOPE: A general purpose oscilloscope suitable for
measuring signals from 0-1000V d.c. to over 50,000 c.p.s. (Further details
on request, S.A.E.) £35 each, carr. £1:50.

SIGNAL GENERATOR TS-510A/U: (Hewlett Packard). A general-
purpose signal generator designed to furnish signals with a very low spurious
energy content, suitable for alignment of narrow-band amplitude modulated
receivers. It may be amplitude modulated by internally generated sine waves or
by externally applied sine waves or pulses. Freq. Range—10-420 Mc/s in 5
bands, +0.5% accuracy. Emission—AM, CW, se. O/put Voltage—0.1V-
0.5V, calibrated 42 db accuracy. Modulation—lntemni 400, 1000 c/s (0-
90%). Built-in Crystal calibrator (1, 5 Mc/s). Price: £150 each, complete
Ena transit gsc, manual and all leads; OR £125 each, Sig. Gen. only. Carr.
oth typss £2.

SIGNAL GENERATOR TS-403B/U (or URM-61A): (Hewlett Packard).
A portable, self-contained, general-purpose test equipment designed for use
with radio and radar receivers and for other applications requiring small
amounts of RF power such as measuring standing-wave ratios, antenna and
transmission line characteristics, conversion gain, etc. Both the output freq.
and power are indicated on direct-reading dials. 115V, AC, 50 c/s. Freq.—
1800-4000 Mc/s. CW, FM, Modulated Pulse—40-4000 pulses per sec. Pulse
Width—0.5-10 microsecs. T —Undelayed or delayed from 3-300 micro-
secs from exterr:al or internal pulse. Ofput—1 milliwatt max., 0 to —127 db
variable. O/put impedance—50 (2. Price: £120 each + £2 carr.

SIGNAL GENERATOR TYPE 902: (P.R.D.). A portable, general-purpose,
broadband, microwave signal generator designed for testing and maintenance
of aircraft radio and radar receivers in the SHF band. The RF output level is
regulated by a variable attenuator calibrated in dbm. The frequency dial is
calibrated in Mc/s. Provision is made for external modulation. Power Supply—
115V, 4+109% A.C., 50 c/s. Freq.—3650-7300 Mc/s. Internal Transmission—
CW, Pulse, FM. External Transmission—Square Wave, Pulse. Power O/put—
0.2 milliwatts. O/put Attenuator: —7 to —127 dbm. Load—50 2. Price:
£135 each + £2 carr,

TEST SET TS-147C: Combined signal generator, frequency meter and
power meter for 8500-9600 Mc/s. CW or FM si s of known freq. and power
or measurement of same, Signal Generator: O/put —7 to —85 dbm. Trans-
mission—FM, PM, CW. Sweep Rate—0-6 Mc/s per microsec. Deviation—0-
40 Mc/s per sec. Phase Range—3-50 microsec. Pulse Repetition Rate—to
4000 pulses per sec. RF Trigger for Sawtooth Sweep—5-500 watts peak.
0.2-6 microsec. duration, 0.5 microsec pulse rise time. Video Trigger for
Sawtooth Sweep—Positive polarity, 10-50V peak. 0.5-20 microsec duration at
109 max. amplitude, less 0.5 microsec rise time between 90% and 109%
max. amplitude points. Frequency Meter: Freq. 8470-9360 Mc/s. Accurat?'—
+2.5 Mc/s per sec. absolute, + 1.0 Mc/s-per sec. for freq. increments of less
than 60 Mc/s relative, +1.0 Mc/s per sec. at 9310 Mc/s per sec. calibration
point. Accuracy measured at 25° C and 60 humidity. Power Meter: Input:+ 7
to + 30 dbm. Qutput — 7 to — 85 dbm. Price: £75 each + £1 carr.

SIGNAL GENERATOR TS-418/URM49: Covers 400-1000 Mc/s range.
CWélPéxslse or AM emission. Power Range—0-120 dbm. Price: £105 each
+ 25 carr.

TELEMETRY AUDIO OSCILLATOR TYPE 200T: (Hewlett Packard).
Freq.— 250 c/s-100 Kc/s. 5 over-lagging bands. High stability. O/put 160 mw
or 10V into 600  Price: £65 each + £1-25 carr.

SIGNAL GENERATOR TS-497B/URR: (Boonton). Freq. 2-400 Mc/s in
6 bands. Internal Mod. 400 or 1000 c/s per sec. External Mod. 50 to 10,000 c/s
per sec. External PM. Percent Mod. 0-30 for sine wave. Am or Pulse Carrier.
O/put Voltage 0.1-100,000 microvolts cont. variable. Impedance 50 (.
Price: £85 each + £1:50 carr.

FREQUENCY METER TS-74 (same TS-174): Heterodyne crystal con-
trolled. Freq. 20-280 Mc/s. Accuracy .05 %. Sensitivity 20 mV. Internal Mod.
at 1000 c/s. Power Supply—batteries 6V and 135V. Complete with calibration
book. (Manufactured for M.Q.D. bf' Telemax. ““As new’’ in cartons.} £75 each.
Fully stabilised Power Supply available at extra cost £7-50 each. Carr £1-50,

CT.54 VALVE VOLTMETER: Portable battery operated. In strong metal
case with full operating instructions. 2.4V-480V. A.C. or D.C. in 6 Ranges,
1Q to 10Megfl in 5 Ranges. Indicated on 4in. scale meter. Complete with
probe, excellent condition. £12-50, carr. 75p.

CT.381 FREQUENCY SWEEP SIGNAL GENERATOR: 85Kc/s-30Mc/s
and response curve indicator with 6in. CRT tube and separate power supply.
Fully stabilised. Price and further details on request.

CANADIAN HEADSET ASSEMBLY: Moving coil headphones 100Q with
chamois leather earmuffs. Small hand microphone complete with switch and moving
coil insert. New Condition. £1-75 each, post 25p.

DLR.5? HEADPHONES: 2 X balanced armature earpieces. Low resistance-
£1-25 a pair, 25p post.

ROTARY CONVERTERS: Type 8a, 24 v D.C,, 115 v A.C. @ 1.8 amps,
400 c/s 3 phase, £8:50 each, post 50p. 24 v D.C. input, 175 v D.C. @ 40mA.
output, £1-25 each, post 20p.

CONDENSERS: 40 mfd, 440 v A.C. wkg. £5 each, 5(? p'z)st. 30 mfd 600 v wkg.
d.c., £3:50 each, post 50p. 15 mfd 330 v a.c., wkg., 7 ; each, post 25p. 10 mid
1000 v. 63p each, post 13p. 10 mfd 600 v. 43p each, 25p post. 8 mfd 2500 v. £5
each, carr. 63p. 8 mfd 600 v. 43p each, post 15p, 8 mfd, 1% 300 v. D.C. £1-25,
post 25p, 4 mid. 3000 v. wkg. £3 each, post 37p. 4 mfd 2000 v. £2 each, post 25p.
4 mfd 600 v., 2 for £1. 0-25 mfd, 2Kv, each, post 10p. 0-01 mfd MICA 2-5Kv.
£1 for 5, post 10p. Capacitor 0125 mfd, 27,000 v. wkg. £3-75 each, 50p post.

TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec.
6,000 ohms. Price £1-25, post 25p.

SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2-50 each.
post 30p.

CONTROL PANEL: 230 v. A.C., 24 v. D.C. @ 2 amps, £2:50 each, carr. 75p.

OHMITE VARIABLE RESISTOR: 5 ohms, 5} amps; or 40 ohms at 2-6 amps.
Price (either type) £2 each, 25p post each.

TX DRIVER UNIT: Freq. 100-156 Mc/s. Valves 3 x 3C24’s; complete with
filament transformer 230 v. A.C. Mounted in 19in, panel, £4:50 each, carr. 75p.
POWER SUPPLY UNIT PN-12A: 230V a.c. input 50-60 ¢/s. 513V and 1025V @
420 mA output. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and
10Mfd 600V, Filament Transformer 230V a.c. input. 4 Rectifying Valves e 5Z.3.
2 x5V windingsvg 3 Amps each,and 5V @ 6 Amp and 4V @ 0.25 Amp. Mounted
on steel base 19"Wx11"Hx14"D. (All connections at the rear.) Excellent condition
£8:50 each, carr, £1.

AUTO TRANSFORMER: 230-115V, 50-60c/s, 1000 watts. mounted in a stron
steel case 57 X 6} X 7”. Bitumen impregnated. £8 each, Carr. 63p. 230-115V,
50-60c/s, 500 watts. 7° X 5" X 5”. Mounted in steel ventilated case. £3-50 each,
Carr. 50p.

LT TRANSFORMER: PRI 230V. Output 4 X 63 at 3 amps cach winding,
3} X 4" X 5”. Fully shrouded £1-50 post 50p.

MODULATOR UNIT: 50 watt, part of BC-640, coxgglete with 2 x 811 valves,
microphone and modulator transformers etc. £7-50 each, 75p carr.

CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour
green, medium persistence complete with nu-metal screen, £3:50 each, post 37p.
APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., com=
plete with all valves 28 v. D.C., 3 relays, 11 valves, price £3 each, carr, 50p.

ANTENNA WIRE: 100 ft. long. 75p + 25p post.

APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter,
£1-25, post 25p.

VARIABLE POWER UNIT: Complete with Zenith variac 0-230V., 9 amps.;
2% in. scale meter reading 0-250V. Unit is mounted in 19 in. rack. £15 each,
£1-50p carr,

AIRCRAFT SOLENOID UNIT D.P.S.T.: 24V, 200 Amps, £2 each, 25p post.
RADAR SCANNER ASSEMBLY TYPE 122A: Complete with parabolic
reflector (24 in. diameter), motors, suppressors, ctc. £35 each, £2 carr,
DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each
0-9 ohms. Tolerance + 1% £3 each, 25p post. 90 ohms per step. 10 positions,
total value 900 ohms. 3 Gang. Tolerance + 1%, £3-50 each, post 25p.
MARCONI DEVIATION TEST SET TF-934: 2.5-100Mc/s (can be extended
up to 500Mc/s on Harmonics). Dev. Range 0-75K¢/s in modulation range 50c/s-
15Kc/s. 100/250V. a.c. £45 each, £1-50 carr.

CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range
3000-10,000Kc/s. Mains 230V, 50c/s. Mcasures crystal current under oscillatory
conditions and the equivalent parallel resistance. Crystal freq. can be tested in
conjunction with a freq. meter. £12:50 each, £1 carr.

LEDEX SWITCHING UNIT: 2 ledex switches, 6 Bank and 3 Bank respectively,
6 Pos.; 1 Manual switch, 16 Bank 2 Pos. £4 each, 50p post.

GEARED MOTOR: 24c. D.C., current 150mA, output-1 rpm, £1-50 each,
25p post. ASSEMBLY UNIT with Letcherbar Tuning Mechanism ami
potentiometer, 3 rpm, £2 each 25p post. SYNCHROS: and other special
purpose motors available. List 3p.

DALMOTORS: 24-28V d.c. at 45 Amps, 750 watts (approx. 1hp) 12,000rpm.
£5 each, 50p post.

GEARED MOTOR: 28V d.c. 150 rpm (suitable for opening garage doors).
£4 each, 50p post.

SMALL GEARED MOTOR: 24V d.c., output 200 rpm, Meas’m’ts 1}in.
dia. X 3%in. long. £2 each, 23p post.

FUEL INDICATOR Type¢ 113R: 24V complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in 3in. diumeter case. Price £2
each, 25p post.

COAXIAL TEST EQUIPMENT: COAXWITCH—Mnftrs. Bird Electronic
Corp. Model 72RS; two-circuit reversing switch, 75 ohms, type “N” female
connectors fitted to receive UG-21/U series plugs. New in ctns., £8-50 each,
st 37p. CO-AXIAL SWITCH—Mnftrs. Transco Products Inc., Type
1460-22, 2 pole, 2 throw. (New) £8-50 ecach, post 25p. 1 pole, 4 throw,
Type M1460-4. (New) £6-50 each, post 25p.

PRD Electronic Inc. Equipment: FIXED ATTENUATOR; T 130c¢,
2:0-10-0 KMC/SEC. (New) each, post 25p. FIXED ATTENTUATOR:
Type 11575-1 (New) £8 each, post 25p.

M0V213NG COIL INSERT: Ideal for small speakers or microphones. Box of 3 £1,
post 23p.

HAND MICROPHONE: (recent design) with protective rubber mouthpiece.
£2, post 23p.

MICROLINE IMPEDANCE METER MODEL 201: 5300-8100Mc/s. £75
each, £1 carr.

MICROLINE DIRECTIONAL COUPLER MODEL 209: 5260-8100Mc/s.
24DB. £12-50 each, post 35p.

CALLERS BY TELEPHONE w MILLS 3-B TRULOCK ROAD, LONDON, N17 OPG
APPOINTMENT ONLY . Phone: 01-808 9213
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T.C.C. BLOCK CAPACITORS
Type M.F.D, D.C.W.G, Deg. Cent Price  Corr.
92 i0 750 60 60p 15p
Sub Chassis 8 1200 70 75p 20p
[0 8 1000 60 60p 15p
921M 8 750 60 45p 150
82 8 500 60 37p 10p
CP123K 8 250 71 28p 10p
CPl47H 8 200 71 20p 10p
M 3 750 60 37p 10p
CPiI53GO 4 1500 70 45p 150
CPi53Y 4 1200 70 37p 10p
1M 4 1000 60 37p 10p
92iM 4 750 32p 10p
CPI47T 4 70 25p 70
82iM 4 500 22p 7p
Sub Chassis 4 450 100 22p 7p
62IM 4 350 17p Sp
M 2 000 60 37p 7p
CPI50GO 2 1500 71 42p 7p
TCSQH 2 500 60 15p Sp
CPi4iH 2 200 71 10p 3p
CPi43V 1 800 71 20p 3p
CPi42T { 600 71 10p 3p
13 05 2000 60 25p 3p
TCBYA 8+4 350 60 45p 10p
CP57VO 0-0! 12Ky 60 50p i5¢
DUBILIER BLOCK CAPACITORS
All working voltages at 70* Cen

0-1MFD 10,000v. 75p. 0-25MFD 7,500v. 75p. 0- |MFD 7,500v. 50p.
0-5MFD 10,000v, £1-50. 0-5MFD 7,500v. 659.2MFD4 000v, £1-00.
2MFD 5,000v. £1-50, IMFD 5,000v. £1-00. 4MFD 800v. 35p.
P. & P, under £1-00 20p. Over £1-00 45p.

A.C. WORKING BLOCK CAPACITORS .
ESMFD 550v. £2-00 P, & P. 40p. 25MFD 275v. £1-25 P. & P. 35p.
18MFD 300v. 75p P. & P. 30p. I0MFD 450v. 75p P. & P. 35p.
0-06MFD 850v. 20p P. & P. 10p.

GARDNER ‘C’ CORE H.T. TRANSFORMERS
Pri. T, 200-240v. Sec.

168v. 2-5a. twice and [35v. 210 m/a.
£6:50. Carr. £1.

Pri. T. 100-110-200-240v. Sec. 460-0-460v. 160 m/o ., 150v.
155 m/a., 6-:3v. 3a., 6:3v. |-6a., 5v. 2-8a. £4-2S. 50p.

Pri. T. 100-110v.-200-240v. Sec. 415-0-415v. 178 m/o D 165v.
155 m/o 6:3v. 3a., 6-3v. |-6a., 6-3v. |-6a., 5v. 2:8a. £4-25.

P.
Pri, T. 200 240v. Sec 130v. 180 mja. twice. 200v. 350 m/a.
200-240v. Sec 300-0-300v. 66 m/a., 6-3v. 4a. £1-25,

P.P. 25p.
Pri. T. I00-||5 200 240v. Sec. T. 350, 360, 370, 380, 390, 400v.,
gs;) m/a. | Sv, P ., 6-3v. 3a., 6-3v. 3a., &-3v. 3a., 6-3v. 2a.,

Op.
Sec 370, 390, 400v. 6 mja. 62§p.PP 20p.
T 200 240v. Sec. 90-0-90v. 100 m/a. £1. P.P.

T. P2'9022540v. Sec. 350v. 44 m/a., 20v. 10 m/n. 5 3v 3a.
Pri. T. 20(%240v Sec. 27-0-27v. 0-3a., 29-0-29v. 0-3a., 6-3v. 0-3a.
£1:50. P.P. 25p.

PARMEKO NEPTUNE SERIES H.T. TRANSFORMERS
Pri. T. 110-200-220-240v. Sec. 500-0-500v. 250 m/a., 6-3v. 4a.,
6'3v._4a., 6:3v. 3-5a., 5v. 3-5a. £6-75. Carr. 50p.

Pri. T. 115-230v. Sec. 400-0-400v. 150 m/a. £2- 50. P.P. 40p.
Pri. T. 200-240v, Sec. 500-0-500v. 120 m/a., 6-3v. 3-5a., 6-3v. 3a.,
5v. 3a. £2-50. P.P. 45p.

GARDNERS POTTED TRANSFORMERS
Pri. T. 200-240v. Sec. 350-0-350v. 60 mja., 4-6-3v. 4a., 4-5v.
2 Sn £1-50. P.P. 25p.
200-240v. Sec 500v. 30 m/a. 6-3v. 0-30. 6-3v. 0-6a.,
63v. o- 4a., 4v. |-5a. £1-50, P.P. 25p. Pri. 205-225-245v.
Sec. 3500v. 375 m/a., 4 Kv. D.C. wkg. twice. 4v 0-3a. 874p.

PARMEKO NEPTUNE SERIES L.T. TRANSFORMERS
Pri. T. 115-230v. Sec. 4v. 0-5a., four times. 874p. P.P. 22}p.
Pri. 230v. 4-2v. la. 75p. P.P. 20p.

l;r|.7sl|5-230:.5 Sec. 6-3v. CT, 50. 63v. CT 3a., 6-3v. CT. 2a.
;n. I.|5—230v Sec. 6:3v. 3-5a., 6:3v. |12a., 9-10v. 0-4a. £1-28.
English Electrlc C Core. Pn. T. 220-240v. Sec. T. 30-57-5-115v.
0-5a. and 3v, 4a. £1-50. P.P. 25p.

Pri, T. 200- 220- 240v. Sec. 90v. 200 m/a. £1-25. P.P. 25p.

VARIABLE D.C. SUPPLY UNITS TYPE S.E4

0-48 volt
10 amps,
continu-
ous from

rectifica-
tion, iso-
lated
transformer with Variac controlled primary. 3 in. scale
voltmeter and ammeter. Neon indicator. Housed in strong
metal case. Size 17 x |7 x 63 in. £32:50. Carr. 75p.

L.T. SUPPLY UNITS TYPE S.ES

A.C.input
220-240
volts,
D.C. out-
put 12 or
24 volts
10 amps
continu-
ous rating
Selenium
full wave
bridge
rectification. 3 in. scale ammeter, neon indicator. Housed
in strong metal case. £17-50. Carr. 75p.

ADVANCE C/V TRANSFORMERS
Type CV 15/95. Input 95-130v., 190-260v. Output 4v. rms +
or —1%. 3 watts. Open frame type. £1-25. P.P. 25p.

RANCO REFRIGERATION THERMOSTATS
Type A.10. 100-250v. A.C. % h.p. 75p. P.P. 10p. Teddington
type QJ. 100-150v. A.C. 4 h.p. 75p. P.P. 20p.

24 in, N.A.B. spools for } in, tape. 25p. P.P, ISD

01-723-7851 -

QINSorns
(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.I
01-262-5125

CURRENT RANGE OF BRAND NEW L.T. TRANS-
FORMERS. FULLY SHROU ED(‘encepted)T MINAL
BLOCK CONNECTIONS. ALL PRIMARIES 220/240v

No. Sec. Taops Amps Price arr.
1A 40-5! £10-50 65p
iB 25-33-40-50 10 £7-75 50p
1C 25-33-40-50 ] £6-75 50p
iD 25-33-40-50 3 £4- 40p
2A 4-16-24-32 12 £7-25 45p
2B 4-16-24-32 8 £5-50 45p
2C 4-16-24-32 4 £3-75 40p
2D 4-16-24-32 2 -50 30p
3A*  25-3 40 £16-50 75p
iB* 2 20 £10-25 65p
3c 2! 10 £7-25 60p
ke 2! 5 £4-25 45p
3E 2 2 £3-25 45p
4A * i 24 30 £13-00 75p
4B 12-20-24 20 £8-25 50p
4C 12-20-24 I £4-50 50p
4D 12-20-24 5 £3-75 45p
5A 3-12-18 30 £9-75 450
5B 3-12-18 20 £7-23 50p
5C 3-12-18 10 £4-50 45p
5D 3-12-18 5 £3-00 40p
6A 48-56-60 2 £3-75 40p
6B 48-56-60 | £2-75 35p
TA* 612 50 £10-50 55¢p
78 6-12 20 £6-23 450
7C 6-12 1 £3-75 35p
70 6-12 5 £2-75 35p
8A 12-24 o | £1-75 35p
9A 17-32 .. ao 8 £6-25 35p
10A*  9-15 .. .. 0o 2 £1-30 35p
1A 63 s 00 0o i5 £2-50 35¢p
12A 30-25-0-25-30. . o0 2 £3-75 35p
13A 36 45 £16-50 75¢
Note: By Illlnl th- mt.rmndmte taps many other

voltages can be obtained.
Example: No 1 .. 7-8-10-15-17-25-33-40-50v.
.2 .. 4-8-12-16-20-24-32v.
No 5 .. 3-6-9-12-15-18v.

AUTO TRANSFORMERS
240v.-110v. or 100v. Completely Shrouded fitted with
Two-pin American Sockets or terminal blocks. Please
state which type reaquired.

Type Wotts Approx. Weight Price Carr.
| 80 24 b, £2-00 30p
2 150 4 1b. £2-75 35p
3 00 64 Ib. £3-75 35p
4 500 81 1b £5-25 45p
5 15 Ib. £7-25 50p
6 1500 25 1b. £9-75 55p
7* 1750 28 Ib. £14-75 750
8+ 2250 30 Ib. £17-85 750

* Completely enclosed in beautifully finished metal case ﬁued
with two 2—p|n American sockets, neon indicator, on/off switch,
and carrying handle.

SPECIAL OFFER RADIO SPARES
MULTI-TAPPED L.T. TRANSFORMERS
Pri 200, 220, 240v. Sec. provides all voluges from |-40v., 90
watts. Separate taps are as follows: lv. . 2v, 9a., 2v. 9a,, Sv.
a., /. 4-5a., 10v. 3a, 0v. 3a. Fully enclosed. Table top
connections. Size 4 X 4} X 3} ins. £4-50. P, & P. 25p.

WODEN L.T. TRANSFORMERS

Pri. 220-240v. Sec. 10 v. 6a, Conservatively rated. Open frame
type, Table top connections. £1-50. P, Op. Pri 110-210-
240v. Sec. 10:5v. b Conservauvely r:ted ully shrouded
terminal block connections. £1-25, En’llsh Electric
Pri. 230-250v. Sec. tapped 6- 3. ' core.
Table top connections. £2-50,

5.66v
&PJO

HEAVY DUTY LT TRANSFORMERS
By famous maker, Fully Tropicalised, Pri tapped 100,
110, 120, 200, 220, 240v. E.S. Three Separate Secondaries
27v. 9a., 9v. 9a,, 3v. 9a. Plus 17-0-17v. 0:25a and {7v,
0-25a. Table Top Connections. £4:00. Carr, 50p.

PARMEKO **C” CORE TRANSFORMERS
Pri. tapped 110-200-240v, Sec. b
[6lv, 110 m/a, Sec. 3 152v. 7
Sec. 528v. 0-4a. Sec. 6 6°4v. 6:2a. 6:3v. 3252, 6-3v. | 4a.
Table top connections. Size 5 X 4 x 4 ins. Brand new
boxed. £1-75. P, & P. 45p.
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WESTINGHOUSE L.T. SUPPLY UNITS
A.C. input 200-240v. D.C, output. 25v. 8 amps. and 6-2, 7-3,
8-5, 95, 10-6v. 17 amps. A.C. completely enclased in metal
case. Size 18 x 9 x 9in. £8-50. Carr. 75p.

OMRON SUB MINIATURE RELAYS

Type 105IN. I2v. D.C. | C,O. 5 amp contact overall. Size
|P;(5I X § in. New and boxed with mounting screws. 45p.
.P. 5p.

MAGNETIC DEVICES SEALED RELAYS
’7* PJPC O contacts. Overallsize2 x 2 x 14 in. New boxed.
P.

ELECTRO METHODS 2:3v. A.C. CONTACTORS
;oHeav; Du:y Change-over Contact. Size 23 x 1} x 4 in,
p.

LONDEX PLUG-IN RELAYS
SeaIed type. 28v. D.C. Three heavy duty sllver contacts. Size
x 2 x | in. Complete with base. 50p. P.P. 10p.

MAGNETIC DEVICES 6v. D.C. CONTACTORS

contacts.  Size

3 Heavy Makes
50p. P.P. i0p.

Size 2 x I+ x | in.

G.P.O. RELAYS 3000 TYPE
750 3M. IB. 1 C.O. contacts. 30p. 2000 6M. 35p. 2000
2 heavy duty M, 2M. 35p. 5000 | C.O. IM. 30p. 2500 | heavy
make. 3B, IM. 35p. P.P. all types 5p.

G,P.O. MAGNETIC COUNTERS
Type 100D. 4 digits. Operating voltage 3-6v. D.C. Size 31 x
I x I in. 50p. P.P. 5p.

AIR MINISTRY I2v. D.C. MOTORS
Reversiblm 3,750 r.p.m., | amp. Size 44 x 2{ in. dia. 75p.
P.P. 10p.

BERCO CERAMIC POTS
45p, P.P. 5p. 1,5000Q, O'la. 35p. P.P. 5p.

100Q, 25 watts.
3 in. dia. 374p. P.P. 74p. 2200. 30p.

Colvern inst. pots.
P.P. 74p

NEWMARK SYNCHRONOUS
MOTORS
220-240v. 50 cycles, 3 watts 8 r.p.m.
Overall size 2x2x2 in. 50p. P.P, 20p.
LONDEX 220-240v. A.C. RELAYS
Open frame type |12'heavy make con-
tacts. £1-25. P.P. 25p.

VENNER SYNCHRONOUSSBIO-DIRECTIONAL

220-240v. 50 cycles 40 r.p.m. au(omoucally reverses wherever
spindle stop is placed overall size 24 x 2 x | in. Spmdle
length 4 in. dia. 1/16th. An ideal motor for display, giving a
forward and reverse motion. 624p. P.P. 20p.

A.C. 220-240v. Shod.d Pole Motors. 1,500 r.p.m., double
spmdle 0-9 in. and 0-6 in. overall. Size 3 X 34 X 2 in. As used
in hot air blowers, new and boxed. 52ip. P.P. [74p.

Thermostats. Type TS$2, stem 6 in.

Adjustable
P.P. 20p.

A.E.l.
60 deg. C. contacts N.O., new and boxed. £1-25.
12 in. stem. £1-50. P.P. 25p.

MINIATURE 24v. D.C. GEARED MOTORS
500 r.p.m. Size2 X 1} x | in. Length of spindle | in., dia. § in.
75p. P.P. 20p.

PULLEN SHUNT WOUND 24v. D.C.
REVERSIBLE MOTORS
Type 610 H.P. 1/75 r.p.m. 3,500 Cont./R. New and boxed.

874p. P.P. 124p.

A.C. 220-240v. RELAY
| Heavy make open type. Size 2 X 2 X § in. 374p. P.P. 74p.

EXIDE GLASS ACCUMULATORS .
10 Volt. 5 A.H. Size: Height 5 x 7 x 2% ins, Supplied
brand new with charging instructions, Ideal for Emergency
Lighting Alarm Systems, e(c £1-75 for Two, packed in
galgmal maker’s cartons, P, & P. 65p. One £1-00 P. & P.

AMERICAN WILLARD
Miniature accumulators év. [-2 AH. Size § X 1} x 4 in. Wt
54 oz. These batteries were designed for meteorological
balloon (rnnsmu(ers Ens:ly filled with a hypoderm:c syringe,
Self sealing. 374p. P.P. 74p.

MAGNETIC DEVICES SOLENOIDS

IH la. 15 ohm £3-50 P, & P, 75p.

GARDNERS CHOKES

100H. 20 m/a., 50p. P.P. 20p, 20H. 80 m/a., 50p. P.
20H. 40 m/a., 374p. P.P. 15p. 1OH. 75 m/a., 372-,:. P,
PARMEKO. Neptune Series. 10H. 130 mja., P
{5H. 75 m/a., 50p. P.P. 20p. 0'7H. 450 m/a., 75p.
5H. 50 m/a., 30p. P.P. 20p. 50H. 25 m/a., 50p. P.P. .
12H. 200 m/o £1-75. P.P. 45p. PARTRIDGE. 5H. 250 mja.,
£1-25. P.P. 40p SWINGING TYPE CHOKES. 34H. 60 m/a.-
70H. 35 m/a., 2-5Kv. D.C. wk g., £1-25. P.P. 40p.

LOW TENSION SMOOTHING CHOKES
By Redcliffe. I0O0OMH. 2 amps. £2-50 P, & P. 45p. 5wun¢|ng Types.
1OMH. 6-5 amp-50MH. 2 amps.£2-25 P types

. & P. 45p. Both
less than § ohm res. Hermetically sealed. Oil lled Brand new.

in makers cartons.

ISOLATION TRANSFORMERS

By Magestic Winding Co. Pri. 240v. Sec. 240v. Centre tapped.
Kva. Mounted in strong metal case. Size {1l Xx x 8 ins.
Conservatively rated, £27-50. Carr. £1-50.

IBOv D.C. Approx. % in. pull. Size
E.H.T. TRANSFORMERS 2 Ppiny, 2o PP Tie. S0v. <.
Parmeko Neptune Pri. T. 110-1 I5-200-240v. Sec. *
4,000v. 10 m/a. 4-6-3v. 2a., 2-4v4 2a. £4-75. P.P. 45p.
Pri. T. 115-230v. Sec. 2,000v. 5 m/a., 4v. la., 4v. 0-5a
£2-50. P.P. 35p. Gardners potted type, Pri. T. 200-
240v. 5Sec, 3,200v. 2 m/a., 4v. 0-2a., 2v. |-5a. £2-50. PLESSEY A.C. 220-240v. SOLENOIDS
P.P. 35p. Very powerful. Overail size 24 x 2 x 2 in. Pull 1} in. Ing.
rating. 87¢p. P.P. 124p.
GRESHAM CHOKES A.C. 220-240v. SHADED POLE MOTORS
t5H 300 m/a 50 ohm. *C"* Core Potted Type. £3-12 P, & P. 50p 1,500 r.p.m. Double spindle. Length 0-9 in. and 0-6 in. Overall
IOH C*’ Core Potted Type. £2-.75 P, & P. 50p. size 3 X 34 X 2 in. New and boxed. Price 974p each.
I5H 180 m/a. 200 ohm. C" Core Potted Type. £2:25P. & P, 45p.
20H 350 m/a. 200 ohm. *’C" Core Potted Type. £3-50 P, & P, 50p,

DIGITAL HOUR METERS
figs., inc. 1/10th, 1/100ths. 40v. A.C. operation. Size 4 x
2; in. Complete with transformer 240 to 40v. £1-25.
p.

6
3 x
P.P.2

BURGESS MICRO SWITCHES
Type MK 3BR/74. Norm closed or Norm open. } in. raised,
Press Button. 45p for three. P.P. [5p.

SIEMENS MINIATURE RELAY BASES
Type T.STV 24 C. 6 Contact pin. 4 Coil pins. Cartons of 20,
inc. spring clips. 50p. P.P. 10p.

SCOTCH MAGNETIC TAPE
Type 3M 459 + in. 3,600 feet. Supplied new in maker’s cartons.
List price £18:50. Our price £4. P.P, 30p.

Slydlock |5 amp. panel fuse holderl. Type 1533, Three for
50p. P.P. 10p.

V.C. EQUIPMENT WIRE

P.
14/0076. Red/Green. 100 yard reels. 50p. P.P. I5p,
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TRANSISTOR FM TUNER

6 TRANSISTOR
HIGH QUALITY
TUNER SIZE
ONLY 6in. x 4in. x
2%in. 3 LF. stages.
Double tuned dis-
criminator, ample
output to feed most
amplifiers. Operates
on 9 volt battery. Coverage 88-108 Mc/a. Ready
built ready for use. Fantastic value for meney,
£6:371. P. & P. 12}p.

STEREO MULTIPLEX ADAPTORS, £4-97}.

GOODMANS SPECIAL OFFERS!
MAXAMP 30 Stereo Amplifier IS +
15 watt r.m.s. with matching STEREO-
MAX AM/FM Tuner. Total list price
£136-52 OUR PRICE £89 THE PAIR
Carriage £1.

CRYSTAL
CALIBRATORS
NO. 10
4+ Small portable crystal

controlled  wavemeter,

H|I Size 7in. x 7hin. x 4in,
%, { Frequency range 500
Ke/s—10 Mcjs (up to

30 Me/s on harmonics).
Calibrated dial. Power
- requirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent condi-
tion. £4-474. Carr. 874p,

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
0-20 Kefs. Output 5K or 500 ohms. 200/250 v.
A.C. Offered in excellent condition, £12-50.

Carriage 50p.

CLASS D. WAVEMETERS

A crystal controlled hetero-

|' A il :i dyne frequency meter cover-

| @9 | ing 1.7-8 Mc/s. Operation on

- @ & 6 v, D.C. Ideal for amateur

e use. Available in good used

| % 7 O | condition £5-974. Carr. 374p.

L ..~ or Brand New £7 274
{ Carr. 37§p.

B.C. 221 FREQUENCY METERS
Latest release 125 KHz-20 MHz. Excellent con-
dition. Fully tested and checked and complete
with calibrator charts. £37-50 each. Carr. 50p.

AM/FM SIGNAL GENERATORS

Oscillator  Test
No. 2. A higb
quality precision
instrument made
for the Ministry
by Airmec. Fre-
quency coverage
20-80 Mcfs. AM/f
CW/(FM. Incor-
porates precision
dial, level meter, precision attenuatorlpV-100Mv.
Operation from 12 volt D.C. or 0/110/200/250 v.
A.C. Bize 12 x 84 x 9in. Supplied in brand new
condition complete with all connectors, fully
tested, £45. Carr, £1.

AVO CT.38 ELECTRONIC MULTIMETERS
High quality 97 range instrument which measures
A.C. and D.C. Vorage. Current, Resistance and
Power Qutput Ranges D.C. volts 2560 mnV-10,000v.
(10 meg (3 -110 meg Q input). D.C, current 104 A-25
amps. Ohms. 0-1,000 meg} A.C. volt 100mv.-
250V (with R.F. measuring head up to 250 Mc/s)
A.C. current 104A-25 amps. Power output 50
micro-watts-56 watts. Operation 0/1106/200/250V.
A.C. Bupplied in perfect condition complete with
circuit lead and R.F. prohe, £25. Carr, 75p.

ADMIRALTY 62B RECEIVERS High
quality 10 valve
receiver manufac-
tured by Murphy.
Coverage In § bands
150-300 Kefs, 560
Ke/s-1.5Mc/s, 3.9-
30.56 Mc/s. I.F. 500
Ke/s. Incorporates
2 R.F. and 3 LF.
stages, bandpass
filter, noise limiter,
crystal  controlled
B.F.O. calibrator
output, ete.
Built-in  speaker,
output for phones.
Operation 150230
volt A.C. Bize 19} x 13} x 16in. Weight
1141b. Offered in good working condition.
£292-50, carr, £1-50, With circuit diagrams. Also
available B41 L.F. version of above. 15 Ke/s-700
Ke/s. £17-50. Carr. £1-50.

TO-2 PORTABLE
OSCILLOSCOPE
A genera] purpose low cost |

5 PF,
scale. 27 tube, 115 x 180 x
230 mm. Weight 8ibs. 220/
240v, A.C. Bupplied brand new |
with handbook., £22-50. fue
Carr. 50p.

T0-3 PORTABLE OSCILLOSCOPE. 3" TUBE
Y amp. BSensitlvity. .lv
p pICM Bandwidth 1.5 cpa

MHZ. Input imp.
2 meg 0. 25 PF. X amp
sensitivity. -9v p-p/CM.
bandwidth 1.5 cps—800
KHZ. Input imp. 2 meg
20 PF. Time base. b ranges
10 cps—3800 KHZ. 8yn-
chronization. Internal/ex-

- ternal. Illuminated scale.
140 x 215 x 330 mm. Weight 1541bs. 220/240 V.
A.C. Bupplied brand new with handbook
£37-50. Carr. 50p.

o

USED EXTENSIVELY BY

PANEL
METERS

INDUSTRY, GOVERNMENT DEPARTMENTS,

EDUCATIONAL . AUTHORITIES, ETC.
@ LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN STOCK @ OTHER
RANGES TO ORDER

CLEAR PLASTIC METERS

NEW “SEW” DESIGNS!

; } TYPE SW. 100
i ok H
_ e
20vV. D.C. £297%
5OpA . 3-47% 50V. D.C, £297%
115800 5A0;I,A Eg g;t 300V. D.C. £297%
LA 1smp.D.C. £2-97%
00 100“A£3_25 5amp. D.C. £2-974
B0OpA .. £312% 300V, A.C. £2-97%
1mA .... £297% VIJ Meter £375

BAKELITE PANEL METERS
TYPE S-80
80 mm,
square fronts

50UA ...... 124

50-0-50pA .. £2-974  50V.D.C. .. £2:4TH
100124 £2:97F  300V.D.C... £247h
100-0-100pA £2:874  1amp. D.C. £2:47h
5004A . 5amp. D.C.  £2:474
ImA ...... 300V. A.C... £262%
20v. D.C. .. VU Meter .. £3-37%

uszH CLEAR

Type MR.85P. 4}in. x 4iin. fronts.

d(}*JV AC
8 Meter TmA £2 7
VU Meter ..
1 amp. A.C.*
5 amp. A.C.*
10 amp. A.C.* £2:60
20 amp. A.C.* £2-60
30 amp. A.C.* £2-60

100pA ...
100-0-100A 10
200pA .... £287F
500uA .... £2-
500-0-5004.A
1

Type MR.52P. 2jin. square fronts.

50pA ...... £310 10¥. D.C. .. £200
50-0-50uA .. £260 20v.D.C. .. £2:00
100pA . £2:60 50V.D.C. .. £200
100-0-100A  £2-37% 300V. D.C... £200
500uA . £2:25 16V. AC. .. £200
ImA ...... £200 300V. AC... £200
5mA ...... £2:00 § Meter lmA  £2-10
10mA ...... £200 VU Meter .. £310
50mA ...... £2:00 1 amp. A.C.* £2:00
100mA ... £2-00 5amp. A.C.*  £2:00
500mA .... £200 16 amp. A.C.* £200
1 amp. . £2:00 2C amp. A.C.* £2:00
5 amp. £2:00 3¢ amp. A.C.* £2-00
Type MR.65P. 33in. » 3iin. tronts

BOpA ...... £3:37t -10
50-0-50uA .. £2'75 -10
1004 ... £275 -10
100-0-1002A° £2-60 . -10
200p4 ... £2-60 0 -10
500uA .... £237h -10
500-0-500A  £2:10 . £2:10
£2-10 -10
-10 -10
-10 . -10
-10 -37%
-10 VU Meter .. £3-37%
-10 5#mnA A.C.: £2-10
-10 1#0mA A.C.* £2'10
-10 200mA A.C.* £2-10
-10 540mA A.C.* £2-10
-10 1amp. A.C.* £2:10
10 5 amp. A.C.* £2:10
-10 16 amp. A.C.* £2-10
-374 20 amp. A.C.* £2 8

10

30 amp. A.C.* £2-

\';

MOVING IRON—
ALL OTHERS MCVING COIL
Please add postage

SEW EDUCATIONAL
METERS
Type ED 107

Size overall 100mm
X 90mm X 108mm

A new range of high
quality moving coil
instruments ideal for
scheol experiments and
= other bench applica-
F T tions. 3in. mirror scale,

The meter movement is

easily accessible to demonstrate internal working.

Ava)lable in the lollowing ranges:i—
50, 18V d.c.
20Vd.c.
B0V d.c. o
3novde. ...
Dual range
5C0mMA/5A d.c.
5Y/50V d.c. ..

PLASTIC METERS

Type MR.38P, 1 21/3%in. square fronts.

200mA ... £1-37
s | 300mA ... £1-37
500mA £1-37
750mA £137
1'amp. £1-37
2 amp. £1-37
5 amp. £1-37
10 amp. .... £1'37%
3V.DC..... £1-374
10V. D.C. .. £1-37%
o 200 15V. D.C. .. £1-837%
""" ! 20V.D.C. .. £1-3%
50-0-50,
1004 A“A 18 ;t 100V. D.C... £1-37¢
100%0- -1000A  £1-75 150V. D.C... £1:37%
goﬂ”A i 05 300V. D.C... £1:37h
A e b 500V. D.C... £1-37%
§oo-o00us 18T | mov.pe... 21374
.37 15V. AC. .. £1-37%
374 | s0v. Acc. .. £1-37%
374 150V. A.C... £1-37%
37F | s00v. A.Cc... £1-37%
i % 500V. A.C... £1-37h
-374 8 Meter ImA  £1-60
374 VU Meter .. £2-10
.46P, 2in. square tronts,
£2:25 5amp. .... £1-50
£210 10V.D.C. .. £1-50
100uA ... £2-10 20V. D.C. £1-50
100-0-100uA 874 | 5OV. D.C. £1-50
oo‘m 87t | s00v.D.C... £1-50
-80 15V. A.C. 1-50
500 o 50024 £1-50 300V, A.C -50
50 § Meter lmA £1-87%
-50 VU Meter . -25
-50 1 amp. ACi 2150
50 5 amp. A.C.} £1-50
50 10 amp. A.C.§ £1-50
-50 20 amp. A.C.} £1-50
1-50 30 amp. A.C.4 £1-50

“SEW” BAKELITE
PANEL METERS

Type MR.65. 3kin. square fronts.
500mA ...
1 amp.

I T I T I PO TR PR TV I B PV TL IR T PR DN PR PV SL PV I

Type P.E.70. 3 17/32in. x 115/32in, x 2} in. deep.

...... 3-00 500uA .. £2-60

50-0-50% £2-87% 1mA ...... -37

£2-874 300V, A.C... £2-37%

1000100;;1\ £§ ;5 VU Meter .. £3:25
... £275

Send for illustrated brochure and
further details on all Sew Panel
Meters—Discounts for quantities

HONEYWELL

DIGITAL VOLTMETER
VT.100

Can be panel or bench mounted, Basic meter
measures 1 volt D.C. but can be used to measure a
wide range of AC and DC volt, current and ohms
with optional plug in cards,

Bpecification:

Accuracy: + 0-2,

Resolution: lmV.

Number of digits: 3 plus fourth overrange digit.

Overrange: 100% (up to 1-999)

Input impedance: 1000 Meg ohm.

Measuring cycle: 1 per second.

Adjustment : Automatic zeroing, full scale
adjustment against an internal
reference voltage.

Overload: to 100v. D.C.

Input: Fully floating (3 poles).

Input power: 110-230v. A.C. 50/60 cycles.

Overall size: 5§in, x 2 13/16in. x 8 3/16in.

AVAILABLE BRAND NEW AND FULLY

GUARANTEED AT APPROX. HALF PRICE

£49 971 Carr.50p

& 230 VOLT A.C. 50 CYCLES
RELAYS Brand new. 3 geta

of changeover
contacts at 5 amp rating. 50p each

. P. & P. 10p (100 lots £40) Quan-
tities available.

+ 1 digit.

MARCONI| TF.142E DISTORTION
FACTOR METERS
Excellent condition. Fully tested £20. Carr. 75p.

TRANSISTORISED L.C.R. A.C MEASURING
. BRIDGE.

A new portable prE——— q
bridge offering exs = =
cellent range and . . [ ]
accuracy at low cost. b

Ranges: R. 10— " Q
111 MEG 0 8 ]
Ranges + 1%. |

L. 1uH—111 HEN- Lﬂl LY 19 |
RIES. 6 Ranges — _F_r—q
2%. C. 10PF+ — —
1110MFD. 6 Ranges

+ 2%. TURNS RATIO 1:1/1000—1:11100,
6 Ranges + 1%. Bridge voltage at 1,000 CP8.
Operated from 9 volts. 100A. Meter indication.
Attractive 2 tone metal case. Bize 7§ x 5° x 2°
£20. P. & P. 25p.

TE-20RF SIGNAL GENERATOR
Accurate wide range
signal generator cover-
ing 120 kec/s-260 Mc/s.
on 6 bands. Directly
calibrated. Variable
R.F. attenuator. Op-
eration 200/240 v. A.C.
Brand new with Instruc-
tions, £15.

P. & P. 37}p. 8.A.E. for details.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.C. coupled. Band width 1 Kc/fs. Perfect order.

£25. Carr. £1-50.

MARCONI
TF885 VIDEO OSCILLATORS
0-5 mc/s Sine Square Wave £45, Carr. £1.

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons.
VM79. UHF MILLIVOLT METER
100 Kcfs to 1,000 Mefs. A.C. 10 mV to 3v. D.C.
10 mV. to 3v. Current 0.01 uA to 0.3 mA. Remiste
ance 1 ohm to 10 megohm. £125.

TTIS. TRANSISTOR TESTER

Full range of facilities for testing PNP or NPN
transistors in or out of circuit. £37-50.

Carriage 50p. per item.

MARCON! TFI95M BEAT
FREQUENCY OSCILLATORS
0-40 ke/s. £20. Carr. £1-50.

TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM
Operative over amazingly long
distances. Separate call and
press to talk buttons, 2-wire
connection.  1000's of appli-
cations.  Beautifully finished
in ebony. Bupplied complete
with batteries and wall bracketa.

£6-97% pair. P. & P. 17}p.

G. W. SMITH

& Co. (Radio) Ltd.

ALSO SEE NEXT TWO PAGES




a%4

Wireless World, June 1971
SEM-EUNDUCTURS/ [\K[X) | #-AV LQUIPHIENT
TRANSISTORS VALVES 33%% OR MORE
IN9I4 7p | AD162  87p| BYZI3  25p | oA2 30FL14  76p | EY51 40p
IN4001  8p | AF114 o5p | MJ4s0 97 | OB2 46p [ SOL15  88p [myss  40p END S A E F R
g:ggg 100 [AF116  26p | My4s1 g195 | OZ4 30p | 30L17 EY87 42p CALL L ’
INioos 1op | AFLIS 0| MPrios agp [ JLt o | Soc12 Bimzie  asp )
IN4005 19p | AF117  828p | MPF103  85p 185 95: 301»3 70p | BZ41 45p DISCOUNT PRICE L'STS
IN4006  15p | AF118  62p | MPF104 37p | IT4 25p | 30PL1S  98p | EZ80 25p
20p | AF119 20p | MPF105  40p 104 £7p | 30PL14 EZ81 28, AND PACKAGE OFFE ’
IN4148  7p [ AP124 U5 »
No0s , 2] NKT213 25p 3510 6zs2 48 *
2030y  Beb|AFIZ I3[ NERTaL 16 Jor  Boswa WiGr enp
26802 ggp [AFI27 1% | NgTo16 37p | 384 86p gggé 8% | kmes 2170
26303 25p | AF130 300 | Ngyo17 40p | BV4 50B5 48p | KT88 8176
2G308 80p | AF178 470 | NKT224 229 5R4 60p | 50Cs MUI4 60p
2G308 30p | AF180 62 | NkT241 o7, 5U4 33p | 80 50p
00 v |aFisL 499 wgross pop | SV 8042 e
1 PC8g [ .
2G3874 27p | AF186 400 | NKT271  25p ggfe 013%5 50p Gt 800: Full current range offered brand new and guaranteed at fantastic savings
20381 25p | AF239 4% | Ngyro7e 85y 6/30L3  75p | 5763 70p | PCo7 45p 40 MK 11 8L65B £14-97
2N898 17 [ ASY26  28p | NKTI74 8ACT D (6148 8160 Stereo £840  SL72B 8-
ey 1 20p PCO00  48p £26-97
D | ASY27 8% | Ngra7s o8 6AG7 AZS1 2028 T/C AFP78 £20-9
3706 1eb|ASY28 20 [ Ngrors gy | SAKS  30p[cCVal p | POCS: 40 Stero  £987  SLTSB  £28-50
2N706A 1‘2’3 ABZ17 4% | ngTost s | CAKS 570 | DAFo1  esp | POCSS  d0p 3000 Btereo  £10-50  SL95B £38-50
28708 16p | AUYI10 0% o [ ears DAF96 POCBE  BS5p SP25 Mk I £1175 401 £20-80
INOLL B (BAYSL 7 NKTuod Zf,: gAGs  aeb|DEeL o "‘”i’gs 25": SO,
2no1e %: BCI0T 1% | Nxraos 75 | 0ABY 37, DK91  35p mprao a0 TEAK BASES AKD PERSPEX COVERS
aNo20  gap |BOI08 1% | kwris esy | CATS 300 DE92 500 | popmy  agr 1. For 8P25, 8165, SLS5, 3000, 2025T/C, 2025
2Nps0  98p | BCL09 12 [ NgTio439 gave  s0p| DK 4% \pcpgy  go 1000, £3.974.
281131 80p | BC113  28p 37 | 6Bas $5p | DLe3 380 | popse 2. For AP75, 8L75, 8L95, £5-971.
2NI1133  80p | BOI16  40p | oS 20y | oBRe 300 | DLo¢ 50 60p 3. For 8P25 etc. to operate with lid In place
2N1302  20p | gC12s 86p | 0A10 25p 6BHE 45p | DL98 ap PCF800  80p £5-974. Carriage 37}p extra each type.
INljs gy |BC6 S loaw op [ GBI, 5| pwro am) PO 00
aNs gy |BOM7 1 | oaro 109 M B DY8 38 | pops b B.S.R. McDONALD GOLDRING CARTRIDGES !
6BRS 65 D . . d
aN1307 255 | BCli9  20p|oas1  10p | 6BWe &b | Esscc  asp | EOFSOE 70y MP6O £11-95 610 £1595 G oo oo oo s
2N1308 300 | BC167  16p | 0Ass  1gp | SBW?  70p | E1soF  pgp | FOFS8 760 ul - Bl e 21085 G800 .. Il | 1169
oy Erlmoiz 17| oase  10p | $BZ6 3% | Eamcso asp | DOLSZ 860 metelottplxtaleosltog o800 superE . .. 1 1 BEE%
WIS 221301 2p | oamr 7 | %, B0 |Eare app | FCLSS 80 TEAK BASE AND PERSPEX (OVER for above P. & P. 12}p any type.
aN1889 BCI86  25p | OABS | oone L pper  ggp | ECLS:  4bp BSR range £3-974. Carriage 37}p.
2N1893 80D | BC1s2L  10p | 0A200 K 6004 gay | EBCAL s5p PCL8S 40p TPDI SERIES with plinth and cover and ready SINCLAIR EQUIPMENT
ggg}ég ;g, BCIS4L 1%2p |oA202  10p | FI 8% | EBos1  gop | ECLOE 460 wu-e%ﬂ . Project 60. Package Offers
82103 47p | BO2I2L 129 | oA210  17p | SESC gg: EBF80  40p gg‘:oo :g: 0 £1950 97610 £22-97
2N2217 BCY30  2p | ocCis 87 6F14 85p EBF83 40p PL81 50p Carriage 50p extra each item.
ggg}g 80p | BCY31 80p | oC20 97p AF1S 85p | EBF89 32p PL82 5p
BCY32 50p|oC2z  b50p | SFI8 45p | EBL21  60p i
2208 17 BoYSs sty ocs eep | OF2S 80p | moss  eop | FLS3 46D SPECIAL OFFERS
N2309A o0p |BCY34  30p oc2e  eop | SH6 B0 |pcas  gop | D8 40 Garrard SP25 Mk 1l fitted Goldring G800
SN24s4  g8p | BCYS8  40p |oces  amp 5 Sov | Ecot0 ey [ PLS0O  7p cartridge and wooden plinth & with m
2N2613 38p | BCY42  18p | 0026 25p 6J5GT 30p | ECC84 gop | PL504 8op perspex cover, ready wired, Total list —_— ¥
2N2648  50p | BOY43 20p | 0C2s  6gp | 66 20p | ECOss  eop | EYS2  86p CL0 6 o0 CEL LLIE I A sl T T ..“
%g% §7p BCYT1 30p | oc29 e2p g_yag ;gp ECCS8 40p 5333 g:p S%DRIN% GL69/2I fitted Goldring L
BCY72 18p | 0C38 P D | ECF80 885p 80 ] ) cartridge complete with de luxe 2 x Z30 amplifier, stereo 60 , PZ5
Nasss 1% mczin  aop | oc3e sg: Tea Wb |morsz  amp |EYSL  30p SURPRIEY o T ot Nine el v eEsurEi %18'75?&""' v Or vl 2o
2N2926G BD121 a5p | oca1 25, ECF86 85p | FY82 30p N b power supply, £18-85. . 37¢p. 2 X Z50 ampli-
2N2926Y 18p | BD123  80p | 0C42 80: 3317 m S 67: PY83 38p g:rsterwBOpre-mp, PZ8 power supply. £20-26
aNs033 1% |BDI2¢  80p | OCH4 17 | 6867 85p | ECH35 PYss 40p TELETON SPECIAL OFFER ! Ad?tg’a.nl;;rtthe above ;,41;!?:3: (55 ndive Aite
A L 2 or active
oN0s4 sop |BFIIS  2ploces 16 | SR 40| mOHa2 o [ PYS0C  BOp e = unit and £16 for a pairof Q16 speakers. PROJECL
Nooss o |BFm7 47| Ocas o7y | 63K7 B9 mcusr  sop [ PYSOL  50p | 60 FM TUNER £90-97}. Carr. 37¢p. All other
SN3mA a00 | BFIET 259 | 0070 HY s 36: ECHS3 40y | U2 76p Sinclair products in stock ; 2,000 amplifier £25-00.
N8418  37p | BF178  80p | ocT1 16p | €8Q7 ECL80  4¢p | U26 76p %1’5@21"‘1;3'32" e £35 00. Sarr. STip.
anss70 lll'gg BF1s0 3% | oc72 2y | 6U4 80p | EcLez  85p | USO 82p v e b M
N8 BF1SL . 8% locia  gop | OVBG 28D pcraz  esp | US2 33p
Novos IR amp | ocre aop | SYSGT 3| porgs  sop | U191 78p TELETON SAQ-206 STEREO
aN3705  16p [ BF184  2Bp | OC75 25p | eXs6 EF374  60p [ U281 40p AMPLIFIER
2N3705 BF185  25p | 0C76 25p | 6X56T 270 | EF39 40p | U282 40p
aanad 1p|Br1se 139 {077 a0p | loc2 800 [ ER40 sop | U301 40p
aNs70 1gp | BFYIS  16p(ocrs  sop | 10FL 80P gppa1  egp [ USCL 8100 CR10T AM/FM STEREQ TUNER AMPLIFIER
N I Breo  sm | ocst ssp | 10P13 880 | bk o | UABCSO 8 WITH MATCHING PAIR SA1003 SPEAKER
aNSTI1 BF224 30p | ocs1D 20p 1258 30p | EFs0 26p | UAF42 88p S“T&m Output 4 watts per channel, Excellent
N3l 38p | BRES  30p | OCES 28p | 12AT7 EF85 gsp | UBC4L  B0p Total List ud%um(;:?nuggic%rlsxg’a‘;%mcgﬁ'
D | BF244  47p|o0C84  s5p | 12AU7 300 | gpss  gop | UBCSI  40p 624p. ) C
NS4 B0 mpxiz  ssp|oc1se ok 12AX7 800 | gpgy  gg, | UBFSD  40p Also available with Garrand 2026T/C Record | ot vhoncnmgnerense, Brand 8 watia romra.
2N 3906 BFX13  25p | OCl140 37 12BA8 g5p | EFOL ggp | UBF83  85p Changer. Plinth, cover and stereo cartridge. 8witched Inputs for mag, xtal, aux, tape. Incore
2N4058 17p | BFX20  30p | OC169 20p 12BE8 35p | EF92 40p { UCCB4  40p Ready wired. £43. Carr. £1. porates volume, bass, treble and sliding balance
34061 Ity | mpase  plociio  esy | 12BH7 EF1ss  30p | UOCES 4% AMERICAN RECORDING TAPES | Rec. List £53.50. Ous Prise. 61057 Care.
v | BFX44 37 | o0IT 0 18AQ8 360 | Erisy UCF80 560 ec. Lisf -50. Our Price £19-87. Carr, 37p.
N2 %9 |bexas 4op|oc200  4pp | 20D1 40 |ppeol 500 vcHm  enp Pirst grade I 220ft L Acetate  17fp | [REEsied eyelom, SAQ 206 amplifier, SP25 III,
D bk 2012 789 e 209 3iin. 600ft. T.P. Mylar 50p P! and cover, G800 cartridge, pair DJ 8 way
2N4287 17p 32p | 0C201 20L1 s1-10 | BL34 50p quality 5in. 6001t. Std. plastic 49 speakers. Total Rec. List £81. Our Price £59-50.
N4388 1o | BFXs7  agp|oc202  76p | 201 EL33  s1.g5| UCHSL  35p American  Gin. 900ft, L.F. acotate  oip RO,
aN4289 170 | ppxss o5 20P3 UCL82  36p ta 5in. 1,2001t. D.P. Myl
p | oc203  a0p EL4I 55p Des. d vlar  7Bp
Niael  BP|mrvis  enp|oczoe  40p sops B |mLez 58 351‘{’3 :g Brand new oo 1200 b Moar® 833;
2N4292  16p | BFY20 6% | 0C205  62p | 2518 asp | ELSL 58p | rso 35 and 53in. 1,800ft. D.P. Mylar
INeass Db BFYs0 g |0C207  78p [ 25E4 BLS4 860 | ypor o guaranteed. £1-124
28102 g5p | BFYS1  20p | OCPTL 97 %gg 85 ELY 43p UFss 36p Discounts for 9%in. 2,400ft. T.P. Mylar .
28103 a7p [BFYS2  2%p(ORPI2  50p | soc1s  80p | pres o (UL ebp qQuantities. g0 1900t b, acetate & gan
33%% D | BFY90 67p | ORPSO  40p 30017 85p | mMs0 «): UL84 30p Postage 10p  7in. 1,8001t. L.P. acetate  75p
10381 g5y |PEX19 170 | P346A  26p | s0c18  78p | mMs1  sop | UY4L  45p Over £3post  Tin. 1,800ft. LP, Mylar  £1-00
40362 BSX20 17p | PL4001 14p | 30F5 85p | EMs4  g8p [ UYSss  sop pald. o 3600t TP, Mylar %%%
2(0;%% gp BEX21  $7p | PL4002  15p 30FL1 70p | EMSS  £1-00 [ VR105/30 38p Our latest edition giving full details of a
aCian 25; BEX76 16p | PL4003  16p 30FL12  982p | EM87 asp | VR150/30 $5p TAPE CASSETTES comprehensive range of HI-FI EQUIPMENT
ACIa  BP|Baves 179 | PLioot  17p Top quality in plastic library boxea, COMPONENTS, TEST EQUIPMENT and
Acise 10 |mever sy |Praces 1on EErE A et Cﬁo__ggm,ém,;g:o, 21291 gggsunlcnlons EQUIPMENT. FREE
ACI76  obp | BSY28 17 | PL4006  20p 400mw, 1.5 watt 10 watt 120120 mis A3p: 5 tor BOATH o GECLERD  RCHE L
ACI87  80p | BSY3S  20p| PL4c07  24p (3310 33%) | 2.4t0200v) | (3.9 to 100v) Casette Head Cleaner 56p | ANl Post Ext 248 pages, fully illusteated and decailing
AaTh 30p | BS Y39 ol |lriaes 0 160 20p 2p 08 Th. thousands of items at bargain prices,
AT mevs s i 1m HOSIDEN DH-025 STEREO HEADPHONES . SEND
BSY56  90p | T1845 17p THYRISTORS Wonderful value : T
:gg;: :: BSY95A 15p | Tis46  17p | PIV Jo 100 200 300 30 w00 rdffexoeiient Wpery NOW!
BY100 1A D P a’v — 47 'OrINance com! o
acyn gy | DY i:l’ T 34 300 890 g “4?: - » Adjustable head- ONLY
ACY22 17 P a5 10p 5A  — Bs5p 6% — — 76 band. 8 ohm im- |
ACY28 17p [ BY126 160 | ll00+ 9p 7A — 850 68p 70p — O pedance. 20-12,000 :
ACY40 16p BY127 20p 500+ 7 cps. Complete with K 1
apie s mvae | fs i ofi 373
ADue  sop | BYZL  sse | |3 8P TRIACS B% P 3.
ADIS1  87p | BYZI2  80p 8C41A 8C41B 8C41D P&P
100PIV 64 6A 200PIV | 400 PIV6A
o7 £1.10 5197 HOSIDEN DHO4S I0p
2-WAY STER
S T R LTS ESUE INTEGRATED CIRCUITS : EE:: :l:d:z:Hcg::? a
i S UNTS: L300 40p | CA3005 £1-17 | FYH221 25p 2}in. woofer and a §in. tweeter.
10% on 12+ any one type e ;g gﬁgg;; n’;: gg,ﬁl gl’ Built in Individual level
1 D
15% on 25+ any one type IC-10  #2-50 ( FCHI31 50p | FIH261 25p controls.  25-18,000 c.p.s.
Large qusnciy dicounts on sppiic: | S5, 28|l 88| L 8 0 oy, s el o
tion. Postage: Semi C s 8p; | MCi304 2296 [ FIH171 o5p [ FIJ211 £1-95 & stereo plug. £5-974. P. & P.
Valves 15p. PA246 £3-46 | FJH181 25p | ¥IY101 25p 12¢p. g

{—— See previous page

® G.W.SMITH & Co. (RADIO) LTD o Also see opposite page —}
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RUSSIAN C1-186 DOUBLE
BEAM OSCILLOSCOPE

mecja Pass Band. Separate Y1
and Y2 amplifiers. Rectangular
5 in. x 4 In. C.R.T. C;‘\lbmted
triggered sweep from .3 ufsec.
to 100 milli-sec. per cm. Free
time base 50 c/e-1 mc/s.
Bullt-in time base calibrstor and

complete with all aceessories
and instruction manual. £87
Carr. paid.

MARCONI CT#H4
TF956 AF
ABSORPTION
WATTMETER

1 pujwatt to 6 watts.
£80. Carr. £1.

TEI Il DECADE RESISTANCE ATTENUATOR
Variablerange 0-111
db. Comnnections.
Unbalanced T and
Bridge T. Imped-
ance 600 ohmas,
Range (0.1 db x
10 + (1 db x 10)
+ 10 + 20 + 30 +
40 db., Frequency: DO to 200 KHZ (—8db).
Accuracy: 0.05 db. + lIndlcation db x 0.0l
Maximum lnput less than 4 watts (50 volts).
Built In 600 (3 load resistance with Internalf
external switch, Brand new £27-50 P. & P. 25p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Bine 18-200,000 Hz; S8quare 18-50,000 Ha,

e s —» Output max. +10 dB
(10 K ohms), Opera-
tion internal batterlea.
i Attractive 2-tone case

Price £17-50
Carr, 17}p.

TE-16A TRANSISTORISED
SIGNAL GENERATOR

5 Ranges 400 kHz-30
mHz, An Inexpensive
‘nstrument for the handy-
man. Operates on 9 v.
battery. Wide easy to
read scale. 800 kHz
modulation. 5§ In. x 5%
m. x 3} In. Complete
with instructions and
leads. £7-974 P. & P.20p,

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New hlgh-quality port
able instrument Slne
1 Hz to 100 KHz, 8quare
20 Hz to 20 KHz. Out-
put max. +10 db (10
K Operation
220/240 v, A.C. 8ize
215 mm x 160 mm X
120 mm.

Price £27-50
Carr. 25p.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

meg.

.01/ 03/.1{. 8[1/3[10/30[100/800

M.8. cps.-1.2 Mc/s.
Declbela —40 to +50 dB.
Bupplled brand new complete
with leads and instructions.
Operation 230 v. A.C.
£17-50 Carr. 25p.

High quality Instrument
with 28 ranges.

D.C. volts 1.5-1,500 wv.
A.C. volts 1.5-1,500 v.
Resjstance up to 1,000
mzagohma,

220/240v. A.C. operation.
Complete with probe and
Instructlons  £17-50. P.

atle; R.F. £1756 H.V.
22

+

& P. 30p. a
Additional Probes avails

TECH PT-34. 1,000
O.P.V. 0[10/50/250/500/
1,000V, “a.c. and d.c.
0/1/10(!/500 mA. d..
0/100 K. 2197
P. & P. 12}p.

MODEL TE-200 20,000
O.P.V. Mirrorscale, over-
load protection.
0/5/256/125/1,000 V. D.C.
0/10/50/250{1,000 V. A.C.
0/60 uA/250MA 0/60]{/6
meg. + 20 to 2 db.
£3-75 P. & P, 15p

MODEL PL436. 20kQ/
Volt D.C. 8k(/Volt A.C
Mirror scale. -6/3/12{30/
120/600V D.C. 3/30/120/
GO0V A.C. 5O/600.LA /6]
00 mA. 10/100K/1 Meg/

i0 meg 0. —20 to
+46db. £68-97¢4. P & I
12¢p.

MODEL TE-70. 30,000 0.P.V.
0/3/15/60/3G0{600/1,200 v,
D.C. 0/6/30/120/600/1,200 v.
A.C. 0/3014A/3/30/300mA.
0/16K/160K/1.6M/16 Meg.
£56'60 . & P, 15p

TMK MODEL TW-50K 48
# =% ranges, mirror scale. 50K [Volt
D.C. 5K /Volt A.C. D.C, Volta:
125, .26, 1.25, 2.5, 6, 10, 25, 50,
125, 250, 500, 1900V. A.C. Volts:
1.5, 3, 5, 10, 25, 50, 125, 250, 500,
1000V, D.C. Current : 25, 5014, 2.5,
5, 28, 50, 2560, 500mA, 5, 10 amp.
Resistance 10K, 100K, 1 MEG,
10 MEG. Decibels: —20 to +81.56
dB. £8-87% P. ¢« P. 174p

TE-900 20,0003 /VOLT GIANT
MULTIMETER. Mirror scale
and overload protection. 6 in.
full view meter. 2 colour scale.
0/2.5/10/259/1,000/56,000 v. A.C.
0/25/12. 5/10/50/250/1 ,000/5,000
v.D.C. 0/505A/0/10/100/500mA/
10 amp. 02K /200K /20
MEG. OHM. £15 P. & P. 25p

MODEL 5025 57 Ranges,
Glant 5} in. Meter, Polarity
Reverse 8witch.
Benaitlvity: 50K /Volt D.C.
5K {Volt A.C. D.C. Volts:
125, .26, 1.25, 5, 10, 25, 50,
125, 250, 500, 1,000V.
A.C. Volts: 1.5, 8, 5, 10, 25,
50, 125, 250, 500, l OOOV
D.C. Current' 26, 50u.4, 2.5, 5, 9.5, 50 250, 500mA
5, 10 amp. Resistance: 2]( l(iK 10K, lMEG,
10 MEG. Decibels: —20 to +85 dB £12:'60
P, & P. 17¢p.

FTC-401
TRANSISTOR
TESTER

Full capabllities for
measuring A, B and 1CO.
NPN or PNP. Equally
adaptable for checking
diodes. Supplled com-
plete with jinstructions,
battery and leads.
£6-97i. P. & P. 16p.

TEIS
TRANSISTORISED
GRID DIP METERS

Bix ranges. 440 Kefa. -280 Mec/s
Operates on 9v. battery. Fuli

inutructions £12-v0.
P.P. 17§p.

270° WIDE ANGLE

ImA METERS

MWI1-6 60mm. square £3-97%

MWI1-8 80mm, square £4:97%
P. & P, extra

High quality ceramio ccnstruotion. Windings embedded In vitreous enamel.
Heavy duty brush wiper. Contlnucus rating. Wide range avaliable ex-stock.

8ingle hole fixi:

hafts. Bulk quantities avaliable,

ng, }in. dia, e
25 WATT, 10/25/50/100/“50/500/1000[1500/25000r50000hms 72ip.P.& P.74p
50 WATT. 10/25/50/100/350/500/1000/2500 or 6000 ochms. £1-05. P. & P. 7ip.
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms. £1-37}. P. & P. 7}p.

G.W.SMITH & CO.(

Tel: 01-636 3715

27 TOTTENHAM CT. RD. LONDON, W.1

3 LISLE STREET, LONDON, W.C.2

34 LISLE STREET, LONDON,

W.C.2

311 EDGWARE ROAD, LONDON, W.2

-6 MONDAY TO SATURDAY (EDGWARE ROAD

HONOR TE.10A. 20 kQ/Volt
5/25/50/250/500/2,500 v. D.C.
10/50/100/500/1,000 v. A.C.
0/5012A/2.5 mA/250 mA D.C.
0/6K/6 meg, chm. —20 to + 22
dB. 10-0, 100 mfd. 0.100-0.1 mid.
£3-471, P. & P. 16p.

a95

UNR 30 RECEIVER
4 Bands covering 550kc/a « 30mc/s. B.F.O. Bullé
in Bpeaker 220/240v AC. Brand new with instruc-
tions, £1576, Carr. 37}p.

MODEL TE-300 30,000
0.P.V. Mirrorscale, over-
load protection 0/.6/3/15/
60/300/1,200 V.D.C.
0/6/30/120/600/1,200
V.A.C, OISOMA/SmAI

6 OmA/300mA/600mA.
OISKIBOK/BOOKIB meg.
-20to + 63db.

25974, P. & P, 15p.

DEL TE-12. £0,000 0.P.V
0/0 8/6/30/120/600/1 200/
3,000/6,000 v, D.C. 0/6/30/120/
600/1,200 v. A.C. 0/60uA/6]
60/600 mA. O/SKISOOKIGMeg /
60 Meg.. 50 PF. .2 MFD,
£5:971, P. & P. 17p.

MODEL 500 30,000 O.P.V.
with overload protection,
mirror scale. 0/.5(2. 5[10/25[
100/250/500/1,000 v.
0/2.5/10/25/100/250/500/1, 000
v. A.C. 0/50uA16/50[500
12 amp. D.C. 0;60{K/6 meg;
60 meg . £8-874, Post paid.

MODEL TE-30 50,000 O.P.V.
Mirror scale, overload protection.
0/3/12/60/300/600/1,200 v. D.C.
0/6/30/120/300{1,200 v. D.C.
.03/6/60/600 MA. D.C.
16K/160K /1. 6/16 MEG.
—20 to +63 dB. £750,
P. & P. 15p.

TMK MODEL TW-20CB

FEATURES KESETTABLE
OVERLOAD BUTTON. B8ensi-
tivity: 20K Q/Voit D.C. 5K 3/ Volt

AC.
DC Volts: 0-0.5, 2.5, 10, 50, 260, ]
1,000V. A.C. Volta: 025 10, 590, !
250, 1,000V. D.C. Currents: 0-0.05,
0.5, 5, 50, 500mA. - 10 amp.
Reslstance: 0- 5K, 50K, 0-500K.
5 MEG. Decibels: -20 to + 52db.
£11-50. P. & P, 17¢p.

WS62 TRANSCEIVERS
Large quantity availablefor EXPORT!
Excellent condition. Enquiries invited

UR-1A SOLID STATE
COMMUNICATION RECEIVER

4 Bands covering 550kc/s - 30mc/s. FET, 8 Meter,
Variable BFO for 88B, Built in Speaker. Band-
spread, Bensitivity Control. 220/240v AC or 12v
DC. 12§° x 44* x 7°. Brand new with instructions.
£85. Carr. 37¢p.

LAFAYETTE HA-600 RECEIVER
General
coverage
150-400

v Ay o
P

variable B.F.O., noise limiter, 8 Meter, Band-
spread. RF Galn. 15” x 937 x 83", 18 Ib, 220/340v
AC or 12v DC. Brand new with instructions. £45
Carriage 6

LAFAYETTE HA-800 SOLID STATE
AMATEUR COMMUNICATION
RECEIVER

me/fs. e
Dual con- 5
version, 2
mech.
filters,
product

MODEL A8-100D. 100K Q/Volt
5 in., mirror scale. Built-in meter
protec'.lon 0/3/12/60/120/300/600

1,200 v. D.C.
0/6/30/120[300[600 v. A.C.
0/101A/6/60/300MA/12 Amp.
0/2K/200K /2M/200M. -20 to +
17 dB. £12-50, P. & P. 17ip,

TMK LAB TESTER

100,000 O.P.V. 6} in. 8cale
Buzzer 8hort Circult Check.
SBensitivity: 100,000 OPV

1,000V. A.C. Voits: 3, 10,
50 260, 500, 1,000V. D.C.
Current: 10, 100uA, 10,
100, 500mA, 2.5, 10 amp. Resistance: 1K, 10K,
100K, 10MEG, 100MEG.

Decibels: 10 to +49 db. Plastic Case with
carrying handle. 8ize 7§ x 6} x 3i. £1890.
P. & P, 25p.

SKYWOOD SW-500

50 K (3/Volt, Mirror scale
D.C. volts: 0.6/3/12/30/
300/600. A.C. volts:
3/30/300/600 D.C. cur-
rent: 2014A/6/60/600mA.
Resistance: 10K/100K/{1
Meg, 517)ec(iil'§ls: —20 to
P. & P. 16p. D

teot.

,» variable BFO, 8 Meter, 100kc/s calibrae

tor, 220/240v AC or 12v DC. 15*x 95 x 83",
18 1b. Brand new with Instructions. £57-50.

Carr. Paid. (100ke/s Crystal £1-97}p extra).

FULL RANGE TRIOEQUIPMENT

EDDYSTONE V.H.F. RECEIVERS
770R. 19-165 Mc/s. excellent condition. £150.

SOLID STATE VARIABLE A.C.
VYOLTAGE REGULATORS

Compact and panel mounting.
Ideal for control of lamps,
drills, electrical applianceseto,
Input 230/240 v. A.C, Output
continuously variable from
20 v.-230 v, Model MR 2808
5 amp 68 x46 X 43 mm.
£8-374. Model MR 2310
10 amp 90 x 68 x 60 mm.
£11-974. Postage 12}p.

AUTO TRANSFORMERS
o1 15/230v. Step up or step down. Fully shrouded.
150 W. £2-37+, P. & P. 17}p
300 W £3-26, P. & P, 22}p
500 W. £4- 97&. P. & P. s'zip
1,000 w. £7-25, P. & P. 8
1,500 W, £8-974, P. & P 42}p
5000 W. £36-00 F. & P.

VOLTAGE STABILISER TRANS-
FORMERS. 180-260v. loput. Output 230v.
Available 150w or 225w. £12:50, Carr. 25p.

MODEL s-zso
General Purpo
r‘ anch Mountgxggso
| 1 Amp ..
(&g (UF 25amp . 2676
[ @ " | | 5Amp .. £9-75
(il samp I £1460
@@\ | § 10amp .. £1850
E ,,J_ - 12 Amp .. £21-00
- 700

Tel: 01-437° 8204
Tel: 01-437 9155

Tel: 01-262 0387
5 DAY THURSDAY )

INPUT 230 VOLTS,
GUTPUT VARIABLE
Bpecial discounts for quantity

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality ® Low price ® Immediate delivery
MODEL 8-260 B Panel Mounting P
1 Amp .. .

Amp
Please add postag

1 .-,f.;iﬁ”@-
J-’

ALL MODE

50/60 CYCLES
0-260 VOLT8

All Mail Ord

11-12, Padding

London, W.2
01-262 6562
vde supplied )
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OSCILLOSCOPE PROBE TM8II9

High impedance 100/] resistive attenuated
probe foraccuratedisplay of MF waveforms
or short rise time pulse signals, offered
brand new with all accessories and
instruction manual. List price £17.
Our price £7-50 including earth bayonet
TM8194. A MARCONI PRODUCT

SOLARTRON OSCILLOSCOPE
§235.2

The best of the surplus scopes for £52,
fully serviced and calibrated, compare the
specification with others. Bandwidth
qDC-10MHz at 3 dB. Sénsitivity is | MV/cm,
qTime Base 0.| usec-lcm/sec in 7 decades
Wwith fine control of each range. Uses
C Core mains transformers/4 in. High
resolution flat face PDA CRT and many
other features make this scope very
suitable for colour television servicing
and many other applications. Price £52
P. & P. £1-25,

BARGAIN OFFER 6V DC TAPE
RECORDER MOTORS Type DM148-1.
Fully screened * reversible * constant

speed * specially designed for Portable
Recorders * Price only £1 P.P. |0p

20Ky ELECTROSTATIC
YOLTMETER UNIT
5 in. scale Ernest Turner Model 32
contained in polished wood case with
HY input sockets. Only £10 Carr. I5p

MARCONI 12 KHz QUARTZ
CRYSTAL contained in B7G envelope
with flying lead connections. Brand new
only 62}p each.

MORGANITE GLASS ENCLOSED
RESISTORS Value 2.5k. meg ohms,
tolerance 10%. £1-25 per carton of four.

MARCONI TF930
field strength measuring equip-
18-125 mHz. £65.

H.F.
ment.

GALLENKAMP OVEN
TYPE OV400
This oven offered as new. List over £240.
Qur Price ONLY £125.

IMPEDANCE BRIDGES
AVO Type | with slide rule scale as n‘ejv;

Bradley Type 131 LC/R bridge .. £30

Cossor Model 1446 with C.R.T. phase

balance oo .. og .. £35

Wayne Kerr Model B221 0-19%, accuracy
£

Wayne Kerr Model B521 LC/r Bridge £40

Solartron Model MM%06 | to 300pf &
-1 to 300uH. .. .. .. £33
Marconi Model TF936 Measures L&C at
80Hz | & I0kHz .. 0o .. £5§

RECEIVERS COMMUNICATIONS
Eddystone 770U range 150 to 50021:-41;
Eddystone 840A range -5 to 30MHz £32
Hallicrafters $27¢ Range | 10-220 mHz £45
Hallicrafters $36 Range 28-143 mHz £40
Marconi CR100 Range 50kHz to 30m‘H;

3
Marconi CRI50/2 Range 2 to 60 mHz
double conversion .. an
HRO. MX Model range ‘5 to 30 mHz
full set coils .. oo oo .. £27
RI!S5 Trawler band model with super
slow motion drive .. ba .. €17
APR/4 Search Receiver range 38 to
1,000 mHz o0 .. .. £95

SPECIAL ITEMS OF INTEREST
DAWE Sound level Meter Model {400E
small portable instrument fully transis-
torised with manual/leather case/ &
built in calibrated microphone. Condition
as new .. an .. oo .. £45

Dawe Stroboflash Model 1200C cali-
brated between 6 & 14,500 R.P.M. Good
used conditionffor mains operation £25

Dawe Stroboflash Model 1200E calibrated
between —300 to 18,000 R.P.M. as new

condition with portable stroboflood
gun oo no an .. £45
Crompton Parkinson direct reading

Kilowatt Meters. Range 0 to 4 Kilowatts,
4 inch flush panel mounting for 250v
single phase operation S50HZ with
external resistance oo . £I5

PYE Electrostatic Yoltmeter model 11310
scalamp type Voltage range I8KY mains
operated in good used condition .. £22

KIENZLE ELECTRONIC PRINTER model
DII-E as new condition .. .. £150
*Videcon Tubes Cathodeon type C9/38A
brand new at surplus price .. .. £15
Cambridge model D.E. Potentiometric
Recorder. Single point type. Range 0-10
mVs. Chart speed 30in./Hr. Slide wire
accuracy 0:3% offered brand new with
manual and cdmponents, charts etc.

224p post/packing.

SPECIAL OFFER

“INSULATION TESTERS” TYPE No. (I METROHM by
famous British manufacturer. All solid state. No handles to crank.
Runs off 9 volt transistor battery. Simply press button for function.
Range 0'l to 25M ohms for insulation testing. Also 0-1 to 100
ohms for resistance and continuity checking. Clear, concise scale.
Small size modern instrument, complete with carrying strap and
protecting cover, Offered in good used condition ready to work.
For 250 volt pressure only. List Price £19:50. Our Price £6-00 plus

KELVIN HUGHES
TYPE 17
RADAR EQUIPMENTS
BRAND NEW WITH ALL
. ACCESSORIES
6 FT. SCANNER. 24V ELECTRICS

HEWLETT PACKARD
TRANSFER OSCILLATOR

MODEL 540B, IN AS NEW
CONDITION
WITH HANDBOOK

P.U.R.

Honeywell Brown Electronic Recorder.
Potentiometric type, Sensitivity 0-OlmV
& 0-1mV offered as new perfect order £225

RHODE & SCHWARZ POLYSKOP
SWOB 2)

With accessories for sale or hire.

AIRMEC PORTABLE RF SIGNAL GENERATOR.
AM/FM Type CT212, Specially designed for field use for
mains or 12v operation. Frequency range
*Variable output
from 1 micro V 100mV 0 to 80db. Offered in excellent

30MHz, Accurate scale calibration.
condition. Only £45

Cossor Electronic Invertors type

CRA 200. A high quality device for

producing a |15v 400HZ single phase

output. Incorporating the following

features:

* Full overload protection.

* Sine wave output.

* Remote control facilities.

* Completely Solid State (Silicon
transistors).

* Built to Aircraft specifications.

* |80VA of output continuous.

May be run in series operation for

3 phase requirements. Offered brand

new boxed units. Price £17-50

Carriage 50p

Constant Voltage DC Power Supplies
Mode! DC'8

A stabilised unit supplying 48vdcat 4 amps

input 200-245vac stabilised to within

+1% at full load. Supplied new .. £22

VARIAC TRANSFORMERS
8 amp type fully shrouded with scale
plate & control knob. Good used condi-
tion. Price £10 Carriage 75p.
Also 3 amp type as above £4-50p Carr.50p

TEKTRONIX 551
WITH TWO PLUG INS
PERFECT CONDITION

85kHz to

MARCONI 80ID
A.M. SIGNAL
GENERATOR 10-470
MHz OUTPUT
0.1 uV to IV

MARCONI TF867 Standard RF Signal Generator,
range 156kHz to 30MHz. Variable output from 4 micro V
to 4 Volts. Extremely accurate attenuator, high output
stability and discrimination make the generator very
suitable for precision measurements on networks and
filters. Modulation up to 100% may be applied at
400 or 1000 Hz. Built in crystal calibrator. Offered in
first. class condition. Price £175.

MAGNIFICATION METERS

Marconi Q Meter Model TF329G perfect condition £50
Marconi HF Q Meter TF886A perfect condition. . £40
Advance Q Meter Model T.2 perfect condition. . . .£40
Dawe Production Q Meter Model 620C brand new £55

TEKTRONIX 515A
and

TEKTRONI X 524AD

AVAILABLE NOW

EIMAC SK-600A. Air spaced Valve

Holders suitable for 4X250, etc. Power

tetrodes, brand new, boxed, complete

with clamps, screws; heavy silver plate

fz;isl‘\,. Normal list price £6-50. Our price
-50.

A.E.I. MINIATURE UNISELECTOR
SWITCHES

No waiting, straight off the shelf and

into your equipment, the Catalogue Nos.

are 2202A, 4/33A63/1; coil resistance is

250 ohms. Complete with base, and the

price is £5. Limited quantity only

available.

Also: 2203A, 2200A, 2202A.

SEARCH RECEIVERS AN/APR/4
Range 38-1000 mHz with 3 RF tuning
heads, circuit " diagrams, etc. £95.

WANTED. GOOD
QUALITY TEST
EQUIPMENT

Miniature solenoild driven wafer switches, type-Ledex
single pole, 7 pos., 3 wafers. Primarily used for channel
switching in Radio-Telephones. Wafers may be sub-
stituted for any type. Solenold voltage, 12 or 24V.
Brand new. £€1-50 each, p.p. 12}p.

LF OSCILLATORS & GENERATORS

Solartron constant output generator model DO905

between 10mV & [0 vols as new an
Donner sinewave oscillator [HZ-100KHz

AIRMEC Model 257 LF signal generator. Range 0-003-30HZ ..
AIRMEC Model—858 range 30-1,000kHz & 1-30MHz in 7 ranges . .
Wayne Kerr Video Osc’ model 0-22B 10Hz to |0MHz 0% oo 0o ..
oscillator TFB85A 25Hz-5MHz sine & 50Hz-150kHz square wave,

Marconi
variable O.p. 316uV to 31-6 volts

TS-47APR range 40-500MHz. {unctiov{ 'modu.latedlﬁﬁlselclw. mt;i.ns orA imtte;-):

operated small portable unit

PYE LF Osc’ Model 11026 range 4Hz to 40kHz .. .. .. ..
The above instruments are in excellent operational order & condition, for mains

range 50kHz-50Mhz OP

. .. oa oa . £85
£35
£85
£37
£75

£30

£30
£22

voltage operation unless stated.

CANNON XLR AUDIO SERIES
PLUGS & SOCKETS

XL 3-31 3-Pole Socket 150p !
XL 3-12 3-Pole Plug The pair

XL 3-11 3-Pole Plug i 125p

XL 3-32 3-Pole Socket §{ The pair

XL 6-11 6-Pole Plug } 150p

XL 6-32 é-Pole Socket The pair
Offered Brand New. Sealed Packs at a
little over § List Price.

MARCONI 094 A/S
HF SPECTRUM ANALYSER
3-30MHz
LATE MODEL FOR SALE OR HIRE

MULLARD HIGH SPEED VALVE
TESTERS. We have a small quantity of
these very popular testers available late
model. Complete with cards and in good
working order. Price £45

LUCAS CAR RELAYS. 12 v. Heavy
duty make. Suitable for spotlights,
horns, overdrives, etc. Brand new.

Only 37p. Special price for quantities.

BARGAIN OFFER
200-yard reels equipment wire, size /024,
STC quality, various colours. Brand new
reels only 75p. P. & P. [2}p.

LOW VOLTAGE POWER SUPPLY
NITS

UNI
To supply 12-15-20-24 and 30 volts at
continuous 5 amps with current control
and ammeter employs silicon heavy duty
rectification and high quality components
very suitable for light duty plating and
charing duties. 240 v. AC supply, fully
fused. Small size only 10x7x6 in.
Offered brand new units. Price £12-50.

HUNTER MAGSLIPS 3 inch Series,
Type E-18-V/2, Very suitable for servo
operation of hydraulic valves radar aerials
and other applications for 50 volt 50 cycle
operation. Offered brand new in transit
boxes, at only £3-25 each.

Rhode & Schwarz UHF 1000 Load
Resistor. An oil immersed load 0-600
MHz 60 ohms 1000 watts. Type RD 1/60-
FNr H3086/14. Price £85 carriage extra.

LEEDS & NORTHRUP Integra. Siow
speed chart recorder and Temperature
controller for use with chrome AL
couples/temperature range 0-1000° C
incorporates POTENTIOMETRIC
RECORDER & Sensitive Controller
Series 60. Offered in good used con-
dition 00 00 ..£105

Noise Generator Model CT-82
Range 15kHz to 160MHz very useful noise
for factor measurements of receivers/
wide band I.F. amplifiers etc., the inscru-
ment is directly calibrated. in noise factor
and displayed on panel meter, also output
meter calibrated in dbs, for 115-250 vac
operation offered in good used condition,
small size low price only £8 Carr. 50p.

P.F.RALFE

10 CHAPEL ST. LONDON N.W.1
Phone 01-723 8753

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, boxed. Price £1-50, inc. P.&P.

COAXIAL SWITCHES
American Manufacture
Suitable for aerial changeover and high
frequency switching up to 1,000 MHz
miniature Vacuum drawn type 110 v dc
operation connections BNC and N types.
Offered brand new, boxed. Price £3-25.

LEAD-ACID EQUIPMENT
BATTERIES 10v 5AH.
Transparent casing. Size 24x5x7 in.
Offered brand new and boxed, 2 batteries
per box, complete with links and full
instructions. Can supply voltages in the
range from 2-20v. Price £2-25, inc. P.&.P.

BURNDEPT RF PLUGS still available.
These hard to find plugs are used on a
multitude of equipment, especially
Londex aerial ¢/o relays. Offered new
ex. equipment. 2 for 50p, inc. p.p.

NIFE traction Batteries Nickel lron.
1-2V per cell rated at 180 A.H, Sold in
crates of three cells or crates of five cells.
£4 per cell. Guaranteed best buy.

BT91-500R THYRISTORS
500 PIV Max rect. Current 16 amps,
Guaranteed perfect. Price £i-25 each.

COLVERN HELICAL POTS
IK ohms -

5K ohms

10K ohms ALL TEN TURN
20K ohms

30K ohms PRICE £1-75

ELECTRONICS VOLTMETERS for
low level signal sources.

PYE High Impedance DC Amplifier for
measurements better than 20 uV to 10
volts centre zero. Price £56.
PHILIPS GM 6010 | mV FSD to 300 V
in 12 ranges. Price £45

PHILIPS PM 2520 | mV FSD to 300 V
in 12 ranges RMS voltmeter 10 Hz to
| MHz. Price £45

SOLARTRON VF-252, AC millivolt-
meter §-5 mV for FSD to 15 V 30 M ohms
impedance. Price £65

H. W. SULLIVAN STANDARD
AIR SPACED CONDENSERS
Capacitance range 0 to 100 pf fully
screened with engraved vernier sub-
divided into 100 equal divisions complete
with vernier index and original manu-
facturers seal offered brand new, at

only £25 each,
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SERVICE TRADING

INPUT 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260 v. A.C.

BRAND NEW. Keenest prices in the
country. All types (and spares) from
4 to 50 amp. available from stock.

0-260 v.at l amp. ......... £5-50
0-260v.at 2-5amps ....... £6-75
0-260 v. at 5 amps. .... £9-75
0-260 v. at [0 amps. ...... £18-50
0-260 v. at IS amps. ....... £25-00
0-260 v. at 20 amps. ....... £37-00
0-260 v. at 25 amps. . ...... £49-00
0-260 v. at 37-5 amps....... £72-00
0-260 v. at 50 amps. ....... £92-00

20 Different types available for
immediate delivery.

1 AMP
OPEN TYPE (Panel mounting). £ amp. £3-93
| amp £5-50. 2} amp. £6-63. P. & P. 40p.

RING TRANSFORMERS ¥ -
Functionaf Versatile Educational ":—\.

These multi-purpose Auto Transformers, with
large centre aperture, can be used as a Douole
wound current Transformer, Auto Transformer,
H.T. or L.T. Transformer, by simply hand wind-
ing the required number of turns through the centre opening.
E.g. Using the RT.100 V.A. Model the output could be wound
to give 8V @ IZ{Amg,, 4V, @ 25Amp. or 2V. @ S0Amp,, etc.
Price: RT.I00VA 13.18 turns per volt, £2-25+28p p. and p.

RT.300VA 2.27 turns per volt, £4-20+38p p. and p.

RT.IKVA 1.82 turns per volt, £6.50+58p p. and p.

RT.2KVA 1.5 turns per volt, £10-50+80p p. and p.

RT.3KVA 1.5 turns per volt, £M-00+2£> p. and p.
0 ot e G e GNER N Gt S ¢
L.T. TRANSFORMERS

All primaries 220-240 volts.
Type No. Sec. Taps Price Carr.
12v.at5A ... £1-88 28p
2 30,32, 34,36 v.at S5amps. ... £4-68 45p
3 30,40,50 v.at S5amps. ....... £6-88 45p
4 10,17,18v.at |0amps.—..... £4-95 45p
5 6,12 v,at2C amps...... £6-43 45p
6 17,18, 20 v, at 20 amps £7-28 55p
7 6,12,20 v.at 20 amps. .. £6:88 55p
8 24v.at10amps............ .. £523 35
9 4,6,24,32v.at 12amps............. £7-15 45p

— . — — — — — — —
AUTO TRANSFORMERS. Step up, step down.
110-200-220-240 . Fully shrouded. New. 300 watt
type £3-63 each. P. & P. 35p. 500 watt type £5-13 each.
P. & P. 45p. 1,000 watt type £7-13 each. P. & P. 55p.

““TIGHT SOURCE AND PHOTO CELL

MOUNTING -
Precision engineered light source
with adjustable lens assembly and . =

ventilated lamp housing to take Y.

MBC bulb. Separate photo cell mounting assembly for
ORP.12 or similar cell with optic window. Both units
la,re&single hole fixing, Price per pair £2-75 plus |8p.

e S — i Gm S— cw— S— w—
LIGHT SENSITIVE SWITCHES

Kit of parts including ORP.12 Cadmium
Sulphide Photocell. Relay Transistor and
Circuit. Now supplied with new Siemens
High Speed Relay for 6 or 12 volt oper-
otions. Price £1-25, plus 12p P. & P. |
ORP. 12 and Circuit 63p post paid.

220/240 A.C. MAINS MODEL |
incorporates mains transformer rectifier and special
relay with | make, | break, H.D. contacts. Price inc.

circuit £2-38.._&lus 20p P. & P.
— — — P T s et E— e — —
Ir INSULATED TERMINALS

| Available in black, red, white,
yellow, blue and green. New
10p each. Post paid.

« e EE—es C——— C— G—— C——— — G— —
SA WAMULTI RANGE TESTERS
LATEST TYPE
MODEL K-30. THD has thermal scales pro-
vided which directly reads temperature.
With thermometer probe attached. e

Meter checks from —50° C up to

Technical Data .

DC volts: 0-25 ~, 1000V in 6 ranges (10k 0Q/V)
AC volts: 10 ~ 1000V in 5 ranges (5k Q/V)
DC milliamperes: “~250ma in 4 ranges
DC ohms: Rx |~ Rx000 in 4 ranges (min 2 0 & max

10mg ). Decibels:—20 ~o + 62 db. °
& 01+200° C

Temperature: —50° C ~100° C

—50°—200° F & 30°—400° F
Size: 5§ x 32 x |# in. Weight 1-2 Ib. PRICE £12:60, Post paid.
TEN OTHERMODELS FROM STOCK. LEAFLET
ON REQUEST.
. - AS— — —

= o et p g P Pt e s
RUNNING HOUR METER. 240
volt, 50 cycle, 22 watt. Calibrated
in minutes, Six figure. PRICE;
£3:00 including Post & Packing.

—— —— i S S P f— — — r— f— — O
VENNER ELECTRIC

TIME SWITCH ® T
200/250 volt. Ex-GPO. Tested, perfect T o
condition, Two ON, two OFF, every 24 hrs, E"'- l
at any manually pre-set time. Price: |0amp. ‘v e
£2-75. |15amp. £3-25. 20amp. £3-75. P, & P. .ﬁ'
Y

20p. Also available with Selar Dial ON at
dusk_ OFF at dawn, Prices as above.

ALL MAML ORDERS, ALSD CALLERS AT:

57 BRIDGMAN ROAD.
LONDON. W4 5BB. Phone: 01-995 1560

Closed Soturdays.
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Postage and Carriage shown
below are inland only. For
Overseas please ask for

quotation, We do not
issue a catalogue or lisi.
— — — — — 2

RHEOSTATS

(wa ing embedded in Vitreous
Ename!, heavy duty brush assembly designed
for continuous duty. AVAILABLE FROM
STOCK IN THE FOLLOWING Il VALUES :
100 WATT | ohm 10a., 5 ohm 4.7a., 10 ohm 3a.,
25 ohm 2a., 50 ohm L.4a., 100 ohm la., 250 ohm
*7a,, 500 ohm ‘'45a., tk ohm 280mA., I'5k ohm
230mA., 25k ohm *2a., 5k ohm 140mA., Diameter
31in. Shaft length 2in. dia. §iin., £1-50. P. & P. 15p.
SO WATT I.12/10/25/50/100/250/500/1K/1 -5K/2-5K/
SK ohm. All at £1-12 P. & P, | p,

25 WATT 10/25/50/100/250/500/1 K/I -5K{2:5K ohm.
All at 78p, P. & P. Sp.

Black Silver Skirted knob calibrated in Nos. 1-9. [}
in. dia. brass bush. ldeal for above Theostats, 18p ea.

UNISELECTOR SWITCHES NEW 4 BANK
25 WAY FULL WIPER

25 ohm coil, 24 v. D.C. operation -
B Egj

£5-88, plus 22p P. & P,
4 Sty

6 BANK 25 WAY FULL WIPER
25 ohm coil, 24 v. D.C.
8 BANK 25 WAY FULL WIPER
24 v. D.C. operation, £7-63, plus 22p P. & P.
ot et s G | — ] —— —— — ] t—
12-28 VOLT D.C. BLOWER UNIT
made Blower Unit. 5,000 RPM, -54 amps. )
Size 3” diameter x 3}” long over all,
Price £2-00 post paid.
VERY SPECIAL OFFER
testers. Excellent condition, fully tested. Complete
with leather carrying case. £€12. P. & P 50p
THREE EASY TO BUILD KITS USING XENON WHITE X
TRIGGERING CIRCUITS. PROVISION FOR EX-
TERNAL TRIGGERING. 230-250v. A.C, OPERATION.
The Strobe is one of the most useful and interesting
instruments in the laboratory or workshop, It is
of speeds. Many uses can be found in the psychiatric
and photographic fields, also in the entertainment
business. It is used a great deal in the motor industry
and is a real tool as well as an interesting scientific

operation. £6-50, plus 22p P, & P.

Powerful, smooth running, precision

Cannot be repeated. 500 v. 50 Meg Record insulation
LIGHT FLASH TUBES. SOLID STATE TIMING +
invaluable for the study of movement and checking
device.

TS ST TS TS T T T TR

EXPERIMENTERS “ECONOMY” KIT
Adjustable | to 36 Flash per sec. All electronic com-
ponents including Veroboard S.C.R. Uniiunction
Xenon Tube+instructions £5-25 plus 25p P. & P.
NEW INDUSTRIAL XIT
Ideally suitable for schools, laboratories etc. Roller
tin printed circuit. New trigger coil, plastic thyristor
Adjusrable (-80 f.p.s. Price £9-45, 50p P. & P,
HY-LYGHT STROBE '
“This strobe has been designed for use in large rooms,
halls and the photographic field, and utilizes a silica
tube for longer life expectancy, printed circuit for
easy assembly, also a special trigger coil and output
pacitor. Speed adj bl -30 f.p.s. Light output
approx. 4 ioules, Price £10-88. P. & P. 50p.
7-INCH POLISHED REFLECTOR. Ideally suited
% for above Strobe Kits. Price 53p and 13p P. & P. or
% Ppost paid with kits.
e e s Fevke e e s e Aok ook ok ok ok ok ok
—

OTOROLA MACIi1/6 PLASTIC

MOTOROLA 11/6 PLASTIC
TRIAC 400 PIV 8 AMP

Now available EX STOCK supplied complete with full
data and applications sheet. Price £1:05 plus 7p P. & P.
Suitable diac 30p (RCA40583)

ELECTRONIC CRGAN KIT

Easy to build, solid
state. Two full octaves
(less sharps and flats).
Fitted hardwood case,
powered by two pen-
== lite 14v. batteries.

Complete set of parts including speaker, etc., together
with full instructions and 10 tunes. £3-00. P. & P. 25p.

5T ELECTRON s e

in 1 ELECTRONIC PROJECT KIT

50 easy to build Projects. No soldering, no special tools
required. The Kit includes Speaker, meter, Relay,
Transformer, plus a host of other components and a 56-
page instruction leaflet. Some examples of the 50 possible
Projects are: Sound level Meter, 2 Transistor Radio,
Amplifier etc., etc. Price £7-75. P. & P. 30p.

—

[ i Sy SO E— S— e —
CRYSTAL RADIO KIT

Complete set of parts including: crystal diode, ferrite

aerial, drilled chassis and personal ear-piece. No

soldering, easy to‘build, full step-by-step instructions.

e e e e e e vk v e v sk e g o s e e ik

£1-75 inc. post.

HOSIDEN DH-02-$
Stereo Headphones

Qutstanding performance, 8 ohm im-

pedance and 20-12,000 cps. Adjustable
head band. Price only £2-38, P. & P. 12p.
Complete with lead and stereo jack plug.

RELAYS ~New SIEMENS PLESSEY, ecc.
MINITURE RELAYS AT COMPETITIVE PRICES.
|2 3 4 1 2 3 4
63p-

45 6-9 2HDM 50p 700 12-24 2c/o

185 6-12 2¢/o 63p* 700 15-35 2c/o HD 73p*
185 6-12 4c/o 73p* 700 16-24 & &lp*
230 9-18 2c/o HD 63p* 1250 24-36 4c/o dip*
230 9-12 4c/o 78p* 2500 3645 5M &3p*
280 9-12 2¢/o 73p* 2400 30-48 4cfo Sop

600 18-32 4c/o 78p* 5800 40-70 4c/o 63p”
700 16-24 4M2B  63p* 9000 40-70 2cfo Sop”
700 16-24 4¢c/o 78p* 15k 85-110 6 M top=

(1) Coil ohms; (2) Working d.c. volts; (3) Contacts; 4)
Price HD = Heavy Duty. All Post Paid. *including Base.
MAINS RELAY

230 v. A.C. coi! 3 c/o, 10 amp. A.C. contacts. 50p
+ 8p p. & p. Similar to above illustration. 1

RECHARGEABLE NICKEL
CAD. BUTTON CELLS.

2 x 1.2 v, 250 MA/HR Nickel Cad. Cells,
connected to give 2.4 v, at 25 milliamp/10 hour
rate, complete with 200/250 v. A.C. charger,
unused. Price 48p each plus 8p p. & p. or

units for £1-00 post paid. ]

et o S S — S G G S S S| G m—

NICKEL CADMIUM BATTERY

1.2 v. 35 AH. Size 80 high x 3 x 10. £1-50 each, plus 20p
P. &P.
Sintered Cadmium Type 1.2 v. TAH. Size: height 3} in.,
width 2§in. X |1%in. Weight: approx. 13 ozs. Ex-R.A.F.
Tested 63p. P. & P. I15p.

— e — A E— G G T G S S W= §

230 VOLT AC SOLENOID -

EXTREMELY POWERFUL
SOLENOID withapproximately
141b. pull, linch travel. Fitted with
mounting feet, Size 4 inches long,
23 inches wide and 3 inches high. :
Price £2-00 including post & pkg. X

36\!olt30amp.A.c. Iur I:lc ' =
Variable LT, Supoly Unit > @ g

tinuously variable 0-36 v. Fully isolated.
Fitted in robust metal case with Volt-
meter, Ammeter, Panel Indicator and
chreme handles. Input and Output fully fused.

suited for Lab. or industrial use. £58 plus £2 p. &

230V/240V COMPACT éﬁ = 3

SYNCHRONOUS . )
Ay =l

Ideally
&

GEARED MOTORS
Manufactured by either Sangamo, Haydon
or Smith. Built-in gearbox.

| rev. per hour. (?Io:kwise rotation.

I rev. per hour. Anti-clockwise rotation,
2 revs. per hour. Clockwise rotation.

3 reys. per hour, Anti-clockwise rotation.
5 revs. per hour. Anti-clockwise rotation.
15 revs. per hour. Anti-clockwise rotation.
60 revs. per hour. Clockwise rotation.
Fraction of makers’ price. All at 75p incl. P, & P,

— e S— SR S RS RS SEES Sl S G —

12 VOLT DC MOTOR —
Powerfu! 12 volt | amp REVERSIBLE N
motor. Speed 3,750 rpm. Complete :

with external gear train (removable)
.giving final speed of 125 RPM. Size
4}in. X 2}in. dia. Price inc. post 95p.

PARVALUX TYPES DI9 230/250 VOLT
AC REVERSIBLE
GEARED MOTORS

30 r.p.m. 40 Ib. ins. Position of
drive spindle adjustable to 3
different angles. Mounted on
substantial cast aluminium
base. Ex-equipment. Tested and
in first-class running order. A
really powerful motor offered ata
fraction of maker's price. £6-:30, P. & P. 50p.

et st e et e ] e (R S e WO —

BODINE TYPE N.C.1

GEARED MOTOR

(Type 1) 71 r.p.m. torque 10 1b. in.
Reversible 1/70th h.p. 50 cycle .38 }==
amp. (Type 2) 28 r.p.m. torque 20~
Ib. in Reversible 1/80th h.p. 50 cycle .28 amp.

The above two precision made U.S.A. motors are
offered in ‘as new' condition. Input veoltage of motor
115v A.C. Supplied complete with transformer for
230/240v A.C. input

Price, either type £3:15 plus 35p P. & P. or less trans-
former £2713 plus 27p P. & P.

These motors are ideal for rotating aerials, drawing
curtains, display stands, vending machines etc. etc.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

\

9 LITTLE NEWPORT STREET,
LONDON, WCZH 7JJ.
Tel.: 01437 0574
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AERO SERVIGES LTD

TWO
NEW A.C./D.C.
MULTIMETERS
FROM RUSSIA

TYPE 4312—iow sensitiv-

ity {667 o.p.v.) extremely

sturdy  instrument for
general electrical use.

D.C. ranges: 0.3.1.5+7.5-30-
60-150-300-600-800V and
78mV;  300ua-1.5-6-15-
60-150-600mA 1.5-6A.

A.C. ranges: 0,3-1.5-7.5-30-
60-150-300-600-900V.

1, 5-6-15-%150-GWmA

1.3-6A.
Resistance: 0.2- -3-80k 0.
Accumcy. D.C. 1%; A.C.
1.8%
PRICE with carrying case
and leads £9-76
TYPE 4313-—high itivity for general ic and TV-radio

repair applications,

Bensitivity : 20,000 o.p.v. DC and 2,000 o.p.v. AC.

D.C. ranges: 75mV-1,5-3-7,5-16-30-60-150-300-600V.
60-120-60044A-3-15-60-300mA-1.5Amp.

A.C. ranges: 1.5-3-7.5-15- 30-60-150-300-600"
600.4A-3-15-60-300mA-1.6A.

Reslstance: 0.5-5-50-500k Q.

Capacity and Transmission level scales.

Accuracy: 1.6% D.C.; 2% A.C.

PRICE, with c.rrying case and leads £10-50.

Both Instruments have kunlfe edge pointers and mirror scales.

WHEN ORDERING BY POST PLEASE ADD £0-12}

(2/6) IN ( FOR HANDLING AND POSTAGE.
C.0.D. ORDERS ACCEPTED

ALL MAIL ORDERS MUST BE SENT TO HEAD

OFFICE AND NOT TO RETAIL SHOP.

NEW TRANSISTORS ADDED

SILICON PNP PLANAR EPITAXIAL LOCK-FIT
Dissipation 300 mW; Ft=100 Mc/s. f

80V 4 hfe min. 80., oo .

BFWS88 80V hfe min. 40..

BFWBY 40V hfe min. 80..

BFWS1 20V hfe min. 40..

MINIATURE WIRE ENDED SILICON
RECTIFI RS

1N 4002 100 pi.v. 1A o 00 .. 010
1N4004 400 p.i.v. 1A .. 0o 9o o 012
1N4006 800 p.i.v, 1A . o9 .. .. 018

MVIOB LIGHT EMITTING DIODE
To 18 outline. Brightness 500 Ft.L at 60 mA. Forward voltage
1:65 to 2V. 8pectral length 6300 to 7000A (red light). Lens
diameter 0-170in.
PRICE £1-05 plus 0-10 P. P.

INTEGRATED MONOLITHIC DUAL
OPERATIONAL AMPLIFIER MCI1435P
Two identical amplifiers in 14-pin dual-in-line epoxy package.
400m'W dissipation. Typical open loop voltage gain 7000. Max.
c‘lulex}em,ln‘l2 hasut %+ 5V. Power supplies 6 to 9V, Max. frequency

1 me/s. Q0.

MINIATL;SRE CERAMIC CIAl:;ACITORS

D.C. WORKIN
5% tolerance: 22-27-33-39-47-56-68-100-120-160-
180-2‘20-270-330 390-470-660 . . .. 20p per 20
680-820-1 oo .. 28p per 20
20% + 80% tolannce' 1500- 2200;:17‘ . .. 22p per 20
3300-4700-6800-10,000pF 9o .. 24pper?20
20% + 80% tolerance:" 0- 015;1,1" 26p per 20
0-022uF .. £26p per 20
0-033uF .. £8p per 20
per 20

0-047uF .. ..
Note: Minimum orders accepted 20 per type,

TWO NEW OSCILLOSCOPES FROM RUSSIA

CI-5 SINGLE BEAM

OSCILLOSCOPE
10 mec/s passband, triggered
sweep from 1 u sec, to 3 milli-
sec. Free running time base
from 20 c/s to 200 ke/s. Built-in
time marker and amplitude
calibrator, 8-in. cathode ray
tube with telescopic viewing
hood £39°00

Cl-16 DOUBLE BEAM
OSCILLOSCOPE
5 me/s passband. Separate
Y1 and Y2 amplifiers,
rectangular 5 in. x 4 in,
cathode ray tube, Cali-
brated triggered sweep
from 0.2 p sec, to 100 milli-
sec. per cm. Free running
time base 50 c¢/s to 1 me/s.
Built-in time base calibra-
tion and amplitude cali-
brator .......... £87°5
Full details on roquest.
Full servicing facilities and
spares avarlable.

OUR 1970/1971 CATALOGUE I8 AVAILABLE. PLEABE
SEND 8.A.E. FOR YOUR FREE COPY.
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PLEASE NOTE THAT VALVES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN

Head Office:

44a WESTBOURNE GROVE, LONDON, W.2

Tel.: 727 5641/2/3

Cables: ZAERO LONDON

Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,
LONDON W.2.Tel: 580 8403

A.R.B. Approved for inspection and
release of electronic valves, tubes,
klystrons, etc.

EXPORT PRICE LIST AVAILABLE FOR LARGE SCALE FORE!GN BUYERS

WE WANT TO BUY:

SPECIAL PURPOSE VALVES. PLEASE OFFER US
YOUR SURPLUS STOCK. MUST BE UNUSED.

TELEX 261306
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APPOINTMENTS VACANT

DISPLAYED SITUATIONS VACANT AND WANTED: £8 per single col. inch.

LINE advertisements (run-on): 45p per line (approx. 7 words), minimum two lines.

V\f/hzesre an advertisement includes a box number (count as 2 words) there is an additional charge
of 25p.

SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract
is placed in advance.

BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o
Wireless World, Dorset House, Stamford Street, London, S.E.1.

No responsibility accepted for errors.

Advertis¢ements ‘accepted up ta |

THURSDAY,g p.m., 10th IIENIE,

for the JULY issue, subject-to
space being availlable.

The Government of ZAMBIA requires

RADIO RADIO
SPECIALISTS | ENGINEERS

(Police Department) | (Civil Aviation)
Salary up to £2,579

x Contract of 36 months x Low Taxation

* 25% Tax-free Gratuity

= Subsidised Housing  x Education Allowances
* Appointment Grant of up to £200 payable in certain circumstances

* Salary £2,301 to £2,579 according to experience

Duties will involve the maintenance and installation of
police radio equipment throughout Zambia, travelling by
road and air.

The equipment includes modern low and medium power
H.F. equipment, S.5.8. equipment and V.H.F. equipment
including muitiplex links. Knowledge of maintenance of
teleprinters, diesel and petro! generators preferred.
Candidates, who will serve in the rank of inspector of
Folice (non-uniformed), must have completed a five year
apprenticeship or hold a service trade certificate or
equivalent qualification and have at least si« years post-
cualification experience.

Radio Specialist. Ref. M2Z[61274|WF

Duties will involve the maintenance, overhaul and instal-
lation of ground terminal radio communicazion equipment
and navigational aid at Airports and Flight Information
Centres.
The equipment includes radar systems, H.F. and V.H.F.
transmitters and receivers, L.L.S. and D.F. systems and
tape recorders, Candidates, who should be under 55 years
of age, should have practical experience and a knowledge
of theoretical principles within this field.
In addition they should have attained one of the following (—

(i) completion of a 5 year apprenticeship

(ii) a service trade certificate

(iit) an 1.C.A.C. certificate
or (iv) equivalent.
Radio Engineers. Ref. M2Z[690315]|WF

Apply to CROWN AGENTS, ‘M' Divisior, 4 Millbank, London, S.W.1 for application form and further particulars
stating name, age, brief details of qualifications and experience and quoting relevantreference number.

a%99

TELEVISION AND RADIO TRAINING

(DAY ATTENDANCE COURSES)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of one year’s duration, with
daily attendance, are available for beginners and shorter courses for men with previous training in Electronics and Radio.
Training courses in Radar and Radio Transmission are also available following the TV course. Write for prospectus to: London

Electronics College, Dept. B/5, 20 Penywern Road, Earls Court, London, S.W.5. Tel. 01-373 8721. m
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Join us now as a Computer Service Engineer,
and after six months’ paid specialist training, you
will be responsible for ensuring that our computers
are in peak condition.

We are Britain’s leading computer
manufacturer; we give men who want a rewarding
career an excellent basic salary while we train them
in every aspect of customer engineering in the
computer industry. You'll learn to deal with
operational problems, and to use the most intricate
machinery.

HNC or C&G in electronics engineering, a
Forces’ training in electronics, or similar
qualifications, are your passport to our
opportunities.

How far you progress is up to you—the
experience you get will stand you in good stead for
your future career development. You'll gain
knowledge of new methods and techniques on the
most sophisticated equipment.

To add to your basic salary, you can get
generous overtime and shift rates. There is a special
allowance for working in central London. You will
be operating in a computer environment on
customers’ premises in conditions well above the
average for industry.

Age: 21/35.

Locations: Middlesex, Hertfordshire,
Surrey, Central London, Manchester, Kidsgrove,
Reading, Bracknell. and Dublin.

Write giving brief details of your career, and
quoting ref. W W756Cto: A. E. Turner,
International Computers Limited, 85/91 Upper
Richmond Road, Putney, London SWis.

International Computers

1168.
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TECHNICAL
AUTHORS

The Data Systems Divisions
of Redifon Ltd engaged in
design and manufacture of
computer-based systems,
requires two additional experi-
enced Technical Authors to
meet its demand of expansion
programme. If you possess
HNC electronics or equiva-
lent knowledge and can meet
the challenge of producing
original drafts from engin
eering drawings of electronics
and digital equipment tele-
phone immediately for further
details and interview appoint-
ment. A secure career with
attractive salaries and

removal expenses will be
offered to suitable applicants.
Apply to:

S. Rehman Esq., Chief Technical Auther,

REDIFON LIMITED,
Data Systems Division, 17-23 Kelvin Way,

Manor Royal, Crawley.
Tel: Crawley 30511, Ext. 47 &

570

REDIFON[]

A Member Company of the Rediifusion Organisation

Senior
Engineer

Audio Systems £2,000p.a. +

Rank Bush Murphy are acknowledged leaders in the field
of high quality domestic radio, television and audio pro-
ducts. To strengthen our present team we want to recruit
a Senior Engineer to work on Audio systems.

He will be responsible for the design and development
of complete systems from initiation of the project to pro-
duction stage. For such a level of responsibility the right
man will have at least 3 years’ direct experience in design
and development of audio, tape and radio equipment.
Membership of I.LE.R.E. or LE.E. would indicate to us the
quality of the man.

The salary level and other employee benefits are as
generous as one would expect from an organisation of our
strength and profitability. Relocation expenses will be paid
where appropriate.

Please write quoting reference ww or telephone, giving
us brief details of your career to date, to:

David Jux, Rank Bush Murphy Ltd.,

i . Power Road, Chiswick, London, W 4.
) ¥ Telephone: 01-994 6491,
\ RANK BUSH MURPHY

1189
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Sea-going Radio Officers can now
make sure of a shore job and good pay.
\/\MMMN\/\/\/\/\/\/\N\/\N

If you’d like a job ashore, at a Telecommunications, Or a

United Kingdom Coast Station, Radiocommunication Operator’s
the Post Office will start you off General Certificate issued by the
on £1,080—£1,360, depending Ministry of Posts and

on age, with annual rises up to Telecommunications, Or an
£1,850. There are good prospects equivalent certificate issued by a
of promotion to higher posts, Commonwealth administration
opportunities exist for overtime or the Irish Republic.

and you would receive additional Find out more by writing to:

remuneration for attendance during The Inspector of Wireless
the late evenings, at night and on  Telegraphy,
Saturday afternoons and Sundays. IL.M.T.R.
You will need to be 21 or over, Wireless Telegraph Section ( L. 3 .
with a 1st Class Certificate of Union House,
Competence in Radiotelegraphy St. Martins-le-Grand,

issued by the Postmaster General  London, ,
or the Ministry of Posts and EC1A 1AR. R@S{E @%@@
Telecommunications

Assistant

Engineers Grade

East African Posts and
Telecommunications
Corporation

* Salary £2341 (single officers) or The officers’ duties will be connected with the installation and
£2437 (married officers) in scale rising maintenance of radio stations and will involve travelling to outlying
to £2718 stations at a considerable distance from their headquarters.
* Gratuity 25%,
* Low taxation
* Subsidised accommodation
* Education allowances
* Contract of 24 months
* Overseas Installation grant

Candidates, 28-45 years, should possess the City and Guilds
Intermediate Certificate (Telecommunications) plus a pass in Radio
Grade 2 or an equivalent qualification and must have a thorough
knowledge of the installation and maintenance of HF and VHF radio
equipment. A knowledge of microwave, carrier and telegraph
equipment would be an advantage.

Apply to CROWN AGENTS, ‘M’ Division, 4 Millbank, London, S.W.1, for application form and further
particulars stating name, age, brief details of qualifications and experience and
quoting reference number M2K/690815/WF 1180
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Experienced Test Engineers are invited to
write to Redifon with regard to vacancies in
our Test Department at Wandsworth
The salary range for these positions is £1,248—
£1.749 plus. The Company is engaged in the
design and manufacture of a wide range of
radio communications and allied equipment
from military pack - set to broadcast transmitter
Including communications receivers. M.F.
beacons, teleprinter terminals, cornplete radio
office installations for the Merchant Marine
and mobile H.F. S.S5.B. stations, Cur Test
Engineers have sound technical knowledge
coupled with good practical experience in the
alignment and test of H.F. and V.H.F
Communications equipment
The work is varied and interesting and offers
excellent opportunity to broaden experience
in semiconductors S.S.B. and Freguency
Synthesis
Please write in the first instance to
Norman Manion,

The Recruitment Cfficer, Redifon Limited

Broomhill Road, Wandsworth, S.W.18

REDIFONES

AMenber Compar 1l 0 Bia i s

1970

1174
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H.M. GOVERNMENT
COMMUNICATIONS CENTRE
has vacancies at Hanslope Park
for

TELECOMMUNICATION
ENGINEER

Posts are available for young men
between the ages of 25 to 30 years with
3-5 years post graduate experience in
communications or electronic design;
knowledge of VHF-UHF systems and
digital techniques an advantage. A degree
in Telecommunications or Electronics is
preferred.

Salaries are up to £2,500 according to
age, qualifications and experience.
Applications with details of previous
experience etc, to:

Personnel Officer, HMGCC, Hanslope

Park, Wolverton, Bucks. e

CAR RADIO TECHNICIAN

Bosch Automotive Products, in Watford, are looking for a
rather special Car Radio Technician.

You must not only enjoy working on your own with the most
modern equipment but also meeting people. We want you to
help in training our dealer service personnel and give technical
advice to dealers and private customers.

To cope with all this you must be qualified to City & Guilds
Standard in Radio and T.V. and have some administrative
ability in order to maintain spare parts lists and the like.

This is a real opportunity with a growing company and not
to be missed.

Interested ? Ring or write: Miss F. Cracknell
Bosch Automotive Products Ltd.,
Rhodes Way,
Watford, Herts.
Tel: Watford 44233

1184

LONDON BOROUGH OF BRENT
WILLESDEN COLLEGE OF TECHNOLOGY

DENZIL ROAD, LONDON, N.W.10

DEPARTMENT OF ELECTRICAL
ENGINEERING

LECTURER GRADE Il

to teach telephony on the C & G Tele-
communications Part | and Part Il courses.
Excellent opportunities exist for the develop-
ment of a laboratory for this section of the
department’s work.

LECTURER GRADE |

to teach Radio/T.V./Electronics theory and
practice on C & G Craft and Technician
courses.
Commencing salary within the scales
according to experience and qualifications :
Lecturer Grade 1l £2,032—£2,622
Lecturer Grade | £1,316—£2,160
subject to review.
Further particulars from Bursar.
1188

LEICESTERSHIRE EOUCATION COMMITTEE
LOUGHBOROUGH TECHNICAL COLLEGE

Principal: F. Lester, B.Sc., Ph.D., F.R.I.C.

DEPARTMENT OF ELECTRICAL ENGINEERING
Applications are invited for the post of

LECTURER GRADE |

duties to commence on the Ist September, 1971.
The person appointed will be required to teach
Radio and Television Theory and Practice,
Electronics and Electrical Principles to Final
Certificate level in Technicians and other courses.
Applicants should be suitably qualified and should
preferably be members of a Professional or Tech-
nician Institution. A thorough knowledge of broad-
cast receiving equipment is required; previous
teaching experience would be an advantage.
Salary will be in accordance with the Burnham
Scales for teachers in establishments for Further
Education (under review), viz: Lecturer Grade 1,
£1,230—£2,200, with placing on the appropriate
scale according to qualifications and experience.
Further particulars may be obtained from the
Principal, Loughborough Technical College, Rad-
moor, Loughborough, Leicestershire, to whom
completed applications should be returned within
fourteen days of the appearance of this advertise-

ment.
- 1190
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[ Y[ poLey sysTEM NOISE REDUCTION
IN RECORDING
AND COMMUNICATIONS

Dolby Laboratories manufacture professional noise reduction equipment which has been widely accepted by major
recording companies, recording studios and broadcasting authorities throughout the world. New applications for the
equipment are now being explored in the film and television industries.

Dolby Laboratories is situated in a modern building south of the river, with excellent communications to the centre of
London and main railway stations: the company, 6-years-old, is expanding rapidly and now comprises 100 people. New
vacancies arising within the Sales Department are for a Sales Engineer and a Sales Controller.

SALES ENGINEER

The requirement is for an electrical engineer who will be involved in all technical aspects of sales, including installation engineering, field
servicing, and visiting and providing demonstrations and technical training for customers and distributors, both in the UK and abroad. He will
occasionally ba involved in investigations of new applications for the equipment. The successful applicant may well have experience of recording
studio or broaccasting practice. He will probably have a degree, and should be aged between 25 and 35.

SALES CONTROLLER

The Sales Controller will have responsibility for the supervision of the sales office, with particular reference to customer and distributor corres-
pondence, salas forecasting, liaison with the Production Department, delivery scheduling, and shipping and exporting. In addition, he will
explore new sales outlets for the equipment and seek suitable distributors in new markets. It is possible that the successful applicant will
already have worked within the recording industry. He will probably have a degree, and should be aged between 25 and 35.

Salary £2500-£3000 (even higher for exceptional men)

Whrite with brief details, in the first instance, or telephone.
loan Allen, Sales Manager
Dolby Laboratories Inc., 346 Clapham Road, London, S.WaI. Telephone: 01-720 111‘1I7!

Telecommunications

* Salary up to £2165 Required by the Department of Civil Aviation for the installation servicing
and maintenance of aeronautical telecommunications equipment
* [ ow taxation including MF beacons, low power (up to 1 KW) HF transmitters using
SSB, AM and FSK techniques, low power (up to 50 W) VHF transmitters
* 259, gratuity on completion and associated VHF and HF receivers including RTT terminals, VHF
Of 30 month tour multi-channel link and Wilcox VOR/DME equipments, Facsimile
equipment and 200 Mc/s DME.
* Education allowances ls(fi;ft:t(;g‘andidates will also be required to assist with the training of

* Subsidised housin
g Candidates, aged 25-55, must have completed a recognised apprenticeship

* Appointments Grant or similar training in aeronautical telecommunications followed by a
. minimum of five years’ relevant experience on at least 509, of the above-
£100 or £200 pay able in mentioned equipment. The possession of the City & Guilds Final Certificate
certain circumstances in Telecommunications, H.N.C. or equivalent would be an advantage
o although applicants lacking formal educational qualifications but with
Contract 24-36 months extensive experience may be considered.

Apply to CROWN AGENTS, ‘M’ Division, 4 Millbank, London, S.W.1, for application form and further particulars
stating name, age, brief details of qualifications and experience and quoting reference number M2K/710342/WEF.
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One year’s
electronics
experience

ONC
or 6&G?

Then become a Radio Technician with
the National Air Traffic Control Services.
You would work on the installation and
maintenance of a wide range of sophisticated
electronic systems and specialised
equipment throughout the U.K. You would
be involved with RT, Radar, Data
Transmission Links, Navigation Aids,
Landing Systems, Close Circuit T.V. and
Computer Installations. You could also work
on the development of new systems.

To qualify for entry to our training
course you must be aged 19 or over, have
atleast one year's experience in electronics
and preferably O.N.C. or C. & G. (Telecoms).
Your starting salary would be £1,143 (at 1 9)
to £1,503 (at25 or over), scale max. £1,741
—shift duty allowances. Good career
prospects.

Send NOW for full details of how you
can become a Radjo Technician. Complete
the coupon andreturn to A. J. Edwards,
C.Eng. MIEE, Room 705, The Adelphi,
John Adam Street, London WC2N 6BQ,
marking your envelope ‘Recruitment’.

~ RADIO
OPERATORS

DO YOU HOLD
PMG Il or PMG I or NEW GENERAL CERTIFICATE or
HAD TWO YEARS' RADIO OPERATING EXPERIENCE?

LOOKING FOR A SECURE JOB WITH GOOD PAY
AND CONDITIONS?

Then apply for a post with the Composite Signals
l Organisation—these are Civil Service posts, with
opportunities for service abroad, and of becoming
established, i.e. non-contributory pension scheme.

Specialist training courses (free accommodation)
starting January, April and September, 1972.

If you are British born and resident in the United
Kingdom write NOW for full details and application
form from:

Recruitment Officer

Covernment Communications Headquarters
Oakley, Priors Road, CHELTENHAM, Glos. GL52 SA)J

Telephone: Cheltenham 21491 Ext. 2270
92

F—————————

I meet the requirements, please tell me more about
the work of a Radio Technician.

EEEE e EEEw
4
»
<
m
IS TS EEREE

Not applicable to residents outside the
United Kingdom

NATCS

National Air Traffic Control Services

| Please apply by letter, telephone or in person to

Due to continued expansion the
following vacancies have arisen
within the

METROSOUND

GROUP OF COMPANIES

-—

SENIOR BUYER. Experienced in the Electronic trade and posses -
sing good component knowledge. Applicants must be keenly cost
conscious with good experience of direct price negotiation and be
conversant with component stock control systems.

SERVICE DEPARTMENT MANAGER. Thoroughly experi
enced in the servicing of transistorised Audio Amplifiers and related
equipment and capable of consistently rapid and accurate work
with the minimum of supervision.

SERVICE DEPARTMENT ENGINEER. With knowledge of
transistorised Audio Amplifiers and interest in high fidelity equip-
ment. Suitable for young service engineer wishing to specialise in
this branch of electronics.

PRODUCTION TEST ENGINEERS. With knowledge of tran-
sistorised audio circuitry and experienced in the testing and repair
of electronic assemblies to a high standard.

Successful applicants for the above positions will enjoy an excellent
starting salary which will be directly negotiable. The normal
working week will be 37% hours with comfortable working con-
ditions and any holiday arrangements already existing will be
honoured,

Mr. R. Bishop, Technical Director,
Metrosound Manufacturing Co. Ltd., Audio Works,
Cartersfield Road, Waltham Abbey, Essex.
Telephone: Waltham Cross 31933
1198
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ANTARCTIC EXPEDITION

requires . ®
ELECTRONICS Airline
0 o Al ety Gl s GRS e
c g'lc, "ONC or Radl() :
[ ]
Technicians

Salary from £1,328 p.a. according to qualifi-
cations with all living and messing free.
For further details apply to:

British Antarctic Survey, 30 Gillingham
Street, London, S.W.I. 157

BLACKPOOL AND FYLDE HOSPITAL
MANAGEMENT COMMITTEE

VICTORIA HOSPITAL

CHIEF_CARDIOLOGICAL
TECHNICIAN

Applications are invited for the post of Chief Cardio-
logical Technician at this modern acute hospital of
6566 beds which is a sub-regional cardiac centre.
There is a staff of 5 excluding the Chief Technician.

BOAC require fully trained and highly skilled Radio Technicians to work on the
repair and overhaul of radio/radar equipment at Heathrow Airport—London. A high
standard of theoretical knowledge is essential and at least tive years’ experience
in radio maintenance. An approved apprenticeship is desirable.

Pay is £30.25 per week rising after 3 months’ satisfactory service to £32.00 plus
shift premium.

Excellent conditions of service include a sick pay scheme, contributory pension
scheme and opportunities for holiday air travel.

In addition to providing an E C.G. service to the wards
and out-patient clinics, the work Includes cardiac
catheterisation, open heart surgery, coronary care and
an out-patient pacemaker clinic.

The salary scale is £1,266 per annum tising to £1,674
per annum.

Applications in writing giving the names of two
referees to the Hospital Secretary, Central Administra-
tion, Victoria Hospital, Blackpoo! FY3 8NR.

Please write, quoting reference WW/424 in your letter, giving details of training and
experience, 10—

Manager Selection Services, BOAC, PO Box 10, Hounslow, Middlesex

1164

ELECTRONICS
TECHNICIAN

Qualified person required for develop-

ment and maintenance work on medical - 1206
electronic equipment and computer
interfacing.

Salary: £1,278-£1,4700r £1,536-£1,800
according to qualifications.

Apply : Professor Experimental Medicine,
University College, Galway. D

n7z2

The Air Force Department has vacancies for Radio Technicians at

JUNIOR or STUDENT RAF Sealand, near Chester

TECHNICIAN .

s ¢ RAF Henlow, Bedfordshire

required in the Research Department of

Ophthalmology to join a smali enthsuiastic RAF St Athan, Barry, Glamorgan, and
team working on the visual nervous system. RAF Aldergrove Crumlin, Co Antrim

Candidates must have a good educational
background. An inventive turn of mind and
the ability to apply this to the adaption of . .
electronic and mechanical devices for Interesting and vital work on RAF radar

special uses would be an advantage. and radio equipment

Please ask for an application form from:
Mr. H. Cooke, Personnel Officer, Rovyal

College of Surgeons, Lincoln’s Inn Fields, Applicants must be experiended tech-
London, W.C.2. A 3 PN Tel: 405 343:; nicians in the electronics field

Starting pay according to age, up to |
TECHNICAL OPERATORS £1503 pa (at age 25) rising to £1741 pa
If you are a young enthusiast in elec- with prospects of promotion.

tronics, have a clean driving licence, and

are looking for an interesting career, we

will train you to operate and maintain 5 day week—good holidays—help with further studies—opportunities

closed circuit T.V. cameras and monitors for pensionable employment.

and videotape recorders.
. . Write for further details to: Ministry of Defence, CM(S)3h, Lacon

Apply in writing to:- Mr. Noel Copley,

TAL Ltd., House, Theobalds Road, London, WC1X 8RY.

9-11 Windmill St., Applicants must be UK residents.
London, W.1.

1194 u77
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from inception to manufacture.

cations, should be forwarded to

OXLEY ' ®)

OXLEY DEVELOPMENTS

Have a vacancy in their Lake District Factory for a fully qualified

RADIO ENGINEER

The position will be one of potential and responsibility in a Compgpy
with 30 years of expansion behind it, and only those with ability
and willingness to work hard should apply.

THE PERSONNEL MANAGER,
OXLEY DEVELOPMENTS COMPANY LIMITED,
PRIORY PARK, ULVERSTON, NORTH LANCASHIRE

The Engineer chosen must have knowledge and experience in
up to date Microwave design and measurement techniques and
have a background which qualifies him to conduct a project

The salary will be commensurate with experience; superannuation
and other conditions of service are generous.

Applications giving details of education, experience and qualifi-

1176

Engineers

Do you want to get into sales?

We require a development engineer
without previous sales training for
an internal sales engineer. This
position offers excellent scope for
personal advancement into the sales
field. Salary negotiable plus special
bonus and pension schemes.

Please ‘phone T. Jermyn or P. Baker
at Sevenoaks (0734) 51174

Jermyn Industries
Vestry Estate Sevenoaks Kent

JERMYN

TEST TECHNICIAN

Required for Final Production Testing and Fault
Finding of Digital Voltmeters, and analogue to
digital converters.

Experience of similar work or of Digital Systems
is assential. Qualifications to H.N.C. advantageous,
although opportunities exist for completion of
professional qualifications,

Full staff status including pension scheme and
attractive salary.

Head of Test Section,
Fenlow Electronics Ltd.,
Jessamy Road,
WEYBRIDGE, Surrey.
Tel : Weybridge 48177.

Reply to:

1199

ELECTRONICS
TECHNICIAN

Telecom. Technician Cert.

Interesting post working on a range of
devices and systems used by and for the
blind. Experience in Transistor applica-
tions and practical assembly essential;
knowledge of integrated circuits and light
machine control an advantage. C & G
or O.N.C.
Elec. desirable. Please apply in writing
with full details of experience, including
present post and salary, to Personnel
Officer, Royal Nat. Inst. for the Blind,
224 Gt. Portland St., London WIN 6AA.

1200

BUSINESS OPPORTUNITIES

LARGE REWARDS GIVEN

for new products with security application
by International Alarms Company
Contact Box 1159

AUDIO TESTERS/
TROUBLE SHOOTERS

Required for interesting position in
electro-musical equipment. Audio
amplifiers of up to 100 watts. Echo Units
(Copicat) SIS and valve, etc. Please
phone in first place. WEM Ltd.,
66 Offley Road, London, S.W.9.
735-6568. 1179

TANDBERG

require experienced tape recorder
engineers in North London.

Please phone Service Manager

LEEDS (0532) 35111 for further detatis.
1204

SITUATIONS VACAMNT

A FULL-TIME technical experienced salesman re-
quired for retall sales; write giving detalls of age,
previous experience, salary required to—The Manager,
Henry's Radio, Ltd., 303 Edgware Rd., London, W.3.
(67

DRAUGHTSMEN. Mechanical and Electrical required

by expanding electronics company specialising in
lighting control and audio visual products. This posi-
tlon is salaried and gives ample opportunity for advance-
ment. Please apply Electrosonics Ltd., 47 Old Woolwich
Road, Greenwich, London, S.E.10. Tel, 858 4754. [22

ELEC’I‘RONICS TECHNICIAN required in Depart-
ment of Medical Physics. Minimum qualifications
ONC or equivalent. Salary in range £1,235 to £1,535
per annum. Applications to  Secretary, Royal
Postgraduate Medical School, Hammersmith Hospital,
Ducane Road, London, W.12, quoting reference 8/104A.
(1214

LEEDS AND BRADFORD AIRPORT. A vacancy

occurs, for a Radio/Radar Techniclan to undertake
maintenance of all ground equipment including radar
C.R.D.F., LLL.S., etc., on a watch-keeping basls. Radar
maintenance experience essentlal. Salary in accordance
with LOCAL GOVERNMENT GRADE Technical 5/6
(£1,515-£ 2,025 per annum), commencing salary between
£1,515-£1,776._ dependent upon experience and qualifi-
cations. Appointment subject to Local Government
Superannuation Acts and medical examination. Appli-
catlons, stating age, education, and full detalls of
experience and technical courses appended, together
with name and address of two people to whom reference
can -be made, should be sent to the Airport Director,

Leeds and Bradford Airport, Yeadon, Nr. Leeds. Tele-
phone 09737 3391, (1096

OUTH SHIELDS Education Authority. Bouth

Shields Marine and Technical College; Principal:
D. T. Turnbull, B.Sc., Ph.D., F.Inst.P., F.R.A.S.,
F.R.S.Al Applications are Invited for the following
appointments tenable from 1st September, 1971,

Department of Electrical Engineering & Radlo, Lec-
turer IT and Lecturer I, according to qualifications and
experience to teach Marine Radio and Electrical En-
gineerlng Subjects. Salary Scales: Lecturer I, £1,230-
£2,020, Lecturer II, ~ £1,947- £2,537. Candidates
should hold a 1st Class P.M.G. Certificate or a 2nd
Class P.M.G. Certificate with a B.O.T. Radar Main-
tenance Certificate. Additional electrical engineering
qualifications such as an H.N.C. or appropriate City
and Guilds Techniclans Certificate would be an advant-
age. Experlence in modern marine radio communication
techniques with a sound knowledge of transistorised
equipment such as S.S.B. transmitters, recelvers, and
true motlon radar is essentlal. G. Denton, Director of
Education, Education Office, Westoe Village, South
Shields. 1166

TECHNICAL OFFICER required in Department of

Medical Physics. Graduate Electronics Engineer
preferred with wide experience of both analogue and
digital circuits. Salary in range £1.465 to £2,425 per
annum. Applications to Secretary, Royal Postgraduate
Medical School, Hammersmith Hospital, Ducane Road,
London, W.12, quoting reference 8/104. (1213

THE UNITED LIVERPOOL Hospitals and The
University of Liverpool. Applications are invited from
suitably qualified persons for appointment as ELEC-
TRONICS ENGINEER in the joint department of Bio-
Engineering and Medical Physics, Grade: Senior
Medical Physicist. Salary scale: £32,142 rising by annual
increments to £2,641 a year. The post i3 the first
hospital appointment in the joint department and will
be recognised by the University as entitling the holder
to appointment as an Honorary Research Assistant. The
dutles will be concerned with hospital electronic instru-
mentation and, initlally, will include planning and
executing a maintenance service and preparation for the
provision of a full electronics service in the new general
teaching hospital. Applicants should hold an appropriate
first or second class honours degree or graduate mem-
bership of an appropriate corporate institution, and must
have not less than five years relevant experience. Others
may be considered for appointment at an abated salary.
Further information may be obtalned from the Secre-
tary, 80 Rodney Street, Liverpool L1 9AP to whom
applications must be made by not later than the 2ist
May, 1971, (1165

TV Retall Business of the highest stanaiug. estab-
lished over 40 years N.W. London. Ownher re-
quires PERSONAL ASSISTANT with servicing experi-
ence. Good position and prospects for keen and cap-
able man. State age and details of experience. Box WW
1192 Wireless World.
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UNIVERSITY

TELEVISION SERVICE

OF ABERDEEN

Applications are invited for the post of.—

Television Engineer/Technical Operations {I1)

Candidates. who shouid be able to demonstrate some
understanding of the principles and current practices of
colour studio and outside broadcast operations, will have
H.N.C. or similar qualification.

The University Television Service is equipping to *'Broadcast
Standards” and requires an engineer with practical
experience who will be capable of carrying out ""1st Line”
maintenance on television apparatus, unsupervised.

This challenging post offers opportunities to gain
experience in television mobile and studio operations,
geared to the production of high quality teaching and
research material.

Normal colour vision essential.

Salary on scale £1.275 x 96—£1.371 x 93—£1,836,
initial piacing according to qualifications and experience.
Superannuation (F.S.S.U.) and removal allowance.
Applications (8 copies) should be lodged with:—
The Secretary, University of Aberdeen. not later than
June 30th 1971.

1193

Can also be used

Tocut and seal P.V.C.

Plastics, Nylon Rope etc:—
60 Watt Gun @ 108/- p & p 5/-

100 Watt Gun @ 140[- p&p5[-

APPOINTMENTS

SENIOR
LABORATORY
TECHNICIAN

The BBC requires a Senior Laboratory Technician in the
Service Planning Section of its Research Department at
Kingswood Warren, Surrey. The work will involve taking
field strength survey measurements of existing V.H.F. and
U.H.F. transmitters and assisting in the planning and testing
of sites for new transmitters.

Candidates must have a good knowledge of propagation
theory, preferably to O.N.C. or equivalent level. and be
familiar with electronics circuitry. The successful applicant
must be able to show initiative and work without supervision.
He will be expected to undertake field-work and must be
prepared to work long periods away from base, including
weekends, and to travel throughout the United Kingdom.

The starting salary will be £1453 per annum, {(and could be
higher for exceptionally qualified candidates), and will rise to
£2040 per annum, if there are no candidates fulfilling the
above requirements, the post may be filled initially at a lower
grade.

Please write to

The Engineering Recruitment Officer,

BBC, Broadcasting House, London, W1A 1AA,

for an application form

quoting reference no. 71.£.4070. W.W. 1968
1175

’

For the Development of a "‘new
line of products, including tuners
and hi-fi stereo equipment, we
have an opening for an

ELECTRONIC
ENGINEER

of Technical College (B.S.)
level

with practical experience in the
development of the above equip-
ment.

This electronic engineer will get
the space and the independence
required to turn his job into a
successful position.

Applicants are invited to write soon
to the Head of the Personnel
Department.

N.V. EMINENT

Manufacturers of Electronic Organs
1 Dronenhoek — Bodegraven — Holland.
1161

LONDON BOROUGH OF RICHMOND UPON THAMES
TWICKENHAM COLLEGE OF TECHNOLOGY

TECHNICIAN T.4 (£1,362-£1,605) for Elec-
tronics Laboratory in Engineering Department
to be responsible for producing and testing
experimental equipment and maintenance and
repair of Oscilloscopes, Signal Generators, etc.
Applicants shall hold appropriate National
Certificate or City and Guilds Technicians quali-
fication.

Forms from Bursar, Twickenham College of
Technology, Egerton Road, Twickenham,
Middlesex returnable immediately. 1215




al0s

GRTICLES FOR SALE

B 41 receiver 15KHZ to 700KHZ first class condition.
Offers please to 26 Willlam Peck Road, Spix-

worth, Norwich NOROIY. Tel, 8t. Faiths 7185. [1196

BARGAINS P.S.Us, test gear, etc. lists S.AE. Don

Smith, 12 Channel Heights, Weston-Super-Mare,
phone Bleadon 672.

BUILD IT in a DEWBOX quality plastics cabinet.

2 In. X 2} in. X any length. D.E.W, Ltd. (W),
Ringwood Rd., FERNDOWN, Dorset. S.A.E. for leaflet.
Write now—Right now. . (76

CTV RECORDER FOR SALE. Ikegami TVR 301
1 inch recorder, 3 new, 2 used tapes, remote con trol
unit, 2 Foster 600 mikes, head demagnitizer,.cables, etc.
£150 o.n.o. To inspect call 262-9072 after 6 p.m. [1163

COLOUR, UHF and TV SERVICE SPARES. SPECIAL
OFFER, leading Brit, maker’s Colour Monitor
Panels designed to BBC standards. Pal Sfilter and
delay £6, chrominance £6, luminance £4-50, encoded
video input £2-50 P/P 25p (or set of 4 £17-50 P/P
35p). Also quantity Colour TV Camera Panels.
Plessey colour scan colls £5-75 P/P 35p, convergence
colls £3-80 P/P 25p, Blue lateral £1-25 P/P 10p (or
complete set £10 P/P 50p). Latest type colour scan and
convergence coils, with electrical control of static conver-
gence £6-25 P/P 35p. Colour LOPT assembly inci. EHT
output and focus control £4-50 P/P 35p, luminance/
chrominance panel £1 P/P 25p. Integrated transistd.
decoder unit incl. elrcuits £1.25 P/P 10p. SPECIAL
OFFER, leading Brit. maker’'s surplus 626 single
standard TV chassis, latest design, almost complete,
includes transistd IF stages, frame and line time
bases, transformers, etc., incl, circuit, £8-65 P/P 50p.
BYD valve bases for colour valves and PLS00 series
12lp P/P 5p. UHF tuners transistorised, rotary slow
motijon drive or push button £5:25 P/P 25p. Inte-
grated UHF/VHF 6 pesition push button transistorised
tuner eastly adjusted as 6 position UHF tuner, incl,
circult £4-50 P/P 50p, Transist, UHF/VHF IF panels
£4:75 (or salvaged £2:50) P/P 25p. MURPHY 600/
700 series complete UHF conversion kits incl. tuner,
drive assy., 625 IF amplifier, 7 valves, accessories,
housed in special cabinet plinth assembly, £7-50 or
less tuner £3 P/P 50p. SOBELL/GEC 405/625 switch-
able IF amplifier and output chassis, £1-50 P/P 30p,
Ultra 625 IF AMP chassis and circuit £1:50 P/P 30p.
Philips 625 IF AMP panel and circult, £1 P/P 30p.
SOBELL/GEC 2015 series 405/625 printed circult IF
panel incl. circuit £1-95 P/P 30p. UHF list available
on request. VHF tuners AB minlature with UHPF
injection suitable K.B., Baird, Ferguson 75p P/P
30p, Cyldon C £1 P/P 30p, Pye 13 ch. incremental
£1-25 P/P 30p. Ekco, Ferranti, Plessey push button
tuner with UHF injection £1-50 P/P 30p. New fire-
ball tuners Ferguson, HMV, Marconi type £1-30 P/P
30p. Philips export continental turret tuners 5p
P/P 30p. Many others avallable. Large selection
channel coils, LOPTs, Scan Coils. FOPTs available
for most popular makes. Surplus Ultra, Murphy 110°
Scan colls 75p P/P 30p, Sobell frame o/p transtormers
90p P/P 30p. Transistorised time base panel for
Ferguson portable £2:50 P/P 30p. Pye/Labgear
transistd. masthead UHF booster £4-25, UHF/VHF/
FM set back booster, malns operated £5-90 Wolsey
masthead amplifier power unit £2.50 P/P 25p,
Surplus BBC2 Belling Lee *‘Skyline” distribution
amplifiers £3 (Callers only).—MANOR SUPPLIES,
172 WEST END LANE, LONDON, N.W.6 (No. 28 Bus
or W. Hampstead Tube Station). MAIL ORDER: 64
GOLDERS MANOR DRIVE, LONDON, N.W.1l1, Tel.
01-794 8751, (60

FM4 RESONATORS for WW Stereo FM Tuner, £1-50
pr. Dual gate mosfet MEMS564C, gate protected
3N140, sim. 40673, 65p. UK post 5p. Amatronix Ltd.,

396 Seldon Road, S. Croydon, Surrey CR2 ODE.
1161a

FURZEHILL SPECTRUM ANALYSER, £49-50, Tel-
equipment $43, as new, £65, Marconl TFl44 Sig.
gen., £12. Teleradio, 325 Fore Street, Edmonton, N.9.
1170

MARCONI TF320G &-meter. Good condition &£37.
Phone 0293-30591 Crawley, Sussex (prefer buyer
collect). (1185

NEW CATALOGUE No. 18, containing credit vouchers

value 50p, now available. Manufacturers’ new and
surplus electric and mechanical components, price 22}p,
post free. Arthur Sallls Radlo Control Ltd., 28 Gardner
Street, Brighton, Sussex. (94

PARES for discontinued Tape
Projectors, State requirements,
King (PFilms) Limited,
Tel.: 25042.

Recorders and
or call at John
15 Bond Street, Brighton.
(1108

VACUUM COATING plant. 12 inch complete with all
accessories for multi-layer coating £350. Box WW
1195 Wireless World.

17" BBC/ITV
TELEVISIONS £5
Working perfectly
PLUS P. & P, £1-00
SUITABLE FOR ANY AREA
3 Channel 19” D/S TVs. ITV, BBC 1, BBC 2,

£25 inc. carriage. 17" 13 Channel, complete
but untested, £1-50 each, plus £1 P, & P.

SPEAKERS
6" X 4”,7" x 4" 30HM,
20p plus 8p P. & P. each.

TRADE TV's
407 Thornton Road, Girlington, Bradford 8. Yorks.

VACUUM pumps, coating plant, pyrometers, recorders

spectrophotometers/ovens, etc. Free catalogue,
Barrett, 1 Mayo Road, Croydon, CRO 2QP, Surrey,
Phone 01-684-9917, 1056

HF. 80-180 mHZ Receiver, Tuner, Converter Kit,

remarkable results from single transistor. £4-13
complete or S.AE, for free literature. Johnsons
(Radio), Worcester WR1 2DT. [(wwg9

60 ke/s Rugby & 75 kc/s HBG Neuchatel Radio Re-
cetvers. Signal and Audio outputs, Small compact
units, £35. Tnolex, 6 Warwick Close, Herttford (485&;&

AERIAL BOOSTERS
We make three types of transistorised aerial pre-
ampliers, L45 U.H.F. television, L12 V.H.F. tele-
vision, LIl V.H.F. F.M. radio, all at one price
£2-95. S.AE. for leaflets.
Make your own printed circuits, 2-pieces of
laminate size 6" X 3” and etching powder 40p.

VELCO ELECTRONICS,
62 Bridge St., Ramsbottom, Bury,
Tel. Rams’, 3036.

Lancs.
1203

ELECTRONIC EQUIPMENT

Oscilloscope tele equipment D/B D43 price £70
Oscillator TF 110] 20-200 kHz £70
Oscillator TF 195M £2%

Oscillator Phillips GM 2317 £20

Double Pulse Generator advance PG54 £60
Vari Filter 1471 £13

CINTEL phase corrector A75, B75 £10 each
Impedance Bridge Wayne Kerr B22| £45
P.S.U. APT 502 £15

P.S.U. Solartron SRSIS! £15

Pen recorders Cambridge 6 point £120

Pen recorders Ether single pen 0-10mVY £50
Phase Meter Muirhead 5729 c/w P.S.U, £235

PHONE ARBORFIELD CROSS 610
1208

BUSINESS FOR SALE

OURNEMOUTH—Radio/T.V, & Electronics, Thriving

business—1970 Aud. Tkegs. £15,390. Most comfort-
able 3 Bedroom flat, 2 Recep,, Bathroom (Shower unit),
tollet, Kitchen—full central heating. Fine Retail Shop
and Workshop/Stores, £11,750 Freehold (or Vendor
will grant New Lease at UNGOING £3,750). CHRISTIE
& CO., 112 Holdenhurst Road, Bournemouth.—Tel.
27247. (1205

TEST EQUIPMIENT — SURPLUS
AMD SECONDHAND

SIGNAL genserators, oscilloscopes, output meters, wave
voltmeters, frequency meters, multi-range meters.
ete,, etc., in stock.—R, T. & I. Electronics, Ltd., Ash-
ville Old Hall, Ashville Rd., London, E.l1l1. Ley. 49?6.

64

RECEIVERS AND AMPLIFIERS —
SURPLUS AND SECONDHAND

RO Rx5s, etc.,, AR88, CR100, BRT400, G209, S640,
etc., etc., in stock.—R. T. & I. Electronics, Ltd.,
Ashville Old Hall. Ashville Rd., London, E.l1. Lfsy.
4986. 5

MEW GRAM AMD SOUMND
EQUIPMERMNT

LASGOW.—Recorders bought, sold, exchanged;
cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C[.2.
11

TAPE RECORDING ETO,

F quality, durability matter, consult Britain’s oldest
transfer service. Quality records from your suitable
tapes. (Excellent tax-free fund raisers for schools.
Modern studio facilities with Steinway Grand.—Sound
News, 18 Blenheim Road, London, W.4. 01-995 1661. [28

OUR TAPES TO DISC.—£6,000 Lathe, From £1-50.
Studio/Location Unit. 8.A.E, Leaflet. Deroy Studios,
High Bank, Hawk St., Carnforth, Lancs, (70

FOR HIRE CCTV equipment, including cameras,
monitors, video tape recorders and tape—any period.
~—Detalls from Zoom Television, Chesham 6777 (75

ARTICLES WANTED i

HIGHEST CASH PRICES for good-quality Tape
Recorders 9.30-5.00. Immediate quotations. 01-472
2185, (102

ANTED, all types of communications recetvers

and test equipment.—Detalls to R. T. & I.
Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon-
don, E.11. Ley. 4986. (6:

WANTED. new surplus transistors, integrated cir-
cuits, resistors and capacitors. Velco Electronics,

@

Bridge Street, Ramsbottom, Bury, Lancs. Tel.
Rams 3036. (1207
ANTED, televisions, tape recorders, radiograms,

new valves, transistors, etc.—Stan Willetts, 37
High St., West Bromwich, Staffs. Tel. Wes. 0186. [72

AM | THE MAN YOU NEED?

I’'m the Service Manager for a North London
Audio Equipment dealer, and I'm looking for a
company that can offer me not a sinecure, but real
management responsibility with a starting salary
of at least £2,500. I'm quite young, and although |
have no technical qualifications, my experience
allows me to talk constructively to top flight
engineers. If you have a job for me, write to
Box WWw 1212
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VALVES WARNTED

WE buy new valves, transistors and clean new com-
ponents, large or small quantities. all details,
quotation by return.—Walton’s Wireless Stores, 55
Worcester St.. Wolverhampton, (62

SERVICE & REPAIAS

NSTRUMENT servicing Avo, Taylor, etc.,, multi-
meters, meggers, signal generators, etc. Quick and
competitive, estimates free, guaranteed repalrs, cali-
brated to BS 8. V. W. & Smith, 69 Chestnut Drive,
Leigh 6674 (Lancs.). (1202

CAPACITY AVAILABLE

IRTRONICS LTD., for Coll Winding—large or small
production runs. Also PC Boards Assemblies. Sup-
pliers to P.O., M.O.D., etc. Export enquiries welcomed.
3a Walerand Road, London, S.E.13. . Tel, 01-852 1706 (61

‘COIL winding capacity. Transformers, chokes R.F.

coils, etc., to your specification. Sweetnam & Brad-
ley Ltd., Bristol Road, Malmesbury, Wilts.,, or Tel.
Malmesbury 3491. (905

DESIGN. development, repair, test, and small pro-
duction of electronic equipment, low rates. YOUNG
ELECTRONICS, 54
01-267-0201.

ETALWORK, all types cabinets, chassis, racks,
etc., to your own specification, capacity available
for small milling and capstan work up to lin bar.—
PHILPOTT'S METALWORKS, Ltd.,, Chapman St.,
Loughborough. (17

Lawford Rd., London, N.W.5.

[1057

P.c. and Electronic wiring work required low rates:
Deltron 24/28 High Street, Hythe, Kent. Tel.: (0303)
66109. (1181
TURNED parts, automatic capstan capacity available
also milling, grinding, fitting, Low rates, Ministry
approved.—Desmond Engineering,

Combe Martin, N.
Devon. Combe Martin 2412,

[1036

WE can assist you by manufacturing p.c.bs, control

panels, sub-assemblies, short and long runs. Elec-
tronic Allied Components Ltd., BCA Estate, Measham,
Staffs. Telephone: Measham 8225. [1191

E undertake the manufacture of transformers
singly or In quantities to any specification. All
work guaranteed for 12 months.—Ladbroke Transformer
Co. Ltd,, 820a Harrow Road, Kensal Rise, N.W.10.
Tel. 01-969 0914, (100

TECHNICAL TRAINING

-M.S.E. (ELEC.), City & Guilds, R.TE,B, Cert.,

Radio Amateurs’ Cert., etc., on “Satisfaction or
Refund”” terms. Wide range of Courses in Elec. Engin-
eering, Design, Installation, Repairs, Refrigeration,
Electronics, Radio & TV, etc. Send for full details and
illustrated book-—FREE.—BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY, Dept, 152K, Alder-
maston Court, Reading RG7 4PF, (13

ECOME “‘Technically Qualified” in your spare time,

guaranteed diploma and exam. homestudy courses in
radlo, TV servicing and maintenance. R.T.E,B,, City &
Guilds, etc., highly informative 120-page Guide—free.
—Chambers College (Dept, 837K), Aldermaston Court,
Reading RG7 4PF.

TECHNICAL TRAINING in Radlo, TV and Electronics

througn world-famous ICS. For detalls of proven
home-study courses write: ICS, Dept. 443, Intertext
House, London, S.W.8, [24

HUNDREDS of top paid jobs in Engineering await
qualified men. Get a certificate through B.I.E.T.
Home Study—Mech., Elec., Auto, Radlo, TV, Draughts.,
Electronics, Computers, Building, etc. Send for helpful
FREE book.—B.I.LE.T,, Dept. 151K, Aldermaston Court,
Reading RG7 4PF, [

INGSTON-UPON-HULL Education Committee,
(IJollege of Technology. Principal: E. Jones, M.Sc.,
F.R.I.C.
FULL-TIME courses for P.M.G. certificates and the
Radar Maintenance certificate.—Information from
g?xllllege of Technology, Queen’s Gardens. Kingston-upon-
. (18

EN! You can earn £50 p.w. Learn Computer
Operating. Send for FREE brochure—London
Computer Operations Training Centre, C.96, Oxford
House, 9-15 Oxford Street, London, W.1. (1070

PTICAL Detector Circuits: Burglar/Fire Alarm,
tested at 2,000 yards. Timer, counter, “Memory”’
circuit, PC Diagram. 60p. Radiation/Optical detector,
with “Memory’’, 45p. Radar & Electronic Publications,
Highlands, Needham Market, Suffolk. ‘ (1186

WIRELESS WORLD 1959-1969. Tel. 01-455 2053.

AGENCIES

OWNER of small radio-electronics workshop wishes

manufacturers representation/agency work. Glas-
gow/Edinburgh areas, Technical & Sales Ability,
showroom, transport & repair facilitles all available.
Could be interested in routine maintenance, repair, or
construction work. Almost anything from d.c. to S.H.F.
Box WW1187.
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EPOXY SEMICONDUCTORS

FIELD EFFECT TRANSISTORS N CHANNEL

FIRST EVER SURPLUS AMPLIFIER OFFER.
Output |} watts, includes | Multard TAA263 I.C.
| Mullard TAA293 1.C. 2X BD 106A power transis-

Type Case | Vgss | Idss |Vgs (off) Igss Yfs (umhos) PD Price tors and 6 transistors. £2. P. & P. 12p.
v mA v nA fkhz 200Mhz  400Mhz mW each
—_— . As above but less BDIO6A Transistors., £1-50.

3823E | TOI8E | 30 | 4-20 1-7-5 ‘ 0-5 |[3500-6500| > 3200 l 250 28p P. & P. 12p.
4416E 18 5 .5 . . 4000

Qs — S 1-5:3 o e e . 22 P OSCILLOSCOPE TUBES 2{in. CV2184 4 volt

TRANSISTORS AND 1.C.s heaters. £1-50. P. & P. 25p.

BC 113 18p BC 118 15p BC 134 15p C 424 15p MORSE TAPPERS. 15p. P. & P. 10p.
BC |14 18p BC 125 20p BC 135 15p C 450 15p
BC 115 20p BC 126 25p BC 136 I5p vV _435 15p MULLARD POT CORES LA6. 75p. Post paid.
BC 116 20p BC 132 15p BC 137 15p © 703E (RF/IF) 35p

JAPANESE TRANSISTORS. 25A12,
2SAS53, 25A141, 14p each. Post paid.

Trade enqulrles invited 25A31,

REDHAWK SALES LTD. 33 Highfield Rd., Flackwell Heath, Bucks. Tel.: Bourne End 25854

PRINTED CIRCUITS

& ELECTRONIC EQUIPMENT
B LARGE & SMALL QUANTITIES

PLESSEY ELECTROLYTIC CAPACITORS
150UF. 500 volts and 200UF 500 volts. T5p each.
Post paid.

MULLARD TRANSISTORS CV7042 (OC42)
13p. Post paid. R.C.A, 2N410. 13p. Post paid.

PAXOLIN BOARD, 12 x 8in., with foam rubber

B FULL DESIGN & P.T.H.
PROTOTYPE SERVICE
B ASSEMBLIES AT REASONABLE
* PRICES

$e

P O APPROVED

far full detedls confact

K.J.BENTLEY
& PARTNERS

18 GREENACRES
ROAD. OLDHAM
Tel 061 621 0933

TAPE RECORDERS FOR
RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO

single and multichannel
SIMMONDS ROAD, WINCHEAP
CANTERBURY, KENT
0227-68597

JOHN SAYS...

RING MODULATOR by Dewtron is professional,
transformerless, 5-transistor, has adjustable FI/F2
rejection. Module £7. Unit £8-:90. WAA-W AA Pedal
kit of all parts, ircl. all mechanics & instr, ONLY £2-45
AUTO RHYTHM from Dewtron modules. Simple
unit for waltz, foxtrot etc., costs £16-55 in modules

Hi Quality Amplifiers for the Constructor

Texas Amplifiers for real Hi Fidelity performance.
Parts and printed circuits available for B55, 68 and 77.
Send for lists.

Bailey. This ever popular pre amp now laid out on a
printed circuit for Stereo, Board and drawings £1-50,
Bailey 30w Amplifier P.C. Board. £1-25 pair.

Parts also available for Linsley Hood devices.

backing. 5 for 50p. P. & P. 20p.

E.M.I. DICTAPHONES. Model 2403 MI/12,
includes useful valve amplifier. Very good motor,
loudspeaker and many useful components. A
breakdown bargain. £2. Carriage £1 or 60 to
clear at £100 the lot. Buyer collects.

MANUFACTURERS, WHOLESALERS,
RETAILERS, ETC. We have huge surplus stocks
of the following components; Plessey Moulded
Track Potentiometers, Wire-Wound Resistors,
from | ohm up, Plessey Electronic Capacitors,
Relays, etc. At very attractive prices. Let us know
your requirements, Business hours; 9.30 to 6
Monday to Friday. 9 to 4.30 Saturday.

ELEKON ENTERPRISES

12A Tottenham Street, London W1P 9PQ
TELEPHONE 01-580 7391

ORGAN PERCUSSION and other fascinating
effects. Send !5p for illust. list. D.E.W. Ltd.,
254 Ringwood Road, Farndown, Dorset.

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, London N.9. 01-807-3719

Signals and Information
C. C. Goodyear BSc, DPhil, AlnstP.

By avoiding detailed descriptions of circuits and
systems, this book maintains the emphasis on signals
and the ways in which they may be processed for
transmission. Signals and Information will provide a
background of communication theory for students at
final year undergraduate level specialising in tele-
communications and other fields such as control
engineering, where a knowledge of processing tech-
niques is required.
0 408 70093 9 cased
0 408 70098 X limp

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
0 408 00051 1 limp

, £4-20
352 pages illustrated 1971 £2-80

, £3-00
264 pages illustrated 1971 £2-00

Available from leading booksellers or

Test Your Knowledge
Series

o
®
o
o
o

Multiple-choice Questions with Answers and ¢
Explanations. ®
The books in this series are based on similar tests g
which have appeared in Wireless World over the past °®
two years,"and the level aimed at is the final examina-
tion of a first degree in Electrical Engineering. :
o
o
o
o

Test Your Knowledge of

Applied Electronics
R.W.J. Barker MSc, BSc, MIEE, CEng.
0 592 02876 3 96 pages illustrated 1971 80p

Test Your Knowledge of

Physical Electronics
T. Wilmore BSc, AlnstP.
0 592 02375 5 96 pages illustrated 1971 80p

Test Your Knowledge of
Telecommunications

MIERE.
0 592 02875 5 94 pages illustrated 1971 80p

The Butterworth Group 88 Kingsway, London WC2B 6AB

Showrooms and Trade Counter, 4-5 Bell Yard, London WC2
00.....0000.00.00.00000000..000000000000.000..

o
o

o

®

o

[ ]

®

[ )

L. Ibbotson BSc, AlnstP, CEng, MIEE, .
o

o

(]

[ )

o

®

(]

o
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LOWE ELECTRONICS

117 Cavendish Road, Matlock, Derbyshire
Tel: Matlock 2817 (2430 after 6 p.m.)
SSB Communications Equipment,
Test Gear, etc. Importers of Yaesu
Musen, F.E. & Inoue Equipment.

VITAVOX

for
HIGH QUALITY

MICROPHONES
LOUDSPEAKERS

and

In addition to our wide range of new equip-
ment, we offer the following second-hand
receivers and test gear all fully checked,
serviced and guaranteed.

Receivers:

R.C.A. 8516L £150

Collins 51J3 £150

Collins 51J4 £275

Collins URR 390A £350

Collins URR 388 £225

Heathkit SB301 plus extra CW filter £110
National NC 190 £48

RCA AR88LF £30

RCA AR88D £40

Test Gear:
Avo v/tester £25
Wayne Kerr B901 admittance bridge £25

ancillary chlsd: & Schwarz SKTU Noise Generator
H Signal generator CT212, AM/FM.,
equipment

excellent attenuator, calibrated output
85kHz to 32 mHz. £29-50

BC221's £15-£20

Mikes, keys. keyers, monitors, mobile
antennas (Tavasu), headsets, intercomms.,
VIVM's low voltage regulated p.s.u.’s
S.W.R. bridges, components, etc., etc.

Have you equipment to sell ? May pay you
to get our quote.

Send a large s.a.e. and we will fill it with

lists of equipment, sundries, components,
etc., ete.

Further information from:

VITAVOX LTD.

Westmoreland Rd., London NW9 5YB
(Tel: 01-204 4234)

ANDOR ELECTRONICS LTD.

for new
Mullard, Ferranti, R.C.A. Motorola
semiconductors
Mullard—resistors—capacitors

ZTX108 12p MPF102 423p AF117 25p
ZTX300 15p MPF105 40p BC107 19p
ZTX500 165p 2N3053 27p BC109 19p
P.&P.10p
Visit our new retail shop
45 LOWER HILLGATE

STOCKPORT
061-480-9791

WW-—100 FOR FURTHER DETAILS

2 COMMUNICATION RECEIVERS from the U.S.A.

&ll'j_EattE The go ahead line in specialist radios

UNIQUE in VHF frequencies
Sy UNSURPASSED in performance & styling

They NOT ONLY receive Aircraft, Shipping (VHF and SW), Taxis, Ambulances, Fire Sérvice, T.V. Sound, Hams, Gas & Electric Boards, Public Services
& many other Commercial and Industria! Radio teleph Mobile tr issi .

BUT ALSO Classical Music, Pop and ali that Jazz!!

TURN ON TO INSTANT SOUND! These are communications receivers and entertainment sources in one neat, transistorised, portable
package. They keep exciting aircraft, shipping, RT mobiles plus Medium Wave, FM National and Local broadcasts at your fingertips. Both feature
powerful PM dynamic wide range speakers, switchable AFC to prevent drifting, tone control, dial lighting, swivel telescopic VHF and rod aerials,
precise slide rule vemier tuning external aerial and earphone sockets (cuts off speaker for private listening). Battery or mains operated from

built-in AC cord.
MODEL MPR 3005 ADVERTISED PRICES 15% LESS THAN RETAIL VALUES
5 BAND DUE TO OUR DIRECT SELLING POLICY.
s MODEL MPR 3016 6 BAND
w SAME BANDS AND
FM/VHF MEDIUM WAVE \ L FREQUENCIES
87-108Mcs  530-1605Kcs AS MODEL MPR 3005
AIRCRAFT VHF PLUS-SW
108-136Mcs - 5.0-12 OMcs
HIGH VHF/PB  MARINE (WITH FINE
146-176Mcs 1.4-4.2Mcs TUNER)
OUR PRICE £39/50 OUR PRICE £41 75
plus 624p P/P
Earpiece & Batteries incl. | Enrpig::s&sga‘::ri/:s ind
Impressive finish in Walnut with deep Chrome die-cast side panels and !
Walnut grained inserts. Trimmed with brushed aluminium and black Styled in elegant black case with deep chrome trim, soft padded speaker
grille, die cast sides with walnut inserts. Size 84in H x 11in W x 33in D.

speaker grille. Log scale for easy tuning. Size 93in H x 12in W x 4in D.
T.V.SOUND
A LS

NP V.SOUND

. The latest in contemporary U.S.A. innovation
HEAR T.V. SOUND - All channels 2-13 (Also UHF in many areas)

MODEL MPR 3073. THE FIRST IN T.V. SOUND PORTABLES.

owrerice £24.50

Sensitive swivel telescopic aeral receives LOCAL and DISTANT T.V. plus 50p P/P

TRANSMISSIONS PLUS FULL MEDIUM WAVE and VHF/FM Batteries incl.

BANDS FOR ALL NATIONAL and LOCAL RADIO STATIONS. BANDS:

This unique model has leatherette trim, handsome walnut grain inserts, MI]S(DIUM WAVE  535-1605
CS

brown speaker grille with chrome trim. 22 transistor/diode super-
heterodyne circuit. AFC, AGC, tone control, slide rule tuning. Works
from batteries or mains. Earpiece supplied for private listening. Log
scale for easy tuning.
STOCKTON PARTNERS (Dept WW)
Importers & Distributors
BRIGHOWGATE, GRIMSBY, LINCS. TEL 0472 64196/58815
CABLES: STOPART GRIMSBY

FM/VHF 88-108Mcs
T.V. 1 58-88Mcs

T.V.2175-218Mcs

Suppliers to Government
Depts., Industry,
Radio, T.V,, &
Press, etc.

Do L S BL PR

[ FUKAW

air drying GREY HAMMER
t?é“f;;’}m oR BLACK WRINKLE |
NOW, (CRACKLE)imshes |

Yukan Aercsol spraykit contains 4535 fine quabty. | Other Yukan A ||
dural tant spray No stove baking required | Drying Aerosols ||
0 grey and blus 90p can. od | 453g et 90p
lack Wrinkla (Crackls) producing | carr pd
h D carr pd  all et 85p per | nciude
2ine Chromate
esisiant Black Matt finush | Clear Locquar
only) 75p care pd Matatiics Grey
can plus optignal tansfereble | Biue
$08p on tgger han 25p) tor 96p carr pd | Now Brinsh—
Choice ol 13 self spray plain colours and prmet | even berter
{mator car quality) aisa availeble )
Please enc nse cheque ar ciossed P O for total amount direct to
307a EDGWARE ROAD,
oept: a 6 YUKAN, [onpon, w218
We supply many Governmant Dapartments. Municipa
Author tes Insitules and Leading Indust-rel Organisations - |
[ W can supply you too I
pon aif day Saturdey Closed Thursdey sfternoons

Sl F - SPRBN v eriar mar— ‘

STEREO I.F.
AMPLIFIER

This 3 stage | F. amplifier has been designed to take
INto account the special requirements of a stereo signal
Together with a suitable “front end 1t would form the
basis for an easily built. mono or stereo. High Quality
FM Tuner. The circuit which contains three stages of
amplification can be mounted by means of edge
connectors. Unit supplied fully tested and adjusted £3.50
Suitable front end for above supplied for £4.00 Matching
Decoder available at £5.25

For further details. Circuit etc., contact

R.M.S. AUDIO
23 PEACOCKS CLOSE CAVENDISH, SUFFOLK

WW—101 FOR FURTHER DETAILS

The safe quick ™. . ||
way to connect A N
electrical equipment - R
to the mains

Connects anything
slectricai in seconds.
No plugs, socksts or K
bare wires! Takes muli- & 1}

paraliel connections up = i
to 13 amps. Send =

for leaflet.

EBINSTRUMENTS
49-53 PANCRAS ROAD LONDON NWJ1 Tel:01-8377781

WW—102 FOR FURTHER DETAILS

AMERICAN
TEST AND CDMMUNICATIONS EQUIPMENT
% GENERAL CATALOGUE ANJ104 1/6 %
Manuals offered for most U.S. equipments

SUTTON ELECTRONICS

Salthouse, Nr. Holt, Norfolk. Cley 289
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_LAWSON ELEVISION TUBES
NEW TUBES REBUILT TUBES

Lawson “Century 99" are brand Lawson "Red Llabel” rebuilt crts are
new tubes. Using silver activated particularly useful where cost is a vital
screens, micro fine aluminizing, factor such as in older sets or rental use.
‘high definition electron guns. Red Label are completely rebuilt from
resulting in superb NEW REBUILT | selected glass and are exact
performance and very TUBES R TUBES replacements.

sl CHEN EBZIEREES 17;;-;,62'55 '1!,“" ££4428§I 2 years Guarantee

21" 8 9" £5-25
LAWSON TUBES | 33 £8:50 19) £3:23 | both new and rebuilt

For _
manufacturing
service call

Hartley's

19" TWIN PANEL £10-25 23" £7-25

FULL TUBE FITTINGS

18 CRURCHDOWNRD.

wire, aluminium, motors, recording
accessories and all surplus equipment
for SPOT CASH.

Buyer will call to inspect anywhere.

Concorde Instrument Co.
28 Cricklewood Broadway
London, N.W.2
Telephone: 01-452 0161/2/3
Telex: 21492
Cables: CONIST LONDON

STEREO MIXER CIRCUIT

May 1971 Walker W.W. circuit component kits.
All new components, gain selected transistors,
5% C.F. resistors used throughout.

Fig. 3. GRAM |.P. LESS SW. Mono 95p St. £1-80
Fig. 6. CERAM LP. Mono 70p St. £1:30
Fig. 9. AUXILIARY I.P. LESS POT Mono 70p St. £1-30
Fig. 10. VIRTUAL EARTH MIXER Mono 63p St. £1-25

CARBON FILM RESISTORS 5% W 100-22MQ
1-12@ | -5p each, 13 up Ip. each mixed values qualify
for quantity.

Terms: C.W.O. Mail order only. P. & P. 10p per
order undet £3. 5.A.E. for full lists.

SPECTRUM AUDIO

Dept. W, 34 LEITH RD.,,LONDON N22 5QA

CASH IMMEDIATELY AVAILABLE

for redundant and surplus stocks of
radio, television, telephone and electronic
equipment, or in component form such
as meters, plugs and sockets, valves,
transistors, semi conductors, capacitors,
resistors, cablss, copper wire, screws and
nuts, speakers, etc.

The larger the quantity the better we
like it.

BROADFIELDS & MAYCO
DISPOSALS

21 Lodge Lane, London, NI12.
Telephone: 01 445 2713 01 445 0749
Evenings: 01 958 7624

23" TWIN PANEL £15-50 INSTRUCTIONS SUPPLIED top rate team of experienced
MALVERN, WORCS. | 13 ;::822”2 Eoi 0 CARR.INS.BY EXPRES S PASSENGER designers and skilled assembly
Telephone: MALVERN 2100 | 23' PANORAMA £11:95 14—19* 620 21-237 75p workers. Quotations and delivery
WW—103 FOR FURTHER DETAILS schedules offered by return. And
we've a nationwide collection and
H ) YOUH i delivery service.
WANTED T R RADIC Cossor: G.E.C.; Marconi; M.AS.;
g . M.0.D.: Plessey; Short Bros: Vickers;
surplus transistors, SleCOnduCtOrS,

capacitors, cable, electrical goods, radio ROAMER EIGHT Mk 1 wiTH TONECONTROL (I BCTG o Vosper Thornycroft ?nd many others

television and electrical equipment, ) LR S, ELA A have made use of this facility.

SW1, SW2, SW3 AND TRAWLER BAND.
8 transistors and 3 dindes. Ferrite rod aerial
and telescopic aerial. Socket for car aerial.
7 x 4 in Speaker. Airspaced ganged tuning
condenser.  Earpiece socket and earpiece
Selectivity switch. Size 9 x 7 x 4 in. Totat
Building Costs £6.98, P. & P.38p. Plens and
Parts list 25p (free with parts).
POCKET-FIVE, MED. ANO LDNGWAVES &
TRAWLER BAND WITH SPEAKER. 5 transistors
and 2 diodes, farrite rod eerigl, tuning con-
denser, moving coil speaker. etc. 6§ x 14 x3}in.
Total Buding Costs £2.23. P. & P. 18p. Plans
and Parts lit Bp (fres with pars) Personal
carpiece with switched socket 30p extra.

ROAMER SEVEN Mk 4. 7 WAVE-BANDS
MWI, MWZ, LW, SW1, SW2, SW3. AND
TRAWLER BAND. 7 transistors and 2 diodes.
Fernte rod aerial and telescopic aerial. Socket
for car aeriel. 7 x 4 in. speaker. Airspaced
ganged tuning condensar, etc. Size 9 x 7 x 4 in.
Total Building Costs £5.98, P. & P. 38p. Per-
sonal earpieca with switched socket for private
listening 30p extra. Plans and Parts list 159
{free with parts)._

TRANSONA FIVE. MEDIUM, LONG ANO
TRAWLER BANO WITH SPEAKER. 5
transistors and 2 diodas. farrite rod aerial.
moving coil speaker, 83 x 4} x 1¢ in. Total 1]
Building Costs £2.38, P. & P. 19p. Plans and |,
Parts list 8p {free with parts). Personal earpiece ‘
with switched socket 30p extra.

CONSTRUCTORS BARGAIN!

’—‘___..—- FAMDUS MAKERS PDRTABLE WODDEN
> RADID CABINET. Size 11} x 3§ x7}
o with chromed handie and fittings. Slotted wood
front, rexine covered padded sides. Dial
calibrated Medium and Long Wave stations.
Complete with 2 printed circuit boards and
Elac 5" x 3" 25 ohm Haavy Duty P.M. Speaker.
Brand New.

Only £2.48, P. & P. 38p. Must be worth at least
doublel

RADIO EXCHANGE CO. LTD.
Dept WW. 61 High Street, Bedford.

'Phone 0234 52367

® Open 10-1, 2.30-4.30. Sat. 9.12

SURPLUS HANDBOOKS

19 set Circuit and Notes .. . 35p p/p 4p
1155 set Circuit and Notes . . 35p p/p 4p
H.R.Q. Technical Instructions . g 30p p/p 4p
38 set Technical Instructions 5o v 30p p/p 4P
46 set Working Instructions 30p p/p 4p
88 set Technical Instructions 37ip p/p 4p
BC.221 Circuit and Notes .. 30p p/p 4p
‘Wavemeter Class D Tech. Inst. 30r p/p 4P
18 get Clrcuit and Notes .. " 30p p/p 4p
BC.1000 (31 set) Circult and Notes 30p p/p 4p
CR.100/B,28 Circuit and Notes 524p p/p 4p
R.107 Circuit and Notes 371p p/p 4p

AR.88D Instruction Manual
62 set. Circuit and Notes .. .. - - 35p p/p 4p
Cirouit Diagram 27ip each post free. R.1116/A, R.1224/A,
R.1355, R.F. 24, 256 and 26, A.1134, T.1154, CR.300, BC.312,
BC.342, BC.348J, BC.348 (EM.P.), BC.624, 22 1475(88), 1392.
52 set Bender and Receiver circuits 40p post free.
Colour Code Indicator 124p p/p 24P

8.A.F. with sll enquiries, please.

Postage rates apply to U.K. only.

Mail order only to:

INSTRUCTIONAL HANDBOOK SUPPLIES
Dept. W.W., Talbot House, 28 Talbot Gardens, LEEDS 8

QUARTZ CRYSTAL
UNITS from

® 1.4 — 20 MHZ
® FAST DELIVERY
® HIGH STABILITY
® TO DEF5271-A

WRITE FOR
LEAFLET AT-1
McKNIGHT
CRYSTAL Co.
SHIPYARD ESTATE
HYTHE,
TEL. HYTHE 8961 SOUTHAMPTON
7400 . 22p 7410 .. 22p T420 .. 23p
7472 .. 35p 7473 .. 43p 7474 .. 43
741 .. 78 709 .. 45p PA230 92p
PA234 .. 87p PA287 .. £1.57 8L402A .. 817§
D40C1 .. 67p MEL1l .. 47p 2N3035 .. 65p
Printed Circuit Reslst Pen .. 80p
MP8111 .. 85p ME6101 .. 15p ME0d12 .. 20p

JEF ELECTRONICS (WWé)
York House, 12 York Drive, Grappenhall, Warrington, Lanos,
Mail Order Only. O.W.0. P. & P. 6p per order, Overseas 37p
Money back if not satlsfled.

Capacity available now backed by a

*Electronic and Electro-Mechanical
assembly;
*Precision Test and Calibration
Service;

*Sheet Metal and press work (full
plating and painting facilities):
*Tooling and Welded Fabrication;
*TapeRiter and Marine Packaged
Communications and Magnetic Tape
Data Recording Systems: E.Q.D.
Approved.

* For further information circle 108

Write or call
DON FLAWITH,

HARTLEY ELECTROMOTIVES LIMITED

MONKMOOR ROAD, SHREWSBURY SY2 5SU
Telephone Shrewsbury (0743) 6343
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OSMABET LTD. TRANSFORMERS CAPACITOR DISCHARGE
s DOUBLIQB GBIzAvRouAﬂEED
e transfc st ot things. or 7 ]
WA ormers amongat other * Output V. & Amps. Ref. No. Price P. & P. I G N ITl 0 N SYSTEM

AUTO TRANSFORMERS. 0-110-200-220-240v a.c. up or 12Vx2 250mAx2 MT111C8*t .. £0-81 -06p
down, fully shrouded fitted insulated terminal blocks, 30 12vx2 500mAx2 MT213CT*t .. £103 -12p
watt  £1-35; 50w £1-80; 75w £2-10; 100w £2-55; 12Vx2 1Ax2 MT 71 AT} 128 -23p
150w £3-15; 200w £3-90: 300w £5-25; 400w £6-30; 13V x2 2A4x2 MT 18 AT £1-79 -30p
800w £7-50; 600w £8-25; 750w £9-75; 1000w £12-75; 12vx2 3Ax2 MT 70 AT £2:06 -30p
1500w £18; 2000w £24-75; 3000w £33; 4000w £45; up to 12Vx2 4Ax2 MT 108 AT £9-54 -31

8000w to order. 12V2 5Ax2 MT 72 AT £2-81 -28p

MAINS TRANSFORMERS, Prim 200/240v a.c. TX2 250-0-
260v 150 Ma, 6-3v 4A COT, 0-5-6-3v 3A, £4:05; TX5
300-0-300v 120 Ma, 6:3v 2A CT, 6:3v 24, 6-3v 1A, £4-05; Amps 2
. TX8 250-0-250v 65 Ma, 6-3v 1-54, £2-10; MT1 200v 500mA MT1120T$ 088 -l4p
30 Ma, 6:8v 1A, £1:20; MT2 230v 45 Ma, G-3v 1.5A, 1A MT79ATS 181 oon
£1-50; MT2A 250v 60 Ma, 6-3v 2A, £1-9h; MT3 Prim 2A  MT SAT 3208 28
110/240v, Sec 250v 100 Ma, 6:3v 24, ir-pa. P
Ty ]

30 volts. All tapped at 0-12-15-20-24-30 V.
Output Ref. No. Price P.P. Output Ref.No. Price P.P.

Amps.
4A MT 21 AT 285 -32p
5A MT 51 AT 3-45 -38p
8A MT 88 AT 555 -48p

: " A BS: 3A MT20AT 238 -30p 10A MT 89 AT 649 -49p

DAL o uﬁ?ﬁ?ﬁﬁ?&;@’&mﬁ ;ﬁﬁ.ﬁ;fol 50 volts. All tapped at, 0-19-25-33-40-50 V.

25-30-856-40-55-60, 10-0-10, 20-0-20, 30-0uliily e, 1 ©A 600 mA MT 102 AT 1-28 - 3A MT 105 AT 3-53 -38p

3 %0.60°80-100-1 1o giving O T0-30-30 b s W08 38 NTINAT §70 G oA T ior AT a0g oot

84-100:110, 10-0-10. 20-0-20, 30-030, 40:0-40, 50-0-50v a.c. . M%"l;ﬁ'i-fl'lf;g"e‘.igf" 0_2;20#1:41?%%8 o

g}: fgowggg#ﬂ&sbé?%ﬁi ?lou(‘]‘/?&ogoz‘%; (]):x:};l:: 1A MT 126 AT 201 ~28£ 3A MT 125 AT 3-99 -39p THE PUPULAR WIRELESS_WURLD
GOv 1oA ghpr oA BLTe S n Prao e &% Power  Widiagiappetat BetNo. Pres &P g\/(\;TAE |:|T0| ls? - DISCH :RGE IGNITION
SEATApRG oA || [BR owwse e s0m e GRS G
124 £9; 40v 3A CT £3-45; 50v 6A CT £9-75. 150 va 0-115'-'200-2'2'0-2A0 T MOAT %:gg :ggg MECHANICALLY RE-DESIGNED  UNIT
ncsize 13X 11 m. DPTL 500w 0ha; PR Taaiay Pova ML BT gE aw WITH THE PRINTED-CIRCUIT BOARDS

0-25A; PPT3 20-0-20v 0-15A £1-20 each; size 2x 2} x 11 In.
MTOv 9-0-9v 1A0 98p; MT12v 12.0-12v 1A ; MT20 20-0-20v 8.
0-75A £1-18 each.

W.W. IGNTTION CIRCUIT TRANSFORMER to spec, £2-50
plus 25p p & p.

O/P TRANSFORMERS FOR POWER AMPLIFIERS. 30
watt, A-A load 6-6K, sec 3-7-5-15 ohms, £4-05; 50 watt.
A-A load 3K, £6'75; 100 watt A-A load 3K, £11-40;
up to 400 watt to order.

AND A TRANSFORMER CONTAINED
WITHIN A DIE-CAST CASE; THE TRAN-
SISTORS AND THYRISTOR BEING
MOUNTED ON THE OUTSIDE OF THE
CASE AND SUPPLIED WITH SNAP-ON

AFETY ISOLATORS, 240 V. IN; 116 V. OUT; C.T.
VA Ref. No Price P.P. VA Ref. No. Price P.P.

£ £
60 MT 191 AT* 228 -30p 250 MT 194 AT* 5-80 *47p
100 MT 192 AT* 2-48 -30p 350 MT 195 AT* 7-50 -88p
200 MT 193 AT* 4-20 -48p 500 MT 196 AT* 10-05 -65p

400 V. Output af 50 HZ. Ref. IT3 AT Price P.&P.
C-D Ignition system by R. M. Marston Esq. £178 27p

MAINS TRANSFORMERS P L RQUIPMENT RANGE

TX 6 sPer 200’,‘5?& o0 sezofm_&mogﬁ%m Bec. Output (r.m.s.) Ref. No. . Price P. &P, PLASTIC CUVERS

CF, 6-3v 8A CT; 0-5:6-3v 3A, £12-75; TX1 Sec 425-0-425v g:g:g b fgg o ;ﬁ 20 gg_; gg;é :g“‘g .

250 Ma, 6:3v 44 CT, 0:3v 4A CT, 0-5-6:3v 34 £7°50. 12:0-12 S0mA  MT210CS*t 8095 -06p THE UNIT IS DESIGNED AROUND
iommnars o rowes wourms, v | |0 el BhGH B8 0

Gultar, clectronlo orgaus, LB, sto- 19kn. 109 Sy Soox1, omdx: MraTcri  gl3e TWO PRINTED-CIRCUIT BOARDS LINKED
5328 Lo Sow 300 lam soW £7.20: Lo, o0w SisHas smmixs MTmeaT  g108 g ELECTRICALLY TO EACH OTHER AND TO

0-18-27x 2 1Ax2 MT 204 AT* £2-
20-12-0-12-20 700 mA (d.c.) MT 221 AT*

AT indicatea Open universal fixing with tags; CT is open U-clamp

fixing with tags; C8 18 open U-clamp fixing with P.C, apills; * with

interwinding screen; t untapped 240V Priruary; ¢ Primary tapped

at 210-240V; other Primaries tapped at 200-220-240V,

Over 200 types in stook through agents or direct. Bend for list.

DOUGLAS ELECTRONICS INDUSTRIES LTD., Dept. MO. 10,
Thames Street, LOUTH, Lines. '

13} x 8in. 16W 3, 8 and 15 ohms £2-25 each; 13} x8ln.
Hi-Fi 10W fitted twin tweeters with crossover network,
3, 8 and 15 ohms, £4 each. Horn tweeters 2-16 KHz 8,
18 ohms, £1-50 each.

LOUDSPEAKERS. 5in. 90p;
10in. £1-95; 7 x 4in.
£1-90 3, 8 or 15 ohms.

BULK TAPE ERASER. Instant erasure of any size spool
tic tape, Cassett d i of tape heads,
200/240v a.c. £8-40. P. & P. 20p. Leaflet 8.A.E.

CRAFT BAND CONVERTER. Entire aircraft band,
tunable 110Mc-135Mc. Works In proximity of any AM
receiver, £4-25.

PRINTED CIRCUIT ETCHING KITS. Comprehensive outfit
to make your own P.C. boards, £]1-25.

8.A.K. ENQUIRIES LISTS. MAIL ORDER ONLY
46 KENILWORTH ROAD, EDGWARE, MIDDX, HAS 8YG
Carriage extra on all orders. Tel: 01-958 9814

THE CONNECTION PLUG BY MEANS OF
A FLEXIBLE PRINTED-CIRCUIT. THIS
ALLEVIATES TEDIOUS WIRING AND
ENSURES A NEAT COMPACT LAYQUT.
THE DESIGN OF THE BOARDS IS SUCH
THAT A POS. OR NEG. EARTH IGNITION
SYSTEM CAN BE BUILT WITH EASE AND
ONE SYSTEM CAN BE READILY CON-
VERTED TO THE OPPOSITE POLARITY IF
REQUIRED. A COMPLETE COMPLEMENT
OF COMPONENTS IS SUPPLIED WITH
EACH KIT, TOGETHER WITH READY-
DRILLED, ROLLER TINNED PRINTED
CIRCUIT BOARDS, FULLY MACHINED
DIE-CAST CASE AND CUSTOM WOUND

6iln. £1-10; Sin. £1-75;
£1-25; 8x5in. £1-35; 10 x 6in.

NEW 2nd EDITION

TRANSISTOR GIRCUITS
IN ELECTRONICS

Basic principles for amplifier, oscillator
and switching applications including
an introduction to integrated circuits.

by S. S. Haykin and R. Barrett
-50 Postage 10p

Thanksto a bulk purchase we can offer

BRAND NEW P.V.C. POLYESTER
AND MYLAR RECORDING TAPES

Manufactured by the world-famous reputable
British tape firm, ouc tapes are boxed in polythene
and have fitted leaders, etc. Their quality is as
good as any other on the market, in no way are
the tapes faulty and are not to be confused with

THE RADIO AMATEUR‘S HAND-
BOOK 1971 by A.R.R.L. £2:60.
Postage 20p.

TRANSFORMER.
SUITABLE FOR 12v SYSTEMS ONLY.

ALL COMPONENTS AVAILABLE SEPAR-
ATELY. WIRING DETAILS SUPPLIED FOR
BOTH POLARITY SYSTEMS. PLEASE

imported, used or sub-standard tapes, 24-hour
despatch service.

Should goods not meet with full approval, purchase
price and postage will be refunded.

PICKUPS AND LOUDSPEAKERS
by John Earl. £3. Postage 10p.

|, 53in. 1,800fr. 80p 7in. 2,400
Postage on all orders 71p
COMPACT TAPE CASSETTES AT
HALF PRICE

60, 90, and 120 minutes playing time, in original
plastic library boxes.
MC 60 45p each. MC90 62}p each. MC 120 92p each

STARMAN TAPES
28 LINKSCROFT AVENUE, ASHFORD,
MIDDX. Ashford 83020

WW—104 FOR FURTHER DETAILS

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.
CHILTMEAD LTD.

7,9, 11 Arthur Road, Reading,
Berks. Tel: 382 605

TV V V V V V VV VIV VIV VV  VV V VY Y Y VYV VY Y YT D

by D. J. Walter. £3-50. Postage 10p.

TAPE RECORDERS by H. W. Hellyer.
£2-25. Postage 10p.

RADIO VALVEAND  TRANSISTOR

DATA 9th edition by A. M. Hall. 75p.

Postage 5p.

THE SEMICONDUCTOR DATA
BOOK by Motorola, 5th edition. £3.
Postage 30p.

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET,
LONDON, W.2

Phone PADdington 4185
Closed Sat. | p.m.

se. {dn 1O 105 sn e 30 MODERN ELECTRONIC MATERI- || STATE POLARITY REQUIRED SO THAT
| oe i 2 e in B o ALS by J. Watkins. £3:50. Postage 10 | | yr” cORRECT SEMICONDUCTORS CAN
Dop, J3n 0N Bip Hr |00 (o INTEGRATED CIRCUIT SYSTEMS

BE SUPPLIED. CASE SIZE 43" x 33"x 3",
COMPLETE ASSEMBLY AND WIRING
MANUAL 25p, REFUNDABLE ON PUR-
CHASE OF KIT. '
PRICE £11.25 plus 50p CARRIAGE.
C.w.0. OR C.0.D.
TRADE ENQUIRIES INVITED.
MAIL ORDER ONLY.

DABAR

ELECTRONIC PRODUCTS
98a, LICHFIELD STREET,
WALSALL, STAFFS. WS1 1UZ
TEL. WALSALL 34365

WW—105 FOR FURTHER DETAILS
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MACLEANS 6° FANS
230v. AC. 2800 1pm £2-75 pp 3Bp

IMLOCK ALUMINIUM CHASSIS FRAMES
103" x83*x 61" £1 pp 20p

CROMPTON PARKINSON ELECTRIC MOTORS
Single phase ¥hp 1440 rpm or 2800 rpm £6 pp £1

% hp 1425 tpm £3:75 pp 78p

4 hp 1425 rpm £2-28 pp 60p

SMITHS 12 VOLT CAR HEATER FANS

£1-80 pp 30p

P.O. TYPE

20 way 3 pole Jack Strips

104" x 33" 98p pp 40p Ex-equip.

SOLENOIDS 12 VOLT PULL ACTION
2"x1"x %" 40p pp 8p

STC SEALED RELAYS DOUBLE POLE
CHANGEOVER 48v 25000 Ex-equip. 16p pp Bp
miniature 12v. 280 New 2 changeover 40p pp 5p new

SIEMENS MINIATURE RELAY Double pole
changover dust cover/base. 48v. 26000 81p

pp Bp new .

OMRON MIDGET POWER RELAY Type Mk 1
230v. AC. Single pole changeover contacts

Samp 440v. AC. 250v. DC. 561p pp Bp

HONEYWELL MICRO-SWITCH
10amp 250v. AC. Ex-equip. 20p pp Bp

ANALEX POWER SUPPLY

77°x19"x13* 230v. AC. Input—6v. 5 amp x 2

18v. 7-5 amp DC output; Fully transistorized marginal
. adjust. on output £35 carriage £3

ANALEX POWER SUPPLY 13" x19"x 5%

230 v. AC. Input—36v. 14 amp DC.output.
stabilized ex-equip £27-80 carriege £2:50

COUTANT/ROBAND POWER SUPPLIES
28v. 20 amp DC. output 220/50v. AC. Input
Fully stabilized, ex-equip tested. 16" x 163" x8%”
approx. £45 carriage £3

VEEDER-ROOT MECHANICAL COUNTERS
5 digit; lever operated ; Resettable 3" x13"x 11"
ex-equip. 58p pp 10p

SMITHS CIRCULAR TAPE POSITION
INDICATOR Resettable 85p pp 10p

DORMAN LOADMASTER
250v./440v. AC. 5 amp triple pole circuit breaker
£1-48 pp 25p
G.E.C. 5-AMP CIRCUIT BREAKER
£1 pp 15p New
TRANSFORMER
230 v. AC. Input. 6:6 v. 122 amp output 63" x 74" x9”
Inc. terminals new £15 carriage £2
GARDNERS : Potted input 0-250v. AC. output
18v. 500 m/amp: 50 v. AC. 150 m/amp 6v. 260 m/A,
3" x 24" x 21 ex-squip. tested £1 pp 20p
SIMPSON AUTO TRANSFORMER
240v/110v 10amp. 91" x 103" x 103"
£10 carriage £1-80
TEXAS INST. 2N3710/BC107 Trans
10p ea. min. 3 oft pp 5p
TEXAS INST. ZENNER DIODE
56v4-21% 10 watts. 30p pp Bp
BECKMAN THERMOMETERS with switch.
calibrated 0-100°C. £4 pp 80p
OXLEY BARB INSULATED FEED THRO’
TURRET TAGS box 100 £1 pp 18p; 18p doz.
pp Bp
GARRARD 2 TRACK TAPE DECKS MAG TYPE
230v. AC., 1§ ips. BOv. solenoid operated brakes,
ideal for contin. tape piayers £7-50 pp £1-28 new
RUBBER CABLE CONNECTORS
3 pin 5 amp non reversible 26p pp 8p
BELLING LEE in-line rubber covered interference
suppressor 2Bp pp 8p
TELESCOPIC AERIALS
chromed 7~ closed 28 extended 6 section
ball jointed base 23p pp 8p new
MULLARD 4 DM180 INDICATORS
in plastic holder/cover ex-equip.
size approx. 13°x 13" x * 36p pp 8p
PRINTED CIRCUIT BOARD/19, ACY 19's:

© 10 0A200 Diodes: 1 reed relay: 10AZ 229 zenner
ass capacitor/resistors. Power supply 22v. 250 m/A
DC. Output 240v. AC. £1 pp 20p ex-equip
MALLORY ELECTROLYTICS screw terminals

25,000 MFD 25v DC 56,000 MFD 16v DC
000 ,, 10v DC 27,000 , 15vDC
20,000 . 30vDC 37,600 , 15vDC

All at 50p ea pp 13p. Each condenser scr
TOGGLE SWITCHES Single pole Double Throw
ex-equip new condition 50p doz. pp 13p

FIBRE GLASS TAPE 100 vd. roli: 3" 34" wide
£1 per roli pp 20p

PAINTON type 159 series working voltage

350 v AC/DC cwirent max. 3 amp AC/DC

7 pin plug & socket 50p pp 10p

15 pin plug & socket £1 pp 10p

CASH WITH ORDER

“l - Lo 4

° ali3

FIELD ELECTRIG LTD.

3 SHENLEY ROAD, BOREHAMWOOD, HERTS.
Adjacent Elstree Malnline Station.
Tel: 01-953 6009

Wonders of the
modern world

Teonex products, of coursel Over 3,000 of
them, electronic valves, semi-conductors, and
now—neons and indicators too...all performing
superbly in many climates . . . all at prices that
are very competitive.

How do Teonex do it? Specialisation in one
field. Concentration on export only. Very strict

_quality control.

Sold in sixty countries, on Government or
private contract, Teonex offers you a com-
prehensive range, with most items immediately
available.

For technical speciftcations and prices, please
write to Teonex Limited, 2a Westbourne Grove
Mews, London W.11, England. Cables: Tosuply
London W.11.

TEONER

electronic valves
semi-conductors
neons & indicators for export

T?N EX
|
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EXCLUSIVE os_r:ns

AMPEX
Precision Instrumentation and Data

TAPE RECORDER-REPRODUCERS

TYPE FR 100A: 8ix speeds,
16/16%, 3§%, 7§°, 15°, and 30°
per second, 5 tracks, 1 tape
(easily changed to §" or 1° by
changing rollers and heads),
104" ree) capacity. Push button
control. Precislon servo control
to 0.75 u sec, track timing
5 u sec. Drift free within
1 per cent. Accuracy 10% per
week. Power input 105/125v 48 to
400 cycles.

FR 1100, as above but
4 npeeds, 38°, 7§°, 15" and 80"
per second, and 4 track, easlly
changed to 3" or 17 and of
lighter and more modern con-
struction than Type FR 100A,

PRICE £380 for either type.
The above comprise complete units with electronics In
6 ft. cabinets

HIGHEST QUALITY 19" RACK
MOUNTING CABINETS
Totally Enclosed

TYPE A: 84" high x 24° deep x 24° wide.

E B: 78° high x 30" deep X 24 wide.
DOUBLE S8IDED. These cablnets will take rack panels
both sides, that is back and front and are driiled and
tapped all the way down every }” for this purpose. They
are fitted with “Instantit” patent fully adjustabie rack
mounts which are vertically and horizontally adjustable
—these allow the panels to be recessed when they are
fitted with projecting components and it is desired to
enclose them by doors.
HOther features include—al) corners and edges rounded.
Interior fittings tropicalised. Removable bullt in cable
ducts. Removable buik in blower ducts. Ventilated and
insect proofed tops. Detachable side panels. Full length
instantly detachable doors fitted expanding bolts If
ordered with cabinets. Made in U.8.A,—cost the American
Government, £107 before devaluation, Finished in grey
primer And in new condition.

PRICE £26:50 oach (Carriage exira)
PFull length door £5 each extra

Doors are not needed if pauels are mounted hack and front
and they are not required to be enclosed.

TYPE C: 80" high x 27 deep X 22° wide. American
8tandard First Grade totally enclosed ventilated 19° rack
panel mounting cabinets, made by Dukane, U.B.A.
Open frout fitted rack mounts drilled and tapped all the
way down every §°. Wull length rear door with latch.
Finished in grey these cabinets have been used but are in
good condition but if decoration is of importance it Is

ded they are ved before use.

PRICE £15 ¢ach (Carriage extra) ,

TYPE D: 76° high X 18" deep x 22° wide. These are
slightiy emaller and finished lo black otherwise they are
similar In construction and condition to Type C sbove.
Made by R.C.A. of U.8.A.

PRICE #12-50 each (Carriage oxirs)

ALSO OTHER TYPES 80" TO 88° BIGH AVAILABLE

Full detalln of all above available on request.
TRANSPORT: We have made apecial economical transport,
ar for these to ensure they arrive
undamaged and to avold expensive crating. Full details
on request. :

FREE
40-page list of over 1,000 different items in siock
available—keep one by yon.
JAvo Electronic Multimeters CT-471A. . .... £50
YAvo 160 Valve Testers............ ooa 245
JcFerranti High Spesd Tape Readers 5/7 Track £35
S Marconi TF-867 Standard 8ignal Generators
15 K/ca/30 m/es. . oo virn e 2155
<+ Airmec 701 Signal Generators 30 K/ca/30 m/os £30
Rhode and Schwars ES.M. 85/300 m/es
V.HF, Receivers ...... £280
*Video Tape der 3
working order, one only £170
+*Labgear Btabilised Powe X
BH00 ¥ 7 MO/B. o uuerneaii et £35
+All Power Regulated Power Supplies 500 v
[} gononnea0anan0000000000000a0 240
4 Marconl BD-871 C.C.T.V. Camera, Control
Unit, 14 in., Monitor Cables complete
working Order. .. ........iiiiiasiinnn £195
“Flann Microwave Attenuators 4/12 G/me .. £50
“Mareoni TF-803A Output Power Meters
0=JOW . ...ooitiiiniaaanartrsncranns £27-50
YEilott Recording A.C. Voltmeters 180/260 v £30
4 CR-150/2 Marconi Communications Re-
oeivers. 1.5 to 82.0 mfes.............. 824
*E.H.T. 40KV Transtormers and associated
H to GKW ble........ P.UR.
10 toot long 6" sides Lattioe Bteel
ns with mating lugy tor joining
up to 200 feet. New coddition.......... £29
Communications Beoeivers
0.5/30.0 M/6f vuvnvi-i.. o No000A08a000 £295
*EM.L T 81!

ape Recorders BTRa1.

X Weston 21-D.B. Meters —10/+6..........
Lattioo lightw tridnguiar Aerial

Masts 12 to 16 ineh sides up to 200 . high Asoordiag

WANTED C.C.T.V. EQUIPMENT
Good price paid

£1-50

2550

£3

k. £40

“Barah Trans, T8 B o £3

+* Uniselectors 10 bank 25 way full

new .. g?)
+*Precision gl'

Y Avo Geiger Coutters new o 7:50

C: e oxtra at cost on allabove. )

are ex-Government stores.
We have a large quantity of *bits and pleces®

we cannot list—please send us your requirements
we can probably help—sall enq answered.

P. HARRIS
ORGANFORD — DORSET

BHI6 6ER
WESTBOURKE 65051
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DESIGNER-APPROVED

We are a Polish company exporting high stability n "
electronic components which have good mechanical ww HI'FI KITS

. . . L LINSLEY HOOD MODULAR PRE-AMP
characteristics and long life expectancy. x

July 1969 no-compromise design for the purist.
Compactly built on Lektrokit. Layout details.
Kit price from £7:40 (mono, mag.p.u.+2 I/P.s).

| Dec 1970 mods. for pre-amp & low amp available.
Ya Ak EleCtron Gu = % LINSLEY HOOD SIMPLE PRE-AMP
TV Picture Tubes Sub-assemblies Sore) Siver acselane Feseres e amonent Joct-

Kit includes all parts as in May 1970 article plus
front panel. Mono £6-35. Stereo £1150 inc. p.p.

% BAILEY 30W AMPLIFIER (Nov. '68)
Mk. IV PCB has extra pre-set for quiescent current.

Tape Recorder Heads

We can offer production capacity and the ability to P0G (R I (08 Bl ) ()

produce tape recorder heads to meet our customers’ % LINSLEY HOOD 15-20W AMPLIFIER

own specifications. , PCB, T3, car nd isimate design. OIF capacitor,
EXPORTER : Gerrgrar, "omorally sesced Lioarproved by che

POWER SUPPLIES (simple and stab’d) available.

/ 7
. HIGH QUALITY components inc’g Mullard,
Hunts, TCC capacitors, Plessey moulded pre-sets.
O/P Tr's matched+10% @ le=1 amp,
AFTER-SALES SERVICE at reasonable cost.

REPRINTS of any one article at 30p

. . ‘ DETAILED PRICE LISTS ac Sp inc. p.p.
" AL O e panyioy PERSONAL CALLERS WELCOME—BY
Electrical Equipment Ltd. APPOINTMENT. DESPATCH BY RETURN
Warszawa 1, Czackiego 15/17, Poland.

Telegrams: ELEKTRIM-WARSZAWA, A'I FACTORS

Phone: 26-62-71, Telex: 814351
P.O. Box: 638 72 Blake Road, Stapleford,

Nottingham
Tel. Nottingham 46051  Giro No. 487 6008
(8 a.m.—10 p.m. 7 days/week)

If you are interested, please send for catalogues and quotations.

WW—107 FOR FURTHER DETAILS

SCOTCH

TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetal and
H.C.R., also */C"* & *’E" cores. Case and
Frame assemblies.

MULTICORE CABLE IN STOCK
CONNECTING WIRES

Large quantities of miniature potentiometers
(flat pots) 20 ohm to 10K. Various makes.
Wholesale and Export only.

J. Black

PHILIPS OFF
TAPES & CASSETTES

Incredible but true! We offer these famous brands at
prices at least 5p per reel lower than ony other cut-price
advertiser. SEND for details now.

Dept WW6

( D € 17 igh Park s, OFFICE : 44 GREEN LANE, HENDON, N.W.4. 2aH Dimmerswitch

( Leigh-on-Ses, Essex. Tel: 01-203 1855.  01-203 3033 Wil dim up to 400 watts of Incandescont lghtiag
apes London Office. STORE: LESWIN ROAD, N.16 from zore te full hrilllance. This wait simply replacss

01-226 7004 Tel: 01-249 2260 rmal light switch, snd ia titted ina matter of

minutes. An MX mounting frams Is supglied, fer use

wher more depth is required,

n l PRICE_ Complete Kit £2.80
“a" THE ONLY Built and tested £3.20
. COMPREHENSIVE o powiai
&l I'I sla ' RANGE OF RECORD Diathane Ltd.
y Y MAINTENANCE {11 Sheffild Road, Wymondham. NORFOLK
ST mls ﬁ\?gm\n\zﬁ& o) Plaase add £0.10 postage and packing

Send P.O. 1.5.p for 48 page
tarmion on recor coe. | | | MIAINS KEYNECTOR
CECIL E. WATTS LIMITED FAST & SAFE A

Darby House

ACCURATE
RELIABLE #

Private enquiries, send 5p in stamps for brochure

THE QUARTZ CRYSTAL CO. LTD

Q.C.C. Works, Wellington Crescent, fop fasy/manal TS

Sunbury-on-Thames, Middx.

New Malden, Surrey (01-942 0334 & 2988) one or more electrical
WW-—108 FOR FURTHER DETAILS : appliances up
. to 13 amps
WWDESIGNS BUILT & TESTED PYE ELEPHONES 's'l‘:"“”"““‘-
example: TRANSISTOR RADIOT
Nclson Joncs FM Tuncr £] 6 V.H.F. Mode' AM 10DV 12 volts. PAGE 63 ""-/ Send for leafiet p&p 0'25
Phased locked stereo decoder £13 Used, but In good order (8 only)
.- S.A.E. details: £40 each BAHHIE ELEBTRUHIGS
YOUNG ELECTRONICS E. BRILL LTD., 110 Northcote Road, London, S.W.11 11 MOSCOW ROAD * QUEENSWAY
54 Lawford Road, London NW5 2LN, 01.267 0201 01-228 8960 LONDOMN, W.2 TaelD1-229 ﬁﬁﬂh'lz
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NEW! HANDY! TIDY!

multi-drawer
I-N-T-E-R-L-O-C-K-I-N-G
storage
units
A PLACE
FOR
EVERYTHING
EVERVIHING 1% |
Q“L'A'EES! l‘\f"" 3

Newest. neatest, system ever devised for storing small
parts and components: resistors, capacitors. diodes

transistors. etc. Rigid plastic units. interlock together in
vertical and horizontal combinations Transparent plastic
drawers have label slots/handies on front. Build up any
size cabinet for wall, bench or table top

BUY AT TRADE PRICES!
SINGLE UNITS (Sins x 2}ins x 24ns)
Usually 15p each OUR PRICES: £1.35 DOZEN
DOUBLE UNITS Sins x 43ins x 2ins)
Usually 25p each OUR PRICES: £2.25 DOZEN

PLUS QUANTITY DISCOUNTS!

Orders £5 and over DEDUCT 5% in the £

Orders £19 and over DEDUCT 73% in the £

Orders £22 and over DEDUCT 10% in the £
PACKING/POSTAGE/CARRIAGE. Add 35p to all orders
under £5 Orders E5 and over, packing/postage/carriage
free

QUOTATIONS FOR LARGER QUANTITIES

(Dept. WW6) 124 CRICKLEW0OD
BROADWAY, LONDON, N.W.2

* ALL PURPOSE TRANSISTOR PRE-AMPLIFIER *
FOR MIKE, TAPE, P.U., GUITAR

Battery 9-12v. or 200-300v. H.T. Line. Size It x1ix1 in.

Response 15 c.p.s. to 25 Kc/s, 26 db gain. For use with valve

or transistor equipmant. Full instructions. 90 Post

Brand new. British made. Detsils S.A.E. P Free

BAKER 12 in. MAJOR £9
T 30-14,500 c.p.s., 12in. double cone,
ey woofer and tweeter cone together
with a BAKER ceramic magnet
assembly having a flux density of
14,000 gauss and a total flux of
145,000 M: lls. Bass r
40 c.p.s. Rated 20 watts. Voice coils
ilable 3or 8 or 15 ohms. Post Free.

Module kit, 30-17,000 c.p.s. Size
19% 124 in. with tweeter, crossover,
baffle, instructions.

Ideal for Hi Fior P.A. £11-50

{OUDSPEAKER CABINET WADDING
18 in. wide, I15p per ft. run.
Post extra |0p per order,

E.M.1.QUALITY TAPE MOTORS Post I5p r
120/240v. A.C. 1,200 r.p.m., i
Heavy Duty 4 pole 135 mA.
Spindle 0.187 x 0.75in.
Size 31 x 2} x 2}in. £1°25
BALFOUR GRAM MOTORS
120/240v. A.C. 1,200 r.p.m.
Heavy duty 4 pole 50mA.
Spindle 0.15 x 0.75 in. o
Size 21 x 2t X 1&in. 85p Post 15p

THIS ELAC CONE TWEETER IS OF THE
VERY LATEST DESIGN AND GIVES A
HIGHER STANDARD OF PERFORMANCE
THAN MORE EXPENSIVE UNITS.

The moving coil diaphragm gives a good
radiation pattern to the higher frequen-
cies and a smooth extension of total res-
ponse from 1,000 cps to 18;000 cps. Size
33 x 3% X 2in. deep. Rating 10 watts.
3 ohm or |5 ohm £|.90 Post
models. 10p

THE INSTANT BULK TAPE .
ERASER AND RECORDING HEAD

DEMAGNETISER
200, % . P
teohesag. £2°35 5

RETURN OF POST DESPATCH — CALLERS WELCOME
HI-FI STOCKISTS — SALES — SERVICE —SPARES

RADIO COMPONENT SPECIALISTS

337 WHITEHORSE ROAD, CROYDON. Tel: 01-684-1665

alls

STOP PRESS

VIBRATION EQUIPMENT. AUTO-
MATIC L.F. SWEEP OSCILLATOR
PYE-LING ACO 1 (DAWES 444D).
An automatic unit providing motorised
sweep facilities and automatic change-
over from displacement to acceleration
characteristic. Applications resonance
search and_endyrance testing. 5 Hz-
5 kHz 21 sweep speeds from 0-1-10
octaves/minute. Variable O/P up to 10
V RMS. Mains I/P. Excellent condition.
£95 carriage extra.

POWER OSCILLATOR 5VA by PYE-
LING 5 Hz-50 kHz. Overhauled £49
carriage extra.

CATHODE FOLLOWER. GOOD-
MANS E506. 7 channel. V.G. condi-
tion £45 carriage extra.

ROHDE & SCHWARZ SMLR BN
41001 POWER SIGNAL GENERA-
TOR. 30-300 MHz in 6 ranges +19%.
O/P power 0-15 W. O/P volts 0-3V into
60 OHM. Internal and external modula-
tion to 80%,. A high quality laboratory
instrument. Currently priced by the
manufacturer at £583. ELECTRONIC
BROKERS PRICE £300.

ELECTRONIC BROKERS LIMITED
49-53 Pancras Road, London N.W.1.
Telephone 01-837 7781

Radio and Audio Servicing Handbook

2nd Edition

engineers.

0 408 00GI8 X 284 poges illustrated

9th Edition
Edited by A. Ball

this highly successful book.

0 592 05796 6 256 pages illustrated

Available from leading booksellers or

o
o
]
o
®
e
o
o
o
o
o
o
o
o
o
o
e
o
o
o
o
o
o
]
o
o
o
] 88 Kingsway, london WC2B 6AB
o

e

Gordon J. King AssoclERE, MIPRE, MRTS.

This book is a practical guide to the servicing of radio receivers
and audio 2quipment of all types, and is intended especially
for the service technician. Many others, however, find it of
absorbing interest, among them students, hi-fi and recording
enthusiasts, amateur experimenters, radio dealers and sound

1970 £3+00 (60s)

Radio Valve and Transistor Data

First published in 1949 this book has become an indispensable
source of information for all those interested in electronic
engineering, from the home constructor to the research
worker. £xhaustively revised and updated, the useful and
comprehensive information contained in this new edition
will add to the already considerable reputation enjoyed by

1970  £0-75 (I5s)

The Butterworth Group

/

The Royal Free Hospital

ELECTRONICS |
| ENGINEER

to work in Electronics Laboratory
which designs, constructs and
maintains specialised equipment I
I for treatment and research.
Commencing salary according to
qualifications and experience
between £1125 and £1296, I
rising to £1590. Further details
and application, form (to be
returned by MAY 24) from I

Personnel Officer.
I Royal Free Hospital,
Gray'’s Inn Road,
London, W.C.1.

I
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We can’t wait to expand your laborato

'vin 24 hon.rsyoi:cunhiresomeoﬂheWorld’sfophsfrmienis
at competitive prices

MBHIH South: 06-285 23106
ring 2 North: 061-928 0800

Southern Office: Cores End Road, Bourne End, Bucks. SL8 5AS. Northern Office: Shearer House, Dunham Road, Altrincham, Cheshire.
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GOLA

 on the right wave- length

ADCOLA PRECISION
SOLDERING EQUIPMENT

offers you the right quality at the right cost
for every requirement from home output to
full scale industry.

e Extensive range to choose e Interchangeable bits-ex stock.

from. e Special temperatures avail-
e Precision quality for able at no extra cost.

increased efficiency. o Designed and developed to
o Speedy after-sales service. lower your production costs.

Ay choose ADCOLA 7or-soond soldering !

DCOL ADCOLA PRODUCTS LTD.

Adcola House, Gauden Rd. London S.W .4

FRegd Teade Ma-h Tel: 01-622 0291/3 Telegrams: Soljoint, London Telex.
Telex: Adéola London 21851

POST COUPON NOW FOR DETAILS OF VR EXTENSIVE RANGE

[-===-==ss=s===mmmmm

I To ADCOLA PRODUCTS LTD. (Dept. H), Adcola House, Gauden Road, I
London, S.W 4.
1 Please send me a copy of your latest catalogue by return. 1
I N T e T L] L T T RN RE R ee— 5 (o I
1 1
I AD DIRESS - tn e eie et et e et e e 1
[ TSSO U PO OO PO PO PP SR PSPPSRI |
W, W.2
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The world’s industry uses
a mile of Ersin Multicore
solder every...

3minutes

?

3hours?
3days?

The answer is every 3 minutes !

A mile of Ersin Multicore Solder is used every 3 minutes during
normal working hours. That shows how the world's leading
electronic manufacturers rely on Ersin Multicore 5 core Solder
for thousand upon thousand of fast, economic and consistently
reliable joints.

If in Britain or overseas you make or service any type of
equipment incorporating soldered joints, and do not already use
Ersin Multicore Solder, it must be to your advantage to invest-
igate the wide range of specifications, which are available.

Besides achieving better joints - always - your labour
costs will be reduced and substantial savings in overall costs
of solder may be possible. Solder Tape, Rings, Preforms, and
Pellets - Cored or Solid - and an entirely new type of cored disc,
can assist you in high speed repetitive soldering processes.

EXTRUSOL

p—— L S

Lk | T i ES

Extrusol high purity extruded solder, available in
11b. and 2 Ib. bars, and also Extrusol pellets, for
printed circuit soldering machines, pots and
baths, polythene protected

GALLON
CONTAINERS

All liquid chemicals and
fluxes supplied in

1 gallon polythene ‘easy
pouring'

contain-

ers, with

carrying

handle.

plastic reels,

AEROSOLS

PC.21A PC.10A,
and PC.52 available
in 16 oz, aerosol
sprays,

Tape, rings

the most

use,

71b.REELS

Available in standard
wire gauges from
10-22 swg., on strong

and pellets are

economical to

EXTRUSOL The first oxide free high purity extruded solder for
printed circuit soldering machines, baths and pots, is now
available to all international specifications, together with a com-
plete range of soldering fluxes and chemicals.

Should you have any soldering problems, or
require details on any of our products, please
write on your company's note paper to:

MULTICORE SOLDERS LTD,,
HEMEL HEMPSTEAD, HERTS.

Tel. No. Hemel Hempstead, 3636, Telex: 82363.

1Ib.REELS -

Available in all
standard wire
gauges from

10-34 swg., on
unbreakable plastic
reels. (From 24-34
swg. only 4 Ib. is
wound on one reel)

SOLDER TAPE, RINGS,
PREFORMS, WASHERS,
DISCS & PELLETS

Made in a wide range solid or cored alloys.

[

THE FINEST
CORED SOLDER
IN THE WORLD
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