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We dont claim that mi actually runs its own
airline, of course. But we do claim to be strategically
sted for delivery to a remarkably large number of
airports. Which is handy for getting those spares
airborme in double-quick time. In fact most of our
orders are shipped the day they're received.

Then, too, our servicing and spares set-up is
unusually large. In fact, our three B.C.S.-approved
kaboratories in the U.K.issue more calibration
certificates for electrical measurement than any
other organisation in the country. And our Service
Division at Luton Airport is the first organisation of
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its kind to be registered on the M.c.D. defence
contractors' list. We run our own sizeable fleet of
vans to ensure the minimum of delay in collection
and delivery.

Abroad, there are ml service operationsin,
among other places, France, Germany, Australia,
U.S.A.,Canada and South America.

Put all those facts together and you get what
is probably the surest and spezdiest servicing
operation in the business. And that holds good
whether youre in Manchester or Marseilles, Sydney
or 5o Paulo.

IT0 : THE PERFECTIONISTS

MARCONI INSTRUMENTS LIMITED
Longacres * St. Albans * Hertfordshire AL4 0JN * England * Telephone: St. Albans 59292 * Telex: 3350

A GEC -Marconi Electronics company.
WW-—001 FOR FURTHER DETAILS
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LOW COST VOLTMETERS

These highly accurate instruments incorporate many use-
ful features, including long battery life. All A type models
have 32" scale meters, and case sizes 5" x 7" x 5”. B types
have 5” mirror scale meters and case sizes 7" x 10" x6".

A.C. MICROVOLTMETERS

VOLTAGE & db RANGES : 15uV, 501V, 1504V ... 500V f.s.d.
Acc. £1% + 1% f.s.d. £ 1uVat1 kHz. 100, — 90... + 50dB,
scale -~ 20dB/+ 6dBrel. to 1mW/600Q).

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

from4Hz to 1MHz above 500 uV. Type TM3B can be

setto arestricted B.W. of 10Hzt0 10 kHz or 100 kHz.

INPUT IMPEDANCE : Above 50mV 4-3MQ < 20pf.
On50uVto50mV : > 5MQ) < 50pf.

AMPLIFIER OUTPUT: 150mV atf.s.d.

e £02 wi.£77

BROADBAND VOLTMETERS

H.F. VOLTAGE & dB RANGES: 1mV,3mV,10mV...3Vfs.d.
Acc. £ 4% + 1% off.s.d. at30MHz. — 50dB, — 40dB, — 30dB
1o + 20dB. Scale — 10dB/+ 3dBrel. to TmW/50 (). 4+ 0-7dB
T N ot gy :Q @ from 1MHzto 50MHz. + 3dB from 300kHz to 400MHz.
o ' L.F.RANGES: As TM3 except for the omission of 15V and 150uV.
AMPLIFIER OUTPUT: Square wave at 20Hz on H.F. with
amplitude proportional to square of input. As TM3 on L.F.

. £105 w#:.£120

D.C. MICROVOLTMETERS

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

Acc. £ 1%, + 2% f.s.d., + 1 uV. CZscale.

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

Acc. + 2%, + 2%f.s.d., + 2 pA. CZscale.

LOGARITHMIC RANGE:

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

. £0D

D.C. MULTIMETERS

VOLTAGE RANGES: 3uV, 10uV, 30pV ... 1kV.
Acc. £ 1% + 1%f.s.d. £ 0-1uV. LZ & CZ scales.

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

RESISTANCERANGES: 310,30 Q... 1kM Qlinear.
Acc. £ 1%, £ 1% f.s.d. up to T00M Q).

RECORDER OUTPUT: 1Vatfs.d.into > 1k {2 on LZranges.

i £90 . £105 .. £110
TM9A TM98B TM9BP

LEVVELL ELECTRON'CS LTD_ Prices include batteries and U.K. delivery. V.A.T. extra.

Moxon Street High Barnet, Herts. EN5 5SD Optional extras are leather cases and mains power units.

Send for data covering our range of portable instruments.

Tel:01-449 5028/440 8686

WW-—048 FOR FURTHER DETAILS
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Thanks to this new module. ..

.. .we can offer an accurate

and drift-free phase-lock synthesized signal generator

for around

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

Frequency is controlled by a six decads bank of
thumbwheel switches to an accuracy of — bPPM.
The oscillator automatically chooses the correct
range and seeks the required frequency, a search
lamp extinguishing when it has found it. And there
the frequency will stay with crystal accuracy and
stability until an alternative is selected. A 1kHz
frequency change takes only milliseconds and a
change as wide as 10MHz to T00MHz (which in
volves four range changes) is completed in about
five seconds.

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

LS22 4DH. YORKSHIRE.

TEL: 0937 3541, TELEX 5657294
LONDON OFFICE TEL:01-802 5359

£800

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

Narrowband sweep application.

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

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

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

WW—065 FOR FURTHER DETAILS
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Th one you
—can't ignore!-

Stll frame playback

Automatic .
audto and for crnitical analysis
video gain or convenient

pause (optional

trol
contro CR 6000E only)

Feather touch
control.
Solenoid
operated
transport

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

Assured
compatibility
The cassette
YOU make wil| e
play on any
50Hz U-type
VCR

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

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

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

In addition to the CR 6000% 2" U-type recorder/
player there 1s the CR 5000E for playback only
CR 6000E, price from £749 ; CR 5000E, from £664
(prices exclude VAT).

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

[ BeLLs HOWELL
9 o

Remote control
unit (optional)

JVCNCR ]

WW-—018 FOR FURTHER DETAILS
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It's a demanding job, viewing a. monitor or data display screen, hour after hour. There's the
responsibility. And there is the discomfort and fatigue so often the result of intense
concentration at the display terminal.

Brimar have developed a range of data display tubes with many refinements. The current range
now incorporates tubes with bonded, tinted and etched faceplates giving an improved contrast
performance and considerably reduced specular reflection, and which are ideal for close range
working.

The wide range of Brimar phosphors with varying fluorescent.colours and persistence allows
manufacturers ‘to select phosphor screens which are most suitable for their particular data
terminal applications. The range extends from 7 inch to 24 inch with an exceptionally
comprehensive selection of 15 inch tubes.

28mm neck diameter 38mm neck diameter
M38-100.. 90° deflection Rimguard M38-110.. 90° deflection Rimguard
M38-101.. 90° deflection Rimguard M38-111... 90° deflection Bonded

M38-102.. 90° deflection Bonded M38-112.. 90° deflection Rimguard

M38-104.. 20° deflection Bonded M38-113.. 90° deflection Rimguard
M38-120.. deflection Monopanel

M38-121.. deflection Rimguard

M38-122.. deflection Bonded

M38-140. . deflection Monopanel (with high voltage focus gun)

You'd 1ike the complete picture?
Drop us a line or telephone 01-804 1201.

Thorn Radio Valves & Tubes Ltd.,

Mollison Avenue, Brimsdown,
IM Enfield, Middlesex EN3 7NS
Tek: 01-804 1201

THORN
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QUALITY AMPLIFIERS FOR THE PROFESSIONAL

50/70 WATT ALL SILICON AMPLIFIER
WITH BUILT-IN 5-WAY MIXER USING F.E.T.s

12112 50/70 WATT ALL SILICON AMPLIFIER
WITH BUILT-IN 4-WAY MIXER
£125.58 100 WATT ALL SILICON AMPLIFIER
£166.98 THE 100 WATT MIXER AMPLIFIER
e 20/30 WATT MIXER AMPLIFIER
£12342 CP 50 AMPLIFIER

£195.02 200 WATT AMPLIFIER

O AFPLICATION F.E.T. MIXERS AND PPMs

Vortexion Lid

TEL:D1-542 2814 and 01-542 6242-3:4 TELEGRAMSVORTEXION' LONDON SW12

257-263 THE BROADWAY - WIMBLEDON -SW19 1SF

WW—051 FOR FURTHER DETAILS
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THE NEW SON-JONES FM TUNER

PUSH-BUTTON VARICAP DIODE TUNING
(6 Position) )
Exclusive Designer Approved Kits

What are the important features to look for in an FM tuner kit? Naturally it must have an attractive appearance when built, but it must also embody
the latest and best in circuit design such as:—

MOSFET front end for excellent cross modulation performance and low noise. PHASE LOCKED Stereo decoder with Stereo mute, see below

3 GANG tuning for high selectivity. LED fine tuning indicators.

VARICAP tuning diodes in back to back configuration for low distortion. PUSH BUTTON tuning (with AFC disable) over the FM band (88-104).
CERAMIC filters for defined IF response. IC STABILISED and S/C protected power supply.

INTEGRATED circuit IF amplifiers for reliability and excellent limiting/ AM rejection. CABINET double veneered against warp.

The Nelson-Jones Tuner has all of these features and many more, and more importantly the design is fully proven not just with a few prototypes but with many thousands
of working tuners spread across the world \ Typ. Specn: 20 dB quieting 0.75uV. Image rejection —70dB.1.F. Rejection —85 dB;l

Basic tuner module prices start as low as £11.40, with complete kits starting at £24-95
(mono) + PP 60p. and of course all components are available separately.

Ourlow cost alignment service is available to customers without accesstoa signal generator.
Please send large SAE for our latest price lists which detail all of the many options and
special low prices for complete kits. Ali our other products remain available.

PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. ‘70). Still the lowest
distortion P.L. decoder available. THD typically 0.05% (at Nelson-Jones Tuner O/P level) !
Supplied complete with Red LED.

Price £6.50 when bought with a complete N-J tuner kit or £7.68 if bought separately
(P.P. 19p.

PLEASE lilOTE. Existing tuners are readily convertible and Kits/parts are available for this
purpose.

TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the

Texan amplifier (see photograph). Complete designer approved Texan Kits are available at
£28-50 plus p.p 50p including Teak Sleeve.

Access NEW LOW COST STEREO TUNER

PLEASE PHONE OR WRITE FOR FULL DETAILS
No alignment required. Mullard LP1186 front end module used with Ceramic IF and
IC amplifier. Push button tuning (6 position) with Interstation Mute, restricted TYP. SPECIFICATION
range AFC, single LED tuning indicator, phase locked IC decoder, and complete 21V for 30dB S/N
metalwork and veneered cabinet. Complete with IC regulated PSU and full assembly Image rejection 40dB
instructions. (Mechanically identicat.to N-J Tuner.) IF rejection 65dB

PRICE: Complete Mono kit £22.40 Complete Stereo kit £26.32 p.p. 60p.
V.A.T. Please add V.A.T. at 10% to all prices for U.K. orders.

INTEGREX LIMITED, P.0. Box 45, Derby, DE11TW Phone Repton (028389) 3580

You can order these goods by
Telephone on Access. Simply
quate your Access Number.

PRACTICAL PAPERBACKS ELECTRONIC ORGAN KITS

There are 5 superb models in
kit-form specially designed for
the D-I-Y enthusiast. With our
free and generous after sales

FOULSHAM-TAB

ColourT_V Rgpair £1.40 Modern Radio Repair service you can build in sections.
by Martin Clifford Techmique £1.70 and the whole project can be
by Art Margolis extended over several months.
Basic Audio Systems £1.60 All specialised components can
by Norman H. Crowhurst Practical Colour TV be purchased separately.
Service Techniques £1.95 We also stock keyboards. volume
Everymans Guide to Car by Robert L. Goodman pedals. MOS master oscillators.
i ’ ICs.. transistors, ETC, for W/W
Maintenance £1.50 ; /
I Ga Zwick ! T 1L | synthesiser and W/W electronic
y beorge Zwici LV Troubleshooters - | piano. Send 50p for catalogue
andbook 1. and vouchers worth 50p or send
Zﬂa/:‘\;/svsigemZ)szdbOOK £1.40 by Editors of Electronic | | your own parts list. enclosing
VERlCh g CVO Technician/Dealer SAE for quotation.

| e oo ook E10 1 coustic Techniques for ELVINS ELECTRONIC MUSICAL INSTRUMENTS

Home and Studio £1.50 Components suppliers to the music industry
Rapid Radio Repair £1.60 by F. Alton Everest 12 Brett Rd., Hackney, London E8 1JP. Tel: 01-986 8455
by G. Warren Heath

199 Colour TV Troubles and

Understanding and Using Sotutions £1.50

the VOM and EVM £1.50 by R. L. Goodman

by John Cunningham
IC Projects for Amateur and

Handbook of Electronic Expenmenter £1.45

Tables £1.40 by Wayne Green

by Martin Clifford Mu LTI TESTER S
e 1o TV SN 0 A R O A st et W

a ] A 3 . UNSURPASSED TESTER PERFORMAN

How to use your VOM and VTVM ’r-}l_ial = COMES WiTH EVERY SANWA

and Oscilloscope £1.50 by Hitachi Etc. 6 Months’ Guarantee Excellent Repair Senvice

by Martin Clifford MODEL P2B £976  MODELAT45 £2152

. . MDDEL JPSD £11.68  MODEL 380CE £2912

Radio Electronics Hobby MDDEL 360YTR £1528  MDDEL N101 £31.81

introduction 0 Medica e elis wme X, fim M i

Electronics £1.70 Z_;/ Editors of Radio- MOD L i L. mgg& 5331%0 £§gg; MDDEL R1000CB £15.21

. e £25.
by Burton R. Klein ctronics U-50DX THESE PRICES ARE SUBJECT TO AN ADDITIDNAL CHARGE DF 10% FORVA.T.

Cases extra, available for most meters, but not sold separately.
Please write for ilustrated leafiet of these and other specialised Sanwa meters

/,......\ -— SOLE IMPORTERS I LK.
NFOULSHAM-TAB LTD.
\__F__,/) YEOVIL ROAD. SLOUGH. BUCKS. 22&';;'15:55&2&!‘3&}!5

Tel: 01-546 458
WW—032 FOR FURTHER DETAILS
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This bridge was designed for use in
Standards Laboratories, butease of
operation combined with anin-line
readoutgiving up to 6 figure
discrimination has enabled many other

Six figures in six seconds A ey

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

resistance to be measured at the end of
long cables.

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

A precision brldge clip. and a low impedance range directly
calibratedin resistance and inductance
. ermits four terminal measurements to
that balances itself permits ! -

the Wa ne Kerr . - Up to four significant figures can be set on
y each measurement term with
B 3 31 push buttons.
The bridge automatically balances itself,

the meters indicating the remainder of the
measurement value on linear scales. As
each pair of decades isintroduced with
these buttons. the meter sensitivity is
increased by a factor of 10 giving an
indication of the next figures required in
the digital setting sequence. Analog
output of both terms permit recording of
changing values.

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

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

decades.
e
“ " - "1
3 S T 5
T T
; SPECIFICATION
Pl
Range (for0 01% accuracy) 1pF to 10uF
For more information, either Telephone Bognor Regis [Nl o Bl
02433) 25811 or write to t - dernved reciprocal values  1mH to 10kH
( ) w o the address beiow 108, 10 100M,
Low Impedance Range 100u8Y 10 108,
10nH to 1mH

WAYNE KERR

Durban Road, Bognor Regis, Sussex PO22 9RL.
Telex:36120.

derived reciprocal values  10uFto 1F

Frequency (internal) 1591:55Hz +0.5 Hz
(1000 00 Hz to special order)
(external) 200Hz to 20kHz

Amemberofthe Wilmot Breeden group

WW—064 FOR FURTHER DETAILS




oject 80

a brilliant new concept in modular hi-fi

Praject 80 is going to be the ultimate in modular hi-fi
construction for a very long time to come. It combines the
qualities most demanded of any modern domestic system —good
circuitry, reliability and fine performance — with other features to be
found nowhere else in the warld. For example,

compactness — Project 80 control units are 3" deep x 2" high,
and each one is completely self-contained.

Elegance — all of Sinclair’'s design leadership has been
concentratad on producing designs of outstanding functional
elegance unsurpassed for styling and simplicity. Flexibility —

~ the size and styling of Project 80 modules makes them

the most versatile units ever. Combine them how you will,

where you will, the Project 80 System

of your choice gives you the best.

— g |- — ||
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Sinclair Project 80

technically
the world’s most advanced

Project 80 gives you choice from arange of 9
different modules for combining in a variety of ways
to suit your requirements. The Stereo 80 is a versatile
pre-amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring. high
sensitivity magnetic cartridge input, and of course,
individual slide controls on each channel for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economiegs can be effected
where stereo radio reception is not needed. Two
power amplifiers—Z.40 (18 watts RMS continuous
into 4 ohms using 35V) and Z.60 (25 watts RMS
continuous into 8 ohms using 50V) are available
with choice of 3 different power supply units. The
PZ.8 with its virtually indestructible circuitry is
particularly recommended. For the final word in
system building. the Active Filter Unit puts the
finishing touch of quality to what are easily the
world’s most technically advanced hi-fi modules.
Any further units likely to be added to Project 80
range will be compatible with those already available.

Guarantee

If. within 3 months of purchasing any product direct from us. you are dissatisfied with it,
your money will be refunded on production of receipt of payment. Many Sinclair
appointed stockists also offer this guarantee. Should any defect arise in normal use, we
will service it without charge.

Sirci=ir-

Sinclair Radionics Ltd
London Rd.. St. Ives
Huntingdon PE17 4HJ
Telephone

St. ives (0480) 64646

Stereo 80 Control Unit size- 260 x50 x 20mm (104 x 2 x $ins)
Finish — Black with white indicators and transparent shiders Inputs — Magnetic
pick-up 3mV RIAA corrected: Ceramic pick-up 350mV Radio 100mV:
Tape 30mV Signal/noise ratio — 60db Frequency range — 20Hz to 156KHz
+1dB; 10Hz to 25KHz 4+ 3dB Power requirements — 20 to 35 volts Outputs —
100mV+ AB mon:toring for tape Controls — Press button tape radio and P.U.

Shders on each channel for volume bass treble R.R.P.

{add £1-19V.AT)) £11 . 9 5

Project 80 FM Tuner size - 85x50x20mm (33x2xins)
Tuning range Dual varicap — 87:5 to 108MHz Detector — |.C. balanced
coincidence One |.C. equal to 26 transistors Distortion — 0-2% at 1KHz for
30% modulation 4 pole ceramic filter in I.F. section Aerial impedance — 75Q
or 240-300 Q Sensitivity — 5 microvolts for 30dB S/N ratio Output — 300mV
for 30% modulation Power requirements — 25 to 35 volts

R.R.P. {add £1-19 V.AT.) £11 . 9 5

Project 80 Stereo Decoder size - 47x50x 20mm (1x2x
2ins) One 19 transistor I.C. Channel separation greater than 30dB Power

requirements - 25V Output 150mV per channel R.R.P.
(add 74pV.AT.) £7. 4 5

Active Filter Unit separate controls on each channel. Size -
108 x50 x 20mm (4% x 2 x 3ins) Voltage gain — minus 0-2dB Frequency
response — 40Hz to 22KHz controls minimum Distortion — at 1KHz — 0-03%
using 30V supply H.F. cut off (scratch) — 22 KHz to 5-5KHz. 12dB/oct. slope
L.F. cut off (rumble) — 28dB at 20Hz. 9dB/oct. slope R.R.P.

(add 69p V.AT.) E 6 . 9 5

2.40 Power Am pllfler Size — 55 x 80 x 20mm (2§ x 33 x #ins) 9
transistors Input sensitivity = 100mV Output 18 watts RMS continuous into
4Q (35V) Frequency response — 30Hz-100KHz+3dB S/N ratio — 64dB
Distortion — at 10 watts into 8 Q less than 0-1% Power requirements — 12 to

35 volts: built-in protection against overload. R.R.P.
(add 54pV.AT.) E 5 . 40

Z.60 Power Amplifier size - 55x98x 15mm (2§ x 33 x #ins) 12
transistors Input sensitivity — 100-250mV Output — 25 watts RMS continuous
into 8 ©Q (50V). Distortion - typically 0-03% Frequency response — 15Hz to
more than 200KHz+3dB S/N ratio — better than 70dB Built-in protection
against transient overload and shoft circuiting Load impedance E 6 9 5
—4 Q min. safe on open circuit R.R.P. (add 69p V.AT.) .

Power Supply Units pz.s stabilised. Re-entrant current limiting
makes damage from overload or even direct shorting impossible. Normal
working voitage (adjustable) 50v. R.R.P. £7-98+79p V.A.T. Without mains
transformer PZ.6 35V. stabilised R.R.P. £7-98+79%p V.AT. PZ5 30V un-
stabilised R.R.P. £4-98+49p V.AT.

To Sinclair Radionics Ltd. St. Ives Huntingdon PE17 4HJ

Please send post paid

forwhich | enclose Cash/Chegue for £ including V.AT.

Name

Address

WW—037 FOR FURTHER DETAILS
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AMPLIFIER KITS OF “szznctien

DESIGNER-APPROVED KIT Hi-Fi News Linsley-Hood 75 W Amplifier

In Hi-Fi News there was published by Mr Linsley-Hood a Mk 111 Version (modifications as per Hi-Fi News April 1974)
series of four articles (November 1972-February 1973)
and a subsequent follow-up article (April 1974) on a
design for an amplifier of exceptional performance which
has as its principal feature an ability to supply from a
direct coupled fully protected output stage. power in
excess of 75 watts whilst maintaining distortion at less
than 0.01% even at very low power levels. The power
amplifier is complemented by a pre-amplifier based on a
discrete component operational amplifier referred to as the
Liniac which is employed in the two most critical points
of the system, namely the equalization stage and tone
control stage. positions where most conventional designs
run out of gain at the extremes of the frequency spectrum.
Unusual features of the design are the variable transition
frequencies of the tone controls and the variable slope
of the scratch filter. There is a choice of four inputs, two

equalized and two linear. each having independently Ul circuitdescription F R E E
adjustable signal level. The attractive slimline unit pictured  in handbook TEAK CASE WITH FULL KITS

has been made practical by highly compact PCBs and a .
specially designed Toroidal transformer. {pack 15—price 30p) £6 2 40
KIT PRICE only (] post free (U.K.)

Pack Price
1 Fibreglass printed-circuit board 11 Fibreglass printed-circuit board
for power amp. £0.85 for power supply £0.65 A T o/ %
2 Set of resistors, capacitors, pre-sets 12 Set of resistors, capacitors.
for power ampp, £1.70 secondary fuses, semicon- V o Please add 1 O A)
3 Set of semiconductors for power ductors for power supply £3.50
amp. {now using) BDY56. T 13 Set of miscellaneous parts toa ” U S Orders
BD529. BD530) 6. including DIN skts, mains * i
4 Pair of 2 drilled. finned heat sinks £0.80 i o AR (*or at current rate if changed)
5 Fibreglass printed-circuit board connecting cable. control
for pre-amp, £1.30 knobs £4.25
6  Set of low noise resistors. capacitors. 14  Set of metalwork parts including . .
pre-sets for pre-amp. €2.70 silk screen printed fascia for further information
Set of tow noise. high gain semcon- e panel and all brackets. fixing
ductors for pre-amp. . arts, etc. £6.30 "
8 Set of potentiometers (including 15 Handb%ok £0.30 p/ease write for FREE L/ST
mains switch} £2.05 16  Teak cabinet £7.35
9 Set of 4 push-button switches. 2 each of packs 1-7 inclusive
rotary mode switch £3.70 are required for complete
10  Toroidal transformer complete stereo system I
with magnetic screen/housing primary Total cost of individuaily P ow E R R A N
0-117-234 V, secondaries: purchased packs £69.75
33-0-33V.25-0-25 V. £9.15 -

SEE FOLLOWING PAGE

HIGH POWER DC COUPLED AMPLIFIER

UP TO 500 WATTS RMS FROM ONE CHANNEL

% DC-COUPLED THROUGHOUT
% OPERATES INTO LOADS AS LOW AS 1 OHM
* FULLY PROTECTED AGAINST SHORT CCT,

MISMATCH, ETC.
* 3 YEAR WARRANTY ON PARTS AND LABOUR

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

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

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

Phase Response +0. —15 DC to 20kHz. 1 watt 82 Input sensitivity 1.75 V for 150 watts into 82
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short, mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 82 Power supply 120-256V, 50-400Hz

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

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,

MACINNES LABORATORIES LTD SAXMUNDHAM, SUFFOLK IP17 2NL

TEL: (0728) 2262 2615

WW—041 FOR FURTHER DETAILS
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FROM THE SPECIALISTS -POWERTRAN
WIRELESS woRLD AMPUIFIER DEsiaNS ELEGTRONIGS

Component packs for a choice of three outstanding amplifiers are stocked together with packs
for a regulated power supply suitable for use with a pair of any of them. Also stocked are
packs for a very well-established pre-amplifier—the Bailey-Burrows design which features six

inputs. a scratch and rumble filter and wide range tone controls which may be either rotary STUART TAPE RECORDER

or slider operating. A set of three printed-circuit boards has been prepared
for the stereo integrated circuit version of this high-

30W BAILEY 60V REGULATED POWER SUPPLY performance Wireless World published design.

Pk. 1 F/Glass PCB £0.80 Pk. 1 F/Glass PCB £0.75 .

Pk. 2 Resistors, capacitors. pots £1.75 Pk. 2 Resistors, capacitors. pots £1.40 TRRP Pk. 1 Reply amplifier F/Glass PCB £0.90

Pk. 3 Semiconductor set £4.70 Pk. 3 Semiconductor set £3.10 TRRC Pk. 1 Record amp./meter drive cct.

30W BLOMLEY BAILEY-BURROWS PRE-AMP F/Glass PCB £1.40

Pk. 1 F/Glass PCB £0.85 Pk. 1 F/Glass PCB £2.05 TROS Pk. 1 Bias/erase/stabilizer cct.

Pk. 2 Resistors, capacitors, pots £2.15 Pk. 2 Resistors. capacitors, pre-sets, F/Glass PCB £1.00

Pk. 3 Semiconductor set £5.60 transistors £4.95

20W LINSLEY-HOOD Pk. 3R Rotary potentiometer set £1.60 For details of component packs for this design please write

Pk. t F/Glass PCB £0.85 Pk. 35 Slider potentiometer set for free list.

Pk. 2 Resistors. capacitors, pots £2.40 {with knobs} £2.70

Pk. 3 Semiconductor set £3.35

TOROIDAL T20 + 20

Developed from the famous Practical Wireless Texan

20 WATTS/CHANNEL

Designed by Texas engineers and published in
a series of articles in Practical Wireless. The
TEXAN was a remarkable breakthrough in
delivering true Hi-Fi performance at excep-
tionally low cost. Now further developed to
include a true Toroidal transformer, this
slimline integrated circuit design. based upon
a single F/Glass PCB, features all the normal
facilities found on quality amplifiers. including
scratch and rumble filters, adaptable input
selector and headphones socket.

F R E TEAK CASE and HANDBOOK
with full kits

ACTIVE FILTER CROSSOVER
An essential and critical component in a high-quality speaker system is the crossover unit convention- 8 25
ally comprising of a series of passive networks which unfortunately. though introducing reactive KIT PRICE only 2 [ ]

impedances between the amplifier and the speakers. result in the loss of the advantage of high

amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant pOSt free (UK)
solution to this problem. described by D. C. Read in Wireless World. involves the use of a series

of active filters splitting the output of the pre-amplifier into three channels, of closely defined band-

width. each of which is fed to the appropriate speaker by its own power amplifier. A design for a

suitable 20-watt amplifier, based on a praven Texas circuit, was also described by Mr Read. The i
printed-circuit board for this has been designed such that three amplifiers may be stacked and P“ks £ all | ! E”"scg
mounted together on a common heat sink 10 achieve a conveniently compact module. Syola Foxnoseliesistos o

1
2 Set of all smail capacitors £1.50
i get of 4 power supply capacitors  £1.40
et of miscellaneous parts including
ACTIVE FILTER READ/TEXAS 20w amp. POWER SUPPLY DIN soc:e!i. fuses. fuse holders.
control kn. o o
Pack Pack FOR 20W/CHANNEL STEREO 5 Set of slide and push-button £190
1 Fibreglass PCB (accommo- 1 Fibreglass PCB £0.70 SYSTEM switches £0.90
dates all filters for one 2 Setofresistors, capaci- 6 Set of potentiometers and ’
channel} £1.05 tors pre sets (not includ- Pack “selector switch £1.45
2 Set of pre-sets, solid ing O/P coupling capa- 1 Fibreglass PCB £0.50 7 Set of all semiconductors £8.25
tantalum capacitors, 2% citors) £1.10 2 Set of rectifiers. zener 8 Special Toroidal Transformer £4.95
metal oxide resistors, 2% 3 Sets of semiconductors £2.40 diode. capacitors, fuses, 9 Fibreglass PC Panel £2.50
polystyrene capacitors £4.20 6 off each pack required for stereo fuse holders £2.60 10 Complete chassis work. ’
3 Set of semiconductors £2.65 system 3 Toroidal transformer £4.95 hardware and brackets £4.20
2 off each pack required for stereo 4 Special heat sink as- 11 Preformed cable/leads £0.40
system sembly for set of 3 . —_— 12 Handbook £0.25
_ amplifiers £0.85 i .
5 Setof 3 O/P coupling ENQUIRIES WELCOME 13 Teak Cabinet £2.75
SUITABLE ALSO FOR FEEDING capacitors £1.00 For quality sets of speakers
ANY OF OUR HIGH-POWER 2 off packs 4, 5 required for
DESIGNS stereo system

V.A.T. Please add 10%*

SEMICONDUCTORS AS USED IN OUR RANGE OF QUALITY AMPLIFIERS to all U K. Orders

2N699  £0.25 2N4302  £0.80 BC182L  £0.10 MJa81  £1.20 TIP29C  £0.71 o |
2N1613  £0.20 2N5087  £0.42 BC184L  £011 MJa91  £1.30 TIP30C  £0.78 (*or at current rate if changed)
N2o286 £o30 INoasy  Eoas BCalal  £014 MPSaos  £0.30 TIP32A 970

N %] 2N5457 i 86214 . PSA i i K. - ail orde
2N3053  £0.15 2N5459  £0.45 8cY72  £0.13 MPSA12  £0.55 TIP33A  £1.00 0 :()ORDERS Postiiraellmai r
W SE oD AR fmm 2 MRM gH M HR o

N34a : 20361 i I i -

2N3704  £C 10 40362  £0.45 BDY56  £1.60 MPSAG5  £0.35 TIPa2A  £0.90 e S mriostagelaticos i

2N3707  £0.10 BC107  £0.10 BF257  £0.40 MPSAGE  £0.40 IN9T4  £0.07 special packing

2N3711  £0.09 BC108  £0.10 BF259  £0.47 MPSUO5  £0.60 IN91E  £0.07

2N3819  £0.23 BC109  £0.10 BFR39  £0.25 MPSUS5  £0.70 1S920  £0.10

N39 £017 BC125  £0.15 BFR79  £0.25 SN72721P £0.58 5805 €1.20 Dept. WWO6

e B Bw  ER 2R ppicRE '

N X BC182K : i .

2N4062  £0.11 BC212K  £0.12 BFY52 £0.20 TIP30A £0.60 POWERTRAN ELECTRUN":S

PORTWAY INDUSTRIAL ESTATE

for further information please write for FREE LIST NOW ! ANDOVER, HANTS SP10 3NN

WW—046 FOR FURTHER DETAILS




al2 Wireless World, August 1974
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ot with the ° The new Rank
WOW& FLUTTER
Meter
Type1742

DAL
330

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

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

clean. Fully transistorised
The circuit is ready to use. for high reliability
Versatile
‘ Meets in every respect all current specifications
s for measurement of Wow, Flutter and Drift
5'00 0& on Optical and Magnetic sound recording/reproduction
1 equipment using film, tape or disc
High accuracy
with crystal controlled oscillator
[ __ L
Simple to use
No M Ess NO MASK' N G accepts wide range of input signals with
no manual tuning or adjustment
A perfect circuit every time ! Two models available:
£1.10 # o+ £4.40 F £8.80 I Type 1742 'A’ BS 4847: 1972 DIN 45507
. or one-off, or six, £8-80 for twelve. ie ot
and post included. Available now in every country in CCIR 409-2 Specifications

Type 1742 'B’ BS 1988: 1953 Rank Kalee

Europe.
pe Specifications

I Please send me further details on the 33PC: For further information please address your enquiry to

Mrs B. Nodwell

|
| |
I Name : Rank Film Equipment, PO Box 70
| I Great West Road, Brentford
| Address Middlesex TW8 9HR
: : Tel: 01-568 9222- Telex 24408 Cables Rankaudio Brentford
Post to: DECON LABORATORIES LTD. | :
: e | BRANK FILM EQUIPMENT
| PORTSLADE,BRIGHTON,ENGLAND|
| wws (No Stamp Needed) Phone 0273 414371 |

WW—044 FOR FURTHER DETAILS . . WW—005 FOR FURTHER DETAILS
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FULL SCIENTIFIC CALCULATOR
IMPROVED NEW MODEL

This fully portable scientific calculator is on special offer
for a limited period. The MCO 515 is a fully proven calcu-
lator with the following functions:

Arithmetic Functions

*4 standard (+, —, X, +) *Chain operation *Intermixed operation
*Repeated operation *Constant operation *Memory operation *The
interchange of X and Y register (X2 Y) *The interchange of X register
and memory (X «— M}

Trigonometric Functions

*Sine (Sin) *Cosine (Cos) *Tangent (Tan) *Arc sine (Sin—1) -'*Arc
cosine (Cos—') *Arc tangent (Tan-') *Exponential Function (/E")
*Natural logarithm (LN) *Log (Log) *Reaciprocal {'/x) *Square root (1/X)

*Power (XY) *Pi () *Trig facility of answers in radian or degrees.
General

Display: 9-digit light emitting diodes. Capacity: 8 digits for all factors
and results in operation. Decimal Point: Full floating system. Nega-
tive Numbers: True value indication with minus sign at ninth digit.
Overflow and Error Indicator: sign at ninth digit, indicating the
result of operation is over 8 digits. or the argument of operation is out
of range. Function Mode Indicator: (decimal point) at ninth digit
indicating the scientific function mode is activated. Battery—low
indicator: sign at ninth digit. Operating Temperature: 0°C-40°C.
Power Supply: 4 X 1.5 volt batteries (SP7); 6 volt AC adaptor.
Power Consumption: DC 0.30 watts. Size: 145mm X 77mm X
32.5mm. Weight: 207 grms. (7.29 ozs) with batteries.

PRICE STILL ONLY £80 (excl. VAT)

P PRI A —— ra)
@ ’45»’%”*&( FOs £

* This sophisticated calculator is presented in a unique book type
casing and is supplied with a high quality suede carrying case.
It can be used as a portable unit or run from the mains

12 digits with one memory

Full floating decimal point

P ' . Selectable memory operation with keys or automatic

CA LCU CO U NTE R accumulation with a switch

Large eight digit display Overflow negative and memory in use indication :
Five functions (+, —., X, +. %) with memory Lfeadmg zero suppression )
Automatic constant and chain operations Fixed point (2 or 4 places) or floating output
All floating decimal calculation system Adding machine mode
Repeat—on add and subtract Item count )
Automatic percentage operation Memory protection
Overflow, negative and memory signs Automatic power-on clear
Sign change key Battery low indicator
Discount/Uplift logic Multi-usage of clear key o o
Multi-usage of clear key Calculations: Addition, subtraction, multiplication, division,
Battery-low indicator Constant and chain operation. repeat add and subtract. Fully

Pl U S * Count Up/Count Down * Stop Watch function * gut:rr:tei):g :)eer;ce:rtaat%% %(i(é_ozogg SR
* Facility to equate counting time to mathe- Ag d pk :

matical calculation i.e., cost exercises, time and motion a .aptor.soc € .

studies Supplied with dry-cell batteries

INTRODUCTION PRICE: £38 (excl. VAT) SPECIAL PRICE: £45 (excl. VAT)

7-day trial offer—Money-back guarantee
Orders received for any calculators during August/September will be supplied with a free AC Adaptor.

MTITELH PRODULTS LIMITED

IMP HOUSE, 35 MALDEN WAY, KINGSTON BY PASS, NEW MALDEN, SURREY.
Telephones: 949-2430 949-3186 Telex: 928589

* ¥ *

¥ oK X K X X X ¥ X X *
¥ ¥ ¥ K K X * ¥ X *

* *
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You can put anything in an
Eddystone Box.

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

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

650

P
0 %%,
| O\
W——

Eddystone

-~ -

Illustrated brochure and information on your local Distributor from
Eddystone Radio Limited,
Alvechurch Rd, Birmingham B31 3PP, England.
Telephone: 021-475 2231. Telex: 337081.

A member of Marconi Communication Systems Limited

WW—004 FOR FURTHER DETAILS
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% BRITISH MADE
Y EX-STOCK DELIVERY

% SIX DECADES

Y SCALE FACTOR & REF LEVEL
(adjustable)

% 1nA to 1TmA OPERATING RANGE (std)
% TRUE LOGARITHMIC FUNCTION

% SCALE FACTOR SLOPE 1v per DECADE
% REF. LEVEL O Volts OUT for 1pA IN
% ACCURACY + 0.25 db

% BUILT IN AMPLIFIER

Y ANTI-LOG MODULE AVAILABLE

ancom It

WW—127 FOR FURTHER DETAILS

devonshire street
cheltenham, glos.

Transducer and Recorder \

amplifiers and systems
—

MINI -~ DRIVE

(fira goin—

MINI - AMPI

reliable high performance & practical controls
individually powered modules—mains or dc
option single cases and up to 17 modules
in standard 19" crates small size—low weight
—realistic prices.

—1=Y [LD)[E

Fylde Electronic Laboratories Limited

49/51 Fylde Road, Preston PR1 2XQ
Telephone : PRESTON 67560

WW—013 FOR FURTHER DETAILS
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TAKE A CLOSE LOOK DAVENPORT
G T s o FULLRANGE

“e“ LINE SOURCE

PUBLIC ADDRESS
SPEAKERS

LAYOUT OF
SPEAKER UNITS

LAYOUT OF
SPEAKER UNITS

at a professional recorder that offers high performance,
excellent reliability and is very easy to maintain. Ask
yourself why so many commercial radio stations and &
recording studios are doing their best to wear them out, % and one 12°° twin cone and one 10°° twin cone
and not having much success. Decide if you need mono
or stereo, console transportable or rack mounting versions
and then inquire about prices.

Twelve 8 " x 5" elliptical Eight 8 ° x 5" elliptical
CABINET HEIGHT 66" - CABINET HEIGHT 48°°

A BROCHURE GIVING FULL SPECIFICATION, INCLUDING SPECIFIC 1

We are sure you will be very pleasantly surprised. SOUND PRESSURE LEVELS, FREQUENCY RESPONSE GRAPHS AND
POLAR DIAGRAMS. AVAILABLE FROM THE MANUFACTURERS.
BIAS ELECTRONICS LTD. 01-540 8808 S. B. DAVENPORT LTD.
572 KINGSTON ROAD, LONDON SW20 8DR ELLES RD., FARNBOROUGH, HAMPSHIRE, ENGLAND _J
TELEPHONE FARNBOROUGH (HANTS) 514551

e
WW-—039 FOR FURTHER DETAILS

A NEW STANDARD FOR SOUND REPRODUCTION

Designed for disc and
tuner input and two tape
machines, withcomplete
recording and reproduc-
ing facilities.

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

Power output. Overload margin.
Rated: 50 watts average continuous power per Discinput 40 dB min.
channel, into any impedance from 4 to 8
ohms, both channels driven. Hum and noise output.
Maximum: 30 watts average power per channel into Disc: —83dBV Measured flat with noise band-
_ 5 ohms load. width of 23kHz.
Distortion. —88dBV Measured with "A” weighted
Pre-amplifier: Zero. {Cannot be identified or measured characteristic
as it is below inherent circuit noise.) Line: —85dBV Measured flat.
Power amplifier. —88dBV ‘A’ weighted.
at rated output: Less than 0.02% (typically 0.01% at 1kHz). Size: 17 inches X 43 inches X 11 inchesdeep
at 26w output:  Typically 0.006%. overall.
Weight: 21 1b.

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

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

WW—016 FOR FURTHER DETAILS
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&
Great Sound
of Vitavox

Nothing succeeds like success.

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

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

@® S3 Pressure Unit

@ AK 156 Loudspeaker
@® H.F. Horn

® Dividing Network

The matchless range
~-now better than ever...

Giving You...

: Sensitivity ;
I Power
I Efficiency

VITAVOX

Limited
Westmoreland Road,

London NW9 SRJ
Telephone:01-204 4234

Please send me further information on your productrange

Name

Company

Address

WW—010 FOR FURTHER DETAILS

ENGINEERS

YOURSELF FOR A

LB
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BETTER JOB -~ MORE PAY!

Do you want promotion, a better job.

higher pay? *'New Opportunities’ shows
you how to get them through a low-cost

B.LLE.T. home study course. There are no
Pooks to buy and you can pay-as-you-
earn.

PO
NOh,

BIET—Technatron Electrical ]
Practical Radio &

Electronics (Technatron) O
Electronic Engineering a
Television Maintenance & Servicing O
General Radio & TV Engineering a
Radio Servicing, Maintenance

and Repairs O

City & Guilds Radio,
TV Electronics Mechanics 0O
Radio Amateurs

Practical TV a
Colour Television a
Computer Electronics a

O Electrical Installations and Wiring

The B.LE.T. guide to success should be
read by every ambitious engineer.

Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you
ever did.

-l B S CUT OUT THIS COUPON Il Il BN BN
N CHOOSE A BRAND NEW FUTURE HERE!

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

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

C. & G. Electrical
Technicians (Primary)
C. & G. Telecommunications

OO0 OO0 oo O O O

ToB.LE.T. swwos Aldermaston Court, Reading RG7 4PF gk l BWWOB

NAME (8lock Capitals Please)
ADDRESS ..

Other subjects
Accredited by C.A.C.C.

. Age
Member of A.B.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

ELECTRONIC
INDUSTRIAL THERMOMETER

THE MODERN WAY TO MEASURE TEMPERATURE

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

Model “Mini-On 1" measures from — 40°C to 4 70°C, price £17.50
Mode! “Mini-On Hi” measures from + 100°C to + 500°C, price
£20.00 (VAT. EXTRA)
Write for further details to
HARRIS ELECTRONICS (LONDON),
138 GRAY'S INN ROAD, LONDON WC1X 8AX
(‘Phone 01-837 7937)

WW—026 FOR FURTHER DETAILS
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l.L .P. (Electronics) Ltd

SHEER SIMPLICITY!

Tuner D)
Gram __ |
Tape ! \
' e
Half HYS
e

Tape 0.p

BASS

Half HY5

TREBLE

VOLUME

Stereo.Mono switch

BALANCE

Fuse

HYS50 ~Oj

gl s [

/
-v +V
L
PSUS0 N
Ov £

Mono electrical circuit diagram with interconnections for stereo shown

The HYS is a complete mono hybrid
preamplifier, ideally suited for both
mono and steieo apphications. Internalty
the device consists of two high quality
amplifiers-— the fust contains frequency
equalisation and gain correction, while
the second caters for tone control and
balance.

TECHNICAL SPECIFICATION

Inputs

Magnetic Pick-up 3mV.RIAA

Ceramic Pick-up 30mVv

Microphone 1omv

Tuner 100mv

Auxillary 3-100mVv

Input impedance 4762 at 1kHz.
Qutputs

Tape 100mv

Main output Odb (0.775 voits RMS)
Active Tone Controls
Trebte +12db at 10kHz
Bass +12db at 100Hz
Distortion 0.05¢
Signal/Noise Ratio 68db
Overload Capability 40db on most
sensitive input
Supply Voltage t16—25 voits.

PRICE £4.50+0.45 V.A.T. P & P free.

at 1kHz

TWO YEARS

The HY 50 is a complete solid state hybuid
Hi-Firamplifier incorporating 1ts own hitgh
conductivity heatsink hermetically sealed
in black epoxy resin. Only five connec
tions are provided: Input, output, power
lines and earth.

TECHNICAL SPECIFICATION

Output Power 25 watts RMS into 852

Load Impedance 4—16§2

Input Sensitivity Odb (0.775 voits RMS)

Input Impedance 47 {2

Distortion Less than 0.1% at 25 watts
typicaily 0.05%

Signal/Noise Ratio Better than 75db

Frequency Response 10Hz—50kHz ! 3db

Supply Voltage ! 25 volts

Size 105 x 50 x 25 mm

PRICE £5.98 +0.59 V.A.T. P & P free.

The PSU50 can be used for either mono
or stereo systems.

TECHNICAL SPECIFICATIONS
Output voltage 25 volts

210-—240 volts

Size L.70, D.90, H.60 mim.
PRICE £5.00 x 0.50 V.A.T. P & P free.

Input voltage

GUARANTEE ON ALL OUR PRODUCTS

CROSSLAND HOUSE - NACKINGTON - CANTERBURY - KENT

CANTERBURY (0227) 63218

WW-——063 FOR FURTHER DETAILS
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The symbol of
sound quality.

Outdoor Weatherproof
Speakers

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

Power ratings up to 25 watts RMS.

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

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

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

WW-—006 FOR FURTHER DETAILS
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Aegp aose
lonincks CLEAN

BY USING A

DIACROM
SPATULA

Manufactured in France
British Patents applied for

No other cleaner has all these advantages:—

. Only 100% pure. natural diarnond grains are utitised.

-

2. Blades are treated with hard chroma to reinforce the setting of the diamond grains. 10
obviate loosening or breakaway during use. This process also prevents clogging of the
diamonded surface by residues resulting from use.

W

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

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

o

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

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

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

Grain size 400, thickness 26/100 mm.. one face diamonded. For sensitive relays and tiny
contacts. Two close contacts facing each other can be individually cleaned. because only one
tace of the spatula is abrasive.

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

As supplied to the M.0.D., U.K.A.E.A., C.E.G.B. British Rail and other Public Authorities;
also major industrial and electronic users thr the United Ki

WW—011 FOR FURTHER DETAILS

STRIP CHART RECORDERS

MINIATURE SINGLE-PEN SWITCHBOARD PATTERN RECORDING
MILLIAMMETER TYPE H3100

SPECIAL FEATURES
Rectilinear recording.
Large capacity ink-well.

Chart width 80mm.
Chart length 40ft.
Chart speeds: 20-60-180-

TEN-CHANNEL EVENT
RECORDER TYPE H30

Ten individually energized
pens providing time
anaiysis of switching

and sequence of separate
operations.

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

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

600-1800-5400mm/hour.
Overall dimensions:
120x120x285mm.

Price £44.00

gears.
Full scale deflection TmA D.C.
D.C. resistance 18100Q
Chart drive 220/250V AC.

SINGLE CHANNEL MULTI-

RANGE UNIVERSAL PORTABLE
RECORDING VOLTAMMETER

TYPE H390

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

Chart length: 50ft.

PRICE, complete with 10 charts
and accessories £78.00

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON WwW.2

Tel: 727-5641

WW—056 FOR FURTHER DETAILS
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Housed in smart resin coated sisel cases, with 3-core
ower cable and autlet sockst. fused pnmary winding
solation vyres are fitted with 3-pin outlet sockets, and
are available with 110 volt or 240 valt nutput. (Please
state) Auto types are firted with 2-pin flat s'yle sackets
up to 500 VA 3.pin sockets from 750 1o 3000 VA
See Auto and tsofation sections for prices

SAFETY ISOLATING

30 VOLTS

PRIMARY 200/240V

SECONDARY 12, 15, 20, 28,

30V,
AMPS
0.5

Prlm 120/240V. SEec 120/240V. Cg&tre Tap with ¢

(WATTS) Cased Open
£ £

7963

10

50 VOLTS
PRIMARY 200/240V.
SECONDARY 24, 30, 48,
AMPS Vo Pri

05

MINIATURE & EQUIPMENT

Primary 240V with Screen
VOLTS

MILLIAMPS TYPE PRICE

Sec. 2 Sec 1

500

Sec. 2
500
1000
330
500
1000
200
150
500
300 21
No Screen
22

1000
500
1000

BRIDGE
RECTIFIERS

ONE AMP Price
025
025
0-28
0-30

— 5

TWO AMP

Price

1 23
1 30 1 10
12

60 VOLTS
PRIMARY 200/240V.
SECONDARY 19, 25, 33,
50V,

AMPS

0

No.

06
107

000 00000000000s

WL WA W R
=-X--N) DONDOQOOON
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BATTERY CHARGER
TRANSFORMERS
Price

f
245
329

2 Amp 2-8-12 Valts
4 Amp 2-8-12 Volts
6 Amp 6-12 Valts 4.95
12:5 Amp 2-6-12 Valts 7-80

RECT{FIERS NDT INCLUDED

NEW
PRODUCTS!

Don’t chance it!
/solate it!

“SPLASH PROOF"
SAFETY

750 VA Isolation Unit
(Interwinding Screen)
Housed in a tough Fibreglass case. with
carrying handle. Compiete with heavy duty
3-core power cable. splash proot outiet

plug and socket. internal fuse. 110 Volt and
240 Voit versinne ~ailable

PRICE £26-20
CARRIAGE £1-30

AUTO TRANSFORMERS

VA {Watts) Ref. No.

PRICE
CASED

Tapped at 115, 220. 240 Volts.

13 .
20 |‘I3

252

Tagped at 115,200 220 240 Volts

5.56

9-50
15.92
29-70

1 WATT CARBON FILM RESISTORS

1 watt at 70°C E 12 range 100-1M0). o

POWER UNIT TYPE A125
Supplying 6 or 9 Vot OC a1
200 mA.

In moulded case forming 2 2 pin
5 A mains plug

2 mstre output Iaad with 4-way
muttiplug  giving and 25
mm sockets and 3! 5 mm piugs
Price £2-25. Post 10p

MODEL 8 MK. V

CONTRACTORS TO H.M.

REPAIRS

tol. above 470 K1 10

POWER UNIT Type CC12-05
-| Output switched 3

tol. at 95p per 100

45 6. 75 9and
12 Volts at 500 mA
/" D.C. Operates from
240 V mains. suit
able for Radios
Tape Recorders.
Record Piayers etc
Size 50 X
14.0 cm. Price
£3.95. Post 25p

Tel: Canterbury (0227) 52436

GOVT. P.O.APPROVED

7-14 DAYS SERVICE

TC SOLVEYOUR INSTRUMENT PROBLEMS

CONTA

LEDON INSTRUMENTS LTD.

+ GLADSTONE WDRKS, GLADSTONE RDAD,
t FOLKESTONE, KENT. TEL: (STD) 0303 57555

WW—038 FOR FURTHER DETAILS

76-78 DEPTFORD HIGH STREET,
LONDON, SEB. TEL: 01-692 2689

2" AND 4~

PANEL

METERS
2//

SIZE: 60mm Wide X

45mm High X 40mm

Deep.
Movement

SIZE: 110mm Wide X
82mm High X I3mm
Oeep

Movement

0-50 micro A.
0-100 miero A
0-500 micro A.

0-50 micro A
0-100 micro A
0-500 micro A
0-1 mA
0-5mA

0-10 mA
0-50 mA
0-100 mA
0-500 mA
0-1 AMP

0-2 AMP
0-25 Valt

0-500 mA
0-1AMP
0-2 AMP
0-25 Volt
0-50 Voit 0-50 Volt
0-300 Voit 0-300 Volt
“g" Meter “g” Meter
VU Meter VU Meter

VU Meters are complete with detectors. Madern wide

view
Price 2 £2-95 Post 10p. Pnce 4” £3-95 Pos: 10p
Lamps 55p per set

C1C00 MULTI-METER
Special Offer AUGUST ONLY
Compact  General  Purpose  Mini  Multimeter
Input Resistance 1000 ohms per valt.
Ranges: AC Vot~ 0-15 50 250 1000 Volts
DCVolis  0-10 50 250 1000 Velts
DC Currant 0-1 mA 0-100¢ mA
Resistance 0-150K ohms
Size 60 X 24 % 90 mm
Compiete with. Batteries. Test Prods, Instructions
Special price £3.20 Post 20p

MINIATURE NEONS

6 mm dia. 12 mm length, (eads length approx. 20 mm.
Recommended baltast resistor 150K ohms for 240
Volt operation. Price: Packet of 10 for S0p
Postage 10p

ELECTRONIC MAINS TIMER

A reliable unit ideal for timing Bathroomy
Toilet Wentilators. Stairway/Closkroom Lighting
etc. Gives up to 30 mins delay before switching
off. Défay: 1-30 mins adjustable. Max Load
400 VA or 1000 Watts resistive. Ivory Case
33in X 3gin. x 2n. Fitting Instructions
included. Trade Price: £5-80. Post 20p.

MAINS KEYNECTOR

The safe. quick. connector for electrical
appliances. 13 Amp rating. fused wil
connect 8 number of appliances quickly
and ssfely to the mains. ideal for
testing. demonstrating, window displays,
etc.. Waming Light. interlacked to prevent
connecting when live.

Trade Price: £2-95. Post 25p

QUALITY INSTRUMENT CASE

Strangly moulded w High Gloss Grey
Piastic (Flame Retardant ABS). Two
interdocking hatves secured by fow
carner bolts (supplied)

Intenior Size

8 1
Wall Thlckness P
Weight 11} ozs
Price £1-50. Pos) 15p.

PLEASE ADD 10% FOR V.AT. l

OF ELECTRICAL
MEASURING
INSTRUMENTS

industrial and Precision Grade

STOCKISTS
ALSO SUPPLIERS OF GEC
RISSO AND OTHER

MULTH RANGE TEST SETS

al9
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The symbol of
sd quality.

P.A, & Disco Speakers

Designed to satisfy the demand
for high quality sound required
by Discotheques and advanced
PA systems.

|deal for mobile use.
: et
NOW Sllltable fOl' performance.

Power rating from 25

U,K.’ European | \év&tg RMS to 100 watts

R12DXH. One of a range of six

and American

For further information
' and address of your local
VO a es stockist write to:
o00 K.F. Products Ltd.,
Ashton Road, Bredbury,
Stockport, Cheshire.

Minimod, the versatile British made range of
encapsulated power supplies first introduced in 1973, L o T s NS
has now been extended to cover European and North
American mains voltages {and is interchangeable with

i ). N i g ;
ettt SN |0\ COSt memory card
limiting — the 5V models have over voltage crowbar too! IS easy to interface

STANDARD MODELS

Output Short Circuit % Regulation

Type Output Current Current mA Line and Load
Number Voltage Amps {Typicat) (Typical)
PUO 5+t0.1 05 370 0.3

PUO02 5*+0.1 1.0 770 05

PUO3 15—-0-15%+0.2 0.10 37 0.1

PUO4 15-0-15+0.2 0.20 84 0.1

PUOS 12-0-12+0.2 0.12 45 0.1

PUOG 12-0-1210.2 0.24 120 0.2

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

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

——% SPECIAL DESIGN SERVICE

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

Specialists in Electronic Transformers & Power Supplies. ki thi T ] 4, T

GARDNERS IFose electronics itd

TRANSFORMERS LIMITED

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

WW—017 FOR FURTHER DETAILS WW-—040 FOR FURTHER DETAILS
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MAPLIN ELECTRONIC SUPPLIES

P.O. Box 3, Rayleigh, Essex. Tel: Southend-on-Sea (0702) 44101
VA Please add 10% to the final total. Post and Packing
FREE in U.K. {15p handling charge on orders under £1)

* SAME
DAY
SERVICE

First-class post pre-paid envelope supplied free with every order.

CATALOGUE

Send just 25p NOW! for our superb 80-page CATALOGUE. It’s packed with photographs, illustrations,
and pages and pages of detailed data on our complete range of transistors, diodes, 1.C.s etc,, etc.
Seeing exactly what you’re buying makes ordering so sasy!

NE 555V
8-pin DIL

MFC 40008

38p

LEAFLET MES 24: Describes a reverberation module with a choice of two different spring units. (Just send
s.a.e. please for leafletr.)

LEAFLET MES 51: Describes a complete electronic organ which can be constructed using our high-
quality component parts. These are designed so that they may be used later as the basis of a series of larger

and more sophisticated designs. (Please send [ 5p for Leaflet MES 51.) Eﬁgg:g CMT-poi; DIL ...... ‘.46;: :g ;43§z 14-pin DIL .. ... £2.70

R e N NN 1 71377 Tol o - N d 4 14pinDIL . .... £1.69

\ . LM380N 14-pin DIL ... .. £1.32  pAMIC 14pinDIL ....... 45p

ORGAN BUILDERS *\f‘ﬂ 5\)\ , MCI303L 14pin DIL ....£1.39  pA747C 14pinDIL . .... £1.05

MES announce the very latest development in organ 4 @enturlon xg(l?;gl?ol&pm SR p:;’;?STs(s;n P HJ_Zz
circuitry. 3 . £1. pATBISTO3 ..........

T E DMoz MFC 9020 d pAT96 (MC1496) TOS ... .. 95p
|3 Master Frequencics on tiny circuit board. o PROFESSIONAL MVR 5,12 or_lsv TO3 ...£160 ZN4I4TOI8 .......... £1.20
LOOK AT THESE AMAZING ADVANTAGES i v QUALITY NESGIRNGpnIDILIEEELY
* 13 frequencies from C8 to C9 * Each frequency Model 120

G T oo S ot
tu
SIMP‘;.“IIE AD?S TM"IENTe * Relative tuning NEVER I N STR U M E NT CAS E s

DRIFI'S' * External control allows instant tune-up
S

pA241C
8-pin DIL

4 other musicians. % Outputs will directly drive most
iypes of dividers incuding the SAJII0. % And each 4 Models
output can also be used as a direct tone source. ® Vari-
abke DEPTH AND RATE tremulant optional extra
*  Gold-| plmed ?lug in edge connexlon * ‘Com lete construction. Top and sides, blue
if ) ONLY hammer finish, front, rear an

3.7in. X 4. 5|n t Very low power consumption. base: white. Ol.hers mild steel
#* EXTREMELY ECONOMICAL # Sae. please three-part construction.
PRICE. * Ready-built, tested | for full technical Top, base, sides and detachable

Y ‘“"%"(W,u. emulany ONLY | 2% S Bt bont pase mohed in white10%€! 320 SYNTHESISERS

Model 120 all-aluminium two-part

£14 Trade enguiries W “ q . »
DM02 (without tremulant) £12.25. welcome. Dimensions in inches. sy: ‘hits?::r ?l?clut:i;g p:ﬂs (hf:rpt(ljleB q EJ:::;?:;‘::‘IEMSIY t;:te;‘n;:l?:‘l_k
Model w H D Pri g q q q o

A, 755;3‘0,&?;‘;:‘;‘;” I A o"p“e‘m[;gn' 120 8 24 6 £2.87 | including a drilled and printed front panel for a truly professional finish.
From almost any type of master oscillator including the %%? g g g*} ﬁ{)’g Some of the circuits in this brilliant design are entirely original
DMO2 (when 97" notes are availabk). Square wave 330 120 H 12 1842 Independent authoritative opinions agree, the E.T.. International
outputs may be modified to saw-tooth by the addition Chassis f 320£2.34 o Synthesi . hnicall . . . ;

of & few components. SAJI10: £2.63 each OR special assis for model extra. ynthesiser is technically superior to practically all synthesisers available
price for pack of 12: £25.00. S.a.c. please for data sheet. Please send s.a.e. for free illustrated leaflet. today. S.a.e. please for our detailed price lists.

WW-—014 FOR FURTHER DETAILS

NomMmbrex

METER PROBLEMS?

NEW
MODEL 45
DIRECT READING FREQUENCY METER

PRICEE37.00 + var

@® MEASURES FREQUENCY FROM 10 Hz TO 100 kHz.

® MEASUREMENT INDEPENDENT OF SIGNAL WAVE FORM.
@ ACCEPTS INPUT LEVELS FROM 10mV TO 5V.

@ FOUR DECADE SWITCH RANGES.

A very wide range of modern design @ SENSITIVITY CONTROL
instruments is available for 10/14 @ CALIBRATION CONTROL.
days’ delivery. © POWERED BY 9 VOLT BATTERY.

Trade and Export enquiries welcome.
Full Information from: Send for full technical leaflets.

Post and Packing 35p extra.
UL LS LTSS (I.ondon) NOMBREX (1969) LTDgE;(:IIOUTH DEVON
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 Tol: 03-952 3515 ‘

WW-—027 FOR FURTHER DETAILS WW-—042 FOR FURTHER DETAILS
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Top quality plus
kit building satisfaction

with these Heathkit frequency counters . . .

I1B-1100 30MHz counter with 5 digit readout, 8 digit capability:
100mV sensitivity; time-base stability + 3 ppm. K/IB-1100 Kkit
£74.80

I1B-1101 100MHz counter with 5 digit resolution. 8 digit capability;
50-100mV sensitivity; wide range input. K/IB-1101 kit £93.50

IB-1102 120MHz counter with 8 digit readout; 45-125mV
sensitivity; time-base stability better than + 1 ppm. K/IB-1102 kit
£167.20

IB-1103 180MHz counter with phase-locked frequency multiplier;
8% digit display plus over-range; 50-100mV sensitivity: time-base
stability better than + 1 ppm. K/IB-1103 kit £222.20

(Above kits are also available assembled and calibrated)

The SM-118 and SM-128 have full autoranging capability.

The SM-118 gives guaranteed performance to 30MHz and the
SM-128 to 110MHz with typical performances considerably better.
A front panel sensitivity control gives adjustment of the input
amplifier trigger level from 10mV. and the two preset gate intervals
of 1 sec. or 10mS are switch selectable.

Assembled and calibrated: A/SM-118 £149.00 and A/SM-128
£215.00 (Not available in kit form)

Kit prices include VAT and carriage and packing. Assembled prices
include carriage and packing but do not include VAT.

For details of these and many more instruments in the Heathkit
range send now for two FREE catalogues.

I Please send methe  [] Electronic Kit Catalogue I

I FREE Heathkit [ Electronic Instrument catalogue l
l Name '
l Address '
| |
I ——= Heath (Gloucester) Ltd., Dept. WW/8/74 I
l Sehiumise Bristol Rd., Gloucester GL2 6EE |
| mblasel  (Showroom, factory and head office)

London Showroom: 233 Tottenham Court Road, W.1.

Wireless World, August 1974

&

Loogk [or the fame

STRUMVMECH
h Engi

REPAIR AND
RECALIBRATION
SERVICE AVAILABLE

FARNELL INSTRUMENTS LIMITED, SANDBECK WAY, WETHERBY, YORKSHIRE
LS22 4DH TEL: 0937 3541 TELEX 557294 LONDON OFFICE TEL: 01-802 5359

WW—030 FOR FURTHER DETAILS

JES AUDIO INSTRUMENTATION

lllustrated the Si452
Distortion Measuring
Unit—low cost distor-
tion measurement down

t0 .01% £35-00
Si451 £42.50 Si453 £50-00
Comprehensive Millivoltmeter Low distortion Oscillator
350p Volts 20ranges sine square RIAA

prices plus VAT

J. E. SUGDEN & CO. LTD. Tel. Cleckheaton (09762) 2501
CARR STREET, CLECKHEATON, YORKSHIRE

WW—022 FOR FURTHER DETAILS
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DIXONS TECHNICAL RE-FIT SALE

ALL STOCKS MUST CLEAR BEFORE REFITTING

Top names at rock bottom prices, right range of CCTV and audio visual equipment
now. All on because we're completely available in this country.

refitting the shop. In future, it will be Everything we sell is of the highest

bigger and better than ever. \When you possible quality. And now, it's at the

step into Dixons, you're into the largest lowest possible price.

All Audio-Visual Very Photographic
VIDEO TAPE RECORDERS List Price  Sale Price List Price  Sale Price
Ex. VAT Ex. VAT Ex. VAT Ex. VAT
ITC 3113E 1” (Demo Soiled) £1350.00 £750.00 VARIC SONNAR 12.5-75mm zoom lens in
ITC 321E 1" EIAJ Std. (New) £42000  £320.00 Blimp for ARRIFLEX BL (Used) £600.00  £400.00
{TC 321E 1" EIAJ Colour (New) £595.00 £450.00 Amplifier for ARRIFLEX BL Single
NATIONAL 3020E 1" EIAJ Std. (New) £385.00 £265.00 Sound System (0ld Model) £17500 £120.00
NATIONAL 3030E 1” EIAJ Std. Edit. £588.00 £430.00 ARRIFLEX Std. Synchronous Motor 25 FPS
NATIONAL NV 1070 Time Lapse +” £649.00  £445.00 50 HZ. Mint condition £280.00 £175.00
GAUMONT/KALEE Single Sound for ARRIFLEX
VIDEO CAMERAS Standard Complete (Used) £175.00  £100.00
ITC CTC 6000 £410.00  £300.00 ARRIFLEX Std Matte Box, Ge! Holder
ITC CTC 5000 £175.00 £130.00 and Frames in Case £100.00 £52.00
ITCCTC 2002 £21500 £165.00 25mm KINETAL for ARRIFLEX Std. (Used) £60.00 £40.00
ITC CTC 8000 15 MzH Band Width £875.00  £650.00 150mm KINETAL for ARRIFLEX Std. (Used) £60.00 £40.00
MIRAGE HD 800 £215.00 £165.00 25mm TAYLOR HOBSON in ARRIFLEX Mount £40.00 £25.00
NATIONAL 341 N with 5” V/Finder £32000 £225.00 Set Leather Clamps for Tripod £18.00 £9.00
ITCCTC 4000 £110.00 £90.00 ARRIFLEX Std. Pistol Grip £29.35 £14.00
ITC 0D520 Camera in Out Door Housing £215.00 £170.00 ARRIFLEX BL Shoulder Brace B Type £91.50 £80.00
ARRIFLEX BL Friction Head with Wedge Plate

VIDEO MONITORS and ROMFORD Legs £198.00  £150.00
ITC PM 52T 5” Monitor £105.00 £78.00 JENSON Synchroniser 205 S and Case £175.00 £90.00
JTC PM 900 9” Monitor £90.00 £75.00 COLLUX 11l Colour Temperature Meter with
ITC PM 96T 9” Monitor £95.00 £80.00 Lens Hood Case and Set of Filters £30000 £250.00
ITCPM 171T 17” Monitor £140.00 £112.00 PREMIER 16mm Footage Counter £47.00 £20.00
ITC PM 1717S 17” Monitor with Sound £160.00 £128.00 Filters Assorted 3” for ARRIFLEX Std.
ITC PM 2017 20” Monitor f160.00 £128.00 3" square, 4” square {each) £8-21.00 £5.00
ITC PM 201TS 20” Monitor with Sound £175.00 £140.00 ARRIFLEX Std. Brace no Pistol Grip £28.25 £18.00
NATIONAL TN 63 6” Monitor £92.00 £65.00 ANGENIEUS 75mm 2.5 C/Mount £65.00 £40.00
NATIONAL TN 303 Bank of 3 X 6” Monitors ~ £265.70  £190.00 SWITAR 25mm f1.9 RX for BOLEX £60.00 £45.00
NATIONAL TN 95E 9" Monitor with Seund £108.90 £80.00 SWITAR 10mm f1.6 RX for BOLEX £60.00 £45.00
NATIONAL TN 952E Bank of 2 X 9” Monitors SWITAR 75mm f1.9 BOLEX £60.00 £40.00

with Sound £208.00 £170.00 ANGENIEUX 50mm f1.5 C/Mount £80.00 £58.00
NATIONAL TN 93E 9 Monitor £95.00 £76.00 ARRIFLEX 16 Cutter and Splicer (New) £50.00 £30.00
NATIONAL TN 932E Bank of 2 X 9” Monitors  £195.00  £152.00 ECLAIR ACL with 25 FPS Crystal Motor,

1 200’ Magazine, 2 AB 12 Volt Batteries,

PORTABLE VIDEO KITS Charger Cable, 10.1 ANGENIEUX in (Mint  Price New
AKAIVT110Kit 17 Tape £59500  £500.00 Condition) £221750 £1600.00
NATIONAL 3082 Kit 1" Tape EIAJ Std. £750.00 £595.00 Close up Lens for ARRIFLEX BL No. 1 (Used) £25.10 £10.00
NATIONAL VY904 Edit Selector with Close up Lens for ARRIFLEX BL No. 2 £25.00 £10.00

Power Supply £50.00 £35.00 -
AKAIVC 115 Deluxe Photographic £675.00  £550.00 E’ lxo s
DIXONS TECHNICAL LIMITED, 3 SOHO SQUARE, LONDON W.1 Technicallt )

OF SOHO SQUARE

L 2

WW—059 FOR FURTHER DETAILS
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New Coursein Digital Design

Understand the latest

developments in calculators,
computers, watches, telephones,

television, automotive instrumentation. - . .

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

After completing this course you will have
broadened your career prospects and
considerably increased your fundamental under-
standing of the changing technological world
around you.

Also available — a more
elementary course assuming
no prior knowledge except
simple arithmetic.

In 4 volumes:

1. Basic Computer Logic

2. Logical Circuit
Elements

3. Designing Circuits to
Carry Out Logical
Functions

4. Flip flops and Registers

Offer Order this together
with Design of Digital
Systems for the bargain
price of £9.25.

Designer These courses were written so that you could teach
Manager yourself the theory and application of digital logic.

. Learning by self-instruction has the advantages of
Enthusiast being quicker and more thorough than classroom
Sciertist learning. You work at your own speed and must
Engineer respond by answering questions on each new piece

of information before proceeding to the next.

Student

Guarantee -no risk to you

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

|
|
|
|
I
]
|
|
}
: *or.....combined set(s) at £9.25 each.
|
|
|
|
}
|
}
]

Design of Digital Systems

A Self-Instruction Course in 6 Volumes

1 ComputerArithmetic
2 Boolean Logic

3 Arithmetic Circuits

‘l Memories & Counters
5 Calculator Design

6 ComputerArchitecture

2595

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

Design of
Digital Systems

Boolﬂ e

Cambridge Learning Enterprises,
49 Main Street, Hartford, Huntingdon.

*Please send me.....set{s) of Design of Digita!
Systems at £5.95 each,

or.....set(s) of Digital Computer Logic and
Electronics at £3.95 each,
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REVOX

REVOX A77 Series: REVOX A700 Series

The ideal

machine for

logging applications. - . .
Available in speeds from Bips. 3-speeds. Full deck logic. Four inputs.
5KHz band-width. Other configuratians also Crystal servo control. Tape footage counter.
available for immediate delivery. Servo tape tension.

Write for full informztion. Scotch 207—lowest UK price. IMMEDIATE DELIVERY—ALL MODELS

NOTE NEW ADDRESS-

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

WW—068 FOR FURTHER DETAILS
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The symbol of HART
sound quality. | | ELECTRONICS

AUDIO KITS

f.M. TUNER

This latest addition 10 our range will be in production late March ‘74. It is designed to offer

the best possible performance allied to the ease of operation given by push button varicap

tuning. We have taken great care 10 look #fter the constructors point of view and there are

no coils to wind. no RF circuits t0 wire and no alignment is required, in fact the whole unit can

be easily completed and working in an evening as there are only 3 transistors. one 1C and two

ready built and aligned modules comprising the active components. We have abandoned the

concept of having a tuner as large as the amplifier and this new unit has a frontal size of only
}in. X 4 in. It can be mounted on the side of our Bailey amplifier metalwork thus turning it

into a tuner/amplifier whilst only increasing its width by 13 in.

Cost of tuner chassis (no case) is £22 for mono, £25-45 for stereo. Metsi case £2-55. An

extended wooden case 1o fit tuner and amplifier will be offered shortly.

BAILEY/BURROWS/QUILTER PRE AMP.

The best engineered kit available of the combined best of three pre-amp designs. This is the

kit with no wiring to the controls. switches or inputs. A complete and sophisticated 5 input

signal processing stage for any power ampiifier requiring up to 1}v input for only £20-50.

Front end only £10-44. Tone control only £171-41.

BAILEY 30 WATT POWER AMPS.

Our best selling power amplifier. you can't better its performance or the quality of the kit and

at only £9-88 per channel. it's amazing value for money.

DIGITAL MULTIMETER

|nd°°r c°|umn Our first venture into instruments and by the way it's selling it won't be long before we're
offering others. It is of course unique as it measures DC and AC voits. resistance. capacitance.
period, time and frequency. Not bad for £65°s worth of parts

speakers STUART TAPE CIRCUITS

Our printed circuits and components offer the easy way to convert any suitabte quality deck
into a very high quality Stereo Tape unit. Input and output levels suit Bailey pre amp

Totat cost varies but around £35 is 2ll you need. We can offer tape heads as well if you want
new ones

All above kits have fibreglass PCB’s. Prices exclude VAT but P&P is include

Further information is in our lists FREE If yousend usa 9in. X 4in. S AE.

REPRINTS

Post free, no VAT

Bailey 30W 18p.

STUART TAPE RECORDER

Al 3 articles under one cover 30p.

BAILEY/BURROWS/QUILTER

Preamp circuits. layouts and assembly notes 15p.

Ideal for Ciubs, Cinemas,
Concert Halls, Churches etc. ;
particularly suitable where
acoustic difficulties are
experienced-especially
feedback.
Alte.rinﬁtiivefinéslheiv o |
available are Black Vynide .
or Teak. ! o —_} | Penylan Mill,
Power ratings from 10 watts W410: One of a rangeof 4 columns available. oswestryl salop'

RMS to 30 watts RMS. 15 ohms impedance, or 100v line. Personal callers are always welcome, but please note

For further information and address of your local stockist write to: we are closed all day Saturday.
K.F. Products Ltd., Ashton Road, Bredbury, Stockport, Cheshire. |

Ww—008 FOR FURTHER DETAILS
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Five RCA VOM's priced from
£8.00 to £32.50*

WV-520A

WV-SI6A
® ©ADS

There are 14 additional RCA Voltmeters to choose from . . . All 19 “c" Electronic
instruments come complete with test leads. Full RCA guarantee (12

months parts and labour). To buy: order from RCA Limited, compone"ts
Sunbury-on-Thames, Middlesex. Phone: Sunbury-on-Thames

85511 *excluding V.A.T.

ELECTRONIC COMPONENT EDMUNDSON ELECTRONIC BLACK ARROW ELECTRONICS
SUPPLIES (WINDSOR) LTD. COMPONENTS LTD. LTD.

THAMES AVENUE, 30-50 OSSORY ROAD, Wirelect House,

WINDSOR, BERKSHIRE LONDON SE1 5AN ST. THOMAS STREET, BRISTOL 1
Telephone: WINDSOR 68101 Telephone: 01-237 0404 Telephone: BRISTOL 294313

Phoenix |

Electronics QUARTZ !
(Portsmouth) Ltd GRYSTALS AE |r

139-141 Havant Road

Drayton, Portsmouth. Hants PO6 2AA fns’

Fuil member of AFDEC—the industry’s association of
franchised electronic component distributors.

Our prices include VAT at the current rate—and carriage

on all goods is free. AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND
Tel: Horley {(02934) 5353 -
Telex: 87116 (Aerocon Horley) - Cables: Aerocon Telex Horley

- WwW—025 FOR FURTHER DETAILS

Send for our catalogue and price list—we’ll mail that to |
you free, too. |
|

| =
D) THIS MONTH'S BARGAIN OFFER— S, e
. ~ RED & GREEN-LED APPLIED -

N

S Panel hardware kit.
@ 2 X F296 fuseholders, 10 fuses, 4 LOGIC LEVEL INDICATOR
‘ h K107. K430. K498, K499 /
\ :ggbs, 2 X SM270 DPCO switches. MOdel 320 Losle PRoBE : {

2 X P429/P430 plugs and sockets, x . .
% el Grerseelle s (o GHses Wreng polarity and overload pratectors provided

BARGAIN PACK PEP5—£3.90 * Detection of the peak value of input waveform

* Built-in storage circuit
*Up to 12 MHz
NAME o P

AAreSS ..o @ % ioctoting pp o vat

..................................................... wws ASSOCIATES LIMITED Discounts for quantity
L Bishop's Stortford, Herts. Tel. 0279 56347. Telex 81675 JaylampsStort

' WW—031 FOR FURTHER DETAILS

circuits

.£10.20

* Dpen circuit or faulty IC can be detected £ For use in
* All lagic levels are visible at a glance / i detecting TTL,
* Powered from circuit under test DIL fip flop
Please send your catalogue—free! owerer Tom circuit under tes / and othar pulss
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Bz ITA-TEAC

MODULAR MIXER

""E:, ‘. - ]

TEAC 4-CHANNEL
INDUSTRIAL RECORDER

sl T -
LR Novar" XX )

The complete e E o i y Ten inputs. Four output groups. Four limiters.
mobile record- L} ' Base, mid, treble EQ. Balanced inputs. Modular
ing studio. construction. Headphone monitoring.

Four totally .

independent IMMEDIATE DELIVERY.

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

sote surruer: NOTE NEW ADDRESS -

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

WW—069 FOR FURTHER DETAILS

£590 + VAT

| Spectrum Analyser
Module ST858

‘abpo Asjys P31 )N 0MOL

‘yong ‘ybnojs ‘peoy uopuo oLy

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

g

For further details contact the soie distributors of
‘ STARWET equipment:

CHILTMEAD |10

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

Type 703UA is an FM Tuner with an
associated AM gang. 87-109 MHz supply
voltage +6 IF Bandwidth 400 KHz noise
10dB max. AFC ¥ 150 KHz at 108 MHz.
3 : 1 reduction gear 3509 rotation AM
gang 2 x 323 pf plus 12 pt trimmer.
WW—024 FOR FURTHER DETAILS WW—049 FOR FURTHER DETA!LS

G81Lb8 x83L wib8Y (GL)
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WirelessWorld e e
FULL COLOUR WALLCHART  7215/on 2 iz 0300 Gz and s scae
OF FREQUENCY it e
ALLOCATIONS ) are marked. The information is akon from.
80p e the ITU and has been condensed into easily

_ ; : read chart form. Measures 2’ 11" x 1" 11".

r-----------1
ORDER FORM |

To : IPC Electrical-Electronic Press Ltd.,
General Sales Dept., Room 11,
32 Stamford Street, London SE1 9LU

Please send me _.copies of the

Wireless World Wallchart of Frequency
Allocations at 80p each inclusive.

l enclose remittance value £
(cheque/p.o. payable to IPC Business
Press Ltd.)

{please print)
Address g

Registered in England No. 677128
Regd. office : Dorset House, Stamford Street,
London SE1 9LU

L——w—mm——-—

|
|
|
|
|
|
|
|
|
:
|
d

DC/AC SINEWAVE TRANSVERTORS

(transistorised Invertors/Convertors) At l
T i Many world famous car eas ,

manufacturers such as FORD,
BRITISH LEYLAND, inclu-

@ @
ding ROVER-TRIUMPH,
VAUXHALL, develop their
cars under exact laboratory
conditions. The AC electric Tv E [ 4 eers

power to drive the precision
instruments and computers

L ; is provided by Valradio Trans-
vertors.

TYPE D12/400S

Dixons Technical need CCTV

== —— Engineers with agood grounding in
Type Volts | Output 10% VAT Philips (and allied) systems.
C12/30S 12 115/230v 50Hz 30W SineWave | £35.70 We pay We” At |e-aSt £2'5OO'
R12/250/24R| 12 | 24 74 DC £75 55 more for more experience. And alot
el e L - SRR Sl ec
Dz zSine Wavelf197. ambition. Plus 3 weeks annua
D24/600S 24 115/230500W 50Hz SineWavel£197.00 hO'Iday and a” the benefits a blg bUt

friendly company can offer.
Phone Mike Biddle on

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

For operating frequency and wave form sensitive equipment such 01-734 5668 or write to him at
&s sound tape recorders, video tape recorders, professional film DlXONS TECHNICAL
cameras. sensitive instruments. etc. !
i : 3 SOHO SQUARE
Oth del lable for inputs of 24. 50, 110 and 220 vo! L
DtC.equnl]gree iva?/\;af:)?meou(:;u?paulsi Zvailable, generaﬁc from stv<;)ctks. LON DON W1.
Send for informative brochure. (TOday)
VALRADIO LIMITED Dixons
BROWELLS LANE, FELTHAM, MIDDLESEX Technical Ltd

TW13 7EN, ENGLAND OF SOHOSQUARE |
TEL: 01-890 4242/4837 _

WW—060 FOR FURTHER DETAILS WW—062 FOR FURTHER DETAILS
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TELEPRINTER EQUIPMENT LIMITED

Sales . . . Rentals . . . New . . . Refurbished . . . Installation . . .
Maintenance . . . Overhauls . . . Spare Parts . . . Prompt Deliveries

TELEPRINTERS Models 7B, 54, 75, 444
PERFORATORS 7PN, 85/86, PR75, 25

CREED EQUIPMENT ./ or ReADERS 654, 655, 656, 6S6M, 92, 35, 71, 72, 74
'HIGH-SPEED TAPE WINDERS 80-0-80V POWER SUPPLY UNITS, etc.

TELEPRINTERS 15, 19, 20, 28, 32, 33, 35
TELETYPE CORP. all configurations

EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS
TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc.
SIEMENS TELEPRINTERS T100 and T-68 in various configurations
EQUIPMENT PERFORATORS T-LOCH 12, T-LOCH 15, A, B, D & F, etc.
OTHER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN
EQUIPMENT CONTINENTAL, ARABIC and other layouts, 5-8 track.
SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J
SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC.
EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES,

SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS.
WW—121 FOR FURTHER DETAILS

COMMUNICATION AGCESSORIES & EQUIPMENT

LIMITED
G.P.O. TYPE COMPONENTS FOR PROMPT DELIVERY

JACK PLUGS—201, 310, 316, 309, 404, 420, 609, 610, 1603 — 3201

JACK STRIPS—310, 320, 510, 520, 810

JACK SOCKETS—300, 500, 800, B3 and B6 mountings, 19, 84A and 95A

PATCH PANELS & RACKS—made to specifications

LAMPS, SWITCHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10-way PO 19, 20-way PO 17, Lamp Caps,
- Holder No. 12

CORDS (PATCHING & SWITCHBOARD)—made to specifications

TERMINAL BLOCKS (DISTRIBUTION)—20-way up to 250-way

LOW PASS FILTERS—type 4B and PANELS, TELEGRAPH 71 (15 x 4B)

POLARISED TELEGRAPH RELAYS AND UNISELECTORS—various types and manufactures both P.O. and

miniature.

LINE TRANSFORMERS/RETARDATION COILS—type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc.

FUSE & PROTECTOR MOUNTINGS—8064 A/B 4028, H15B, H40 and individual 1/2

COILS—39A, 40A, 40E, etc.

P.O.-TYPE KEYS—1000 and PLUNGER TYPES 228, 279, etc.

EQUIPMENT RACKS AND CONSOLES—made to specifications

RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS,

SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT.
WW—122 FOR FURTHER DETAILS

MORSE EQUIPMENT LIMITED

The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment
for Morse Training Schools and for Automatic Morse Transmission. Models available include :

KEYBOARD PERFORATORS for offline tape preparation

AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m.
MORSEINKERS specially designed for training, producing dots and dashes on tape
HEAVY DUTY MORSE KEYS

UNDULATORS for automatic record and W/T signals up to 300 w.p.m.

CODE CONVERTERS converting from 5-unit tape to Morse and vice versa
MORSE REPERFORATORS operating up to 200 w.p.m.

TONE GENERATORS and all Students’ requirements

CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS, TRANS-
MITTERS, PRINTERS, MARCONI UG6 UNDULATORS, BUZZERS, ALDIS

LAMPS, etc.
WW—123 FOR FURTHER DETAILS

77 AKEMAN STREET, TRING, HERTS., U.K.

Telephone: Tring 4011, STD: 0442-82 Telex 82362, Answerback: Batelcom Tring
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T T, Price (£ T Price (£) T, Price (£
T"RANSISTORS irbes Pie @ | B Pl | Tree  Pice© 1 THYRISTORS, TRIACS AND TRIACS
Type Price Type Price BFI27 0-30 BU207 3-00 2N3819 0-35 WITH TRIGGER
ACIG7 0-35 BC 148 012 BFI58 0-25 BU208 3-15 IN3823 1.45
ACIIT 0-24 BC 149 0-14 I o' BU209 2-55 NEE] 016 IF VRM: S0V 100V 200V 400V 600V
ACIZ6 0-25 BCI52 025 CRSI/40  0-45 ‘6A  20/—/— |23/26/27 | 25/28/30 | 35/38/40 | 45/52/55
P ot BCI53 0-20 BF 160 0-22 CRS3/40  0-55 2N3905 018 3A —/—/— |—/28/30 [ —/34/36 | —/50/52 | —/66/70
&y BCI54 0-20 BF161 0-45 MEE002 017 2N3906  0-15 A 26/—/— |30/—/— | 38/—/— |60/—/— | 75/—/—
ACIZB 0-25 BCI57 0-15 BFI63 0-45 MEB0Q | 018 2N4036  0-52 6A  29/—/— [33/44/46 | 42/56/58 | 68/80/84 | 80/100/105
ACI4IK 027 BCI58 013 BFI167 0-25 MJE340  0-68 2N4046  0-35 8A 32/ /— (38/50/52 | 47/64/67 | 75/92/97 | 90/114/120
ACI#2K 019 BCI59 015 BF173 025 MIE34I 072 2N4289  0-20 10A  36/—;— |42/60/63 | 51/74/78 | 84/104/109 [100/128/134
AC 154 0-20 BCI678  0:15 BEI77 0-30 MJE370 0-65 2N4291 0-18 16A  —/—[—|—/82/90 | —[88/95 | —[132/140 | —/175/185
ACI76 oS BCI&S8B  0-13 Brisa HE MJE5S20  0-85 2N4292  0-20
ACI187 0-25 BC169C 013 BF179 0-33 MIJES2I 0-95 2N5296 0-37 Notes: All prices are in pence per unit. First price in each
ACIg8 0-25 BCI70 0-1S BFI80 035 MJE2955 1-20 2N5298 0-38 group is thyristor, second is triac, third is triac with trigger.
ACI93K 0-30 BCI71 0-15 BF18I 0-33 MJE3055 0-74 2N5457 0-30 Encapsulation depends on current rating and device type.
i BCI72 0-14 MPFI02 © 0-40 2N5458 0-35 Connection data supplied with each device. Quantity enquiries
ACIS4K 032 | priz3 g9 | BFIS3 044 | o8 065 | 2ME027 065 | welcomed
ACYS 068 | pfy7c gy | BFIS4 026 | OC3 0-55 :
ADIS 030 | BCiz7 o020 | BEISS 026 | OCas 015
ADIZ 932 | gciz o | BFIST 05 | ocl ous | ZENERS THIS MONTH'S SPECIAL OFFERS :
BCI79 0-20 OC70 0-1§ 400mW 3-0-33V. 12p each Bourns model 3600 Knobpots #in.
ﬁg:g ggg BCI82L  O-11 g::gg gI'; ocC71 015 W 33100V isp eac‘:‘ ' dia. Ten Turn precision pots SKQ.
: BC183 011 i 0C72 0-15 : Resolution 0.023% Manufacturer’s
ARNY 0B | sCimL o | BEIB 020 | o gas 1000+ price is £5.58 Our price for
AFIS 0.35 BCIB4L 013 ks i3 ocsl 0-25 ONE £4.05
AFI17 0-20 BC186 0-25 BF222 108 oC8ID 0-3g MINIATURE Morgainte I4in. 20-turn cermet
AFI13 %50 BC187 0-25 SEv%0 %30 OC139 028 crimmer 100k, 1k, 2k2, 25k (type 80)
AFe o3e | szt od2 | BR24 920 | oCi70  02s BRIDGE RECTIFIERS S1pcach -
AFI47 0-35 BC213L O:IZ BF244 018 ocCI17I 0:30 PIV 24 4A 6A :“l uF, e (a.:.:.) cag_ac|t6t>srs:
AFI73 055 BC214L 015 B s ON236A 065 o e e 57 75p; 25: 70p; 100 P;
AF180 0.5 | BC26 028 | Rrysy 0-49 Ra00SE i ov 038 043 0-49 - (G
AF239 0-40 Beae HEH BF258 066 T 200V 0-4) 048 0-60
ALIOD 110 | B30y geg | BF253 093 | mipia g7 | 400V 045 060 07! PLEASE ADD 10% FOR V.A.T
ALIG 110 BCas 548 BF263 070 | 1643 330 ¢ RDER
ALIO3 1-10 8¢309 0-is BF337 0-35 2N706 012 P. & P.: U.K. £0-08 PER O
AUI03 1-40 BC320 o%5s BF596 0-70 NRN i OVERSEAS AIR MAIL: AT COST
AUII0 i-10 8CY33 036 BFT43 0-55 INSIE 0-20 INTEGRATED CIRCUITS All items advertised ex-stock on
BCI107 0-12 BFWIQ 055 . . magazine copy date. All prices subject
BC108 0-12 BDIIS  0-65 BEX29  0-30 2318 0-42 Type  Price (€) | Type  Price (£) to availabilicy. Please send S.A.E.
BCIBE 013 BDI23 0-98 BEX30 035 %mgog g:g' CA3065 190 | TBAS30Q 1-98 for lists. Please see May issue or
BCI09 013 A BFX84  0-25 R B MCI310P 294 | TBAS40  2:20 enquire for diodes, etc. Closed for
BCI®BC 0-14 BDI32 0-50 BF X85 0-26 2N2904 0-22 MCI35IP 075 TBAS540Q 221 staff holidays September 2-16¢th inc.
BCII3 013 Dl %0 BFX88 0-24 IN2904A  0.26 MC1358PQ 1-80 | TBAS50Q 329
s ok | ek ek | gnw o | mamil e | nome e maec n | EAST
BCII% 0-20 BD 1370018 BFY22 023 22320043 TR0 o TRAGS 180
BCIIZ 020 B35 050 BFY50 070 | ZN26Y 012 TAAIsS 154 | TBATOD 190
BCIZS 02 BDI39 0-55 BPX25 1-65 N30\ 50,75 TAA450 185 | TRA720Q 2-20
BCIZS 0-20 BD140 0-62 BPX29 1-60 2N3053 0-21 TAAS570  1-39 | TBA750Q 1I-54
BCI3®2 o5 | BD234 075 | ppxsy |90 | 2N3054 055 TAASS0 049 | TBABOQ 175 compoN ENTS
gg:g g}g BDXI18 1-45 gNs” 0-40 2N3055  0-60 TAA630Q 329 | TBA920Q 329
. BDX32 2-55 4 0-50 2N3391A 0123 TAA700 3:30 | TBA990 329
BT SR | move uw | G ek | mowe e | g G fe dn | LA
BCI® o020 | BDY20 099 ) gii000y yes | 2NITZL 17O TBA240A 110 | SL9178 ~  3-80 CORNWALL, PLI7 8PZ
BCI42 0-30 BFIIS 0-20 8UI108 3-25 2N3772 1-90 TBA480Q 124 | PA263 1-63 Telephone: Stoke Climsland
BCI43 0-35 BFI21 0-25 BUI26 1-93 2N3773 290 TBAS20Q 272 | ZN4I4 1-25 (05797) 439. Telex: 45457 A/B
BCI47B 013 BFI23 028 BU204 1-98 2N3790 415 TBAS30 198 | MFC4060A 070 MERCURY CALGTON.

Train for
elevision

Course commences 4th September, 1974

This is your opportunity to train as a
television and radio engineer on our full-time
Two-Year Coliege Diploma. Course specially
designed to cover the examinations of the
City and Guilds Radio, Television and
Electronics Technicians’ Cenrtificate.

Full theoretical and practical instruction on
all types of modern receivers—including
the latest colour sets.

Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivalent in
Mathematics and English.
—————————1

Please send free prospectus to:
I Name

I Address

| THE PEMBRIDGE COLLEGE OF ELECTRONICS
(Dept: WW?2) 34a Hereford Rd., London W2 5AJ

e

PUSH BUTTON SWITCH MODULES
FOR P.C. BOARD APPLICATIONS

Series 82

w

Specific advantages

1. Size of the button and the low contact pressure
makes for very convenient, fast operation,

2. Shallow unit .75 high.

3. Highly reliable gold-plated contacts with long wiping
action,

4. Modules can be mounted to provide various numbers
in one group,

5. Typical application: telephone switchboard, data
input terminals, tone generators.

6. Low noise.

Rating at 5V d.c.: 100 milliamps,

Highland
Electronics Ltd

33-41 DALLINGTON STREET, LONDON EC1V 08D
Tel: 01-253 9107
Telex: 267284 Cables: Hielec London E.C.1.

WW—053 FOR FURTHER DETAILS
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Time and again we are asked for reprints
of Wireless World constructional
projects: tape, disc, radio, amplifiers,
speakers, headphones. Demand
continues long after copies are out of
print. To meet the situation we have
collected fifteen of the most sought after
designs and put them in one inexpensive
book. And we’ve updated specifications
where necessary to include new
components which have become
available. A complete range of
instruments is presented, from the
Stuart tape recorder and Nelson-Jones
f.m. tuner, through the Bailey, Blomley
and Linsley Hood amplifiers, to the
Bailey and Baxandall loudspeakers
—some of which have been accepted as
standard in the industry.

highfidelity designs

£1 from newsagents and bookshops. A book from

WirelessWorld
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Celzstion Loudspeaker Eagineering

advances the state of the art to a
new plateau.

Ditton 66
tudio Monitor

=)

i
rreseeroee.

B LTI

T 1143 X MALUGANR ST T TPV A

Ay

e 1.) Celestion’s new super
| tweeter. 2.) New design
‘pressufe’ mid-range unit.
3.) Ultra Linear 12~ Bass
£ drive unit. 4.) ABR.
f ensures controlled bass
down to 16Hz.

5 ) Precision crossover for
perfsct system integration,

A new Loadspezker of advanced desige suitable for studio
use and far heme installations of the highest quality.

UNITS: HF2m (dome ‘pressure’ type’ MF 500 (Mid-range
Dome ‘peressure’ type) Ulera linear 12” bass driver and 127
ABR. The crossover has resulted from considerable re-
search anc crossover points are at 500 Hz and 5000 Hz 80
Wasts Maximam, 4-8 ohm. This monitor loudspeaker system
has an e»cepticnally wide and flat frequency response.
Very low arder 3armonic and inter-mcdulation distortion.
Precis2 res>anse to transients. Beautiftlly maintained polar
respcnse 2nsares absence of unwanted directional effects
and provides a Fighly satisfactory stereo image throughout
thedistening zrez. Matched pairs.

SIZE 40 < |5 x 313 Natural Teak or Walnut Cabmet

=

Loudspeakers for the FPerfectionist

ROLA CELESTION LTD.

DITFON WORKS, FOXHALL ROAD. IPSWIGH, SUFFOLK IP3 8JP
WW—043 FOR FURTHER DETAILS

Linstead
Laboratory
Instruments

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

TWIN STABILISED POWER SUPPLY
2x0to 30V Oto1A. Setby switches
and fine control. Meters switchable 4.
tor volts. 0 to 100mA and 0 to 1A,

Full overioad protection and indication. plus VAT

'a;t

® o
¥q @
®

@

—

WIDE BAND SIGNAL GENERATOR
Sine square wave wide band high power signal
generator 10 Hz-1 MHz. 0-6 volts r.m.s. 3 watts
into 5 ohms incorporating

short circuit protection. Fully °
transistorised.

Nuffield Specification 181 plus VAT

LrriTEad

the best for less

BRITISH MAOE BY LINSTEAD

Linstead Electronics, Roslyn Works, Roslyn Road
London N15 5JB. Telephone 01-802 5144

Ireland, Lennox Laboratory Supplies Ltd., 34 South Leinster Street
P.O, Box 111A, Dublin2
Denmark, Scanfysik, 13-15 Hjorri de, OK 2100, C h; n
Sweden, EMI Svenska A/B, Tritonvagen 17, Fack, 71 19 Solna |

Norway, EM! Norsk A/S, Posthoks 42 Korsvoll, Oslo 8
Malaysia, Laboratory Equipmaent Sdn. Bhd., P.O. Box 60, Batu Pahat
Benelux, A.S.E. Ltd,, Nationalestrest 38, B-2000 Antwerp

WW-—047 FOR FURTHER DETAILS
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Digital tunin-gsﬂ-

This month’s cover picture shows part of a
Tektronix equipment for dynamic testing
of digital and linear i.cs and modules.
Device in test socket is an active audio
notch filter, having its response curve

automatically plotted.
(Photographer Paul Brierley)

IN OUR NEXT ISSUE

(published September 4)

Electronic speedometer and average speed
indicator. Device with digital display and
cm.os. electronics operated from a
transducer attached to back of existing car

speedometer.

Dummy heads. A potted history of artificial
head recording for stereo and “surround-
sound” effects.

Thyristor speed control for shunt-wound d.c.
motors. A design with circuitry for avoiding
the speed instability common in the control
of shunt motors.

=

ibpa
5
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Using channels efficiently

An article in this issue referring to the forthcoming re-planning of the m.f. and Lf.
broadcasting bands draws attention, once again, to the permanent problem of finding
enough space in the frequency spectrum for all the radio systems we would like to set
up. We tend to be so preoccupied with the frequency spectrum, thinking up ways of
making the most efficient use of what bandwidth is available to us, that perhaps we do
not pay enough attention to the other constituents of every communications system—
time and signal-to-noise ratio. Do we in fact make the most efficient use of these also?

There is not much we can do with signal-to-noise ratio except to trade it for more
information in a given channel, as in the stereo broadcasting system, but time seems to
offer more possibilities. It is a sobering thought that every night we switch off for
several hours hundreds of megahertz of broadcasting bandwidth and numerous com-
munications channels. However, to make use of all this for day-time purposes we would
have to devise systems with storage or recording facilities. But there are plenty of
opportunmes of making more efficient use of time during day-time operations, particu-
larly in mobile communications where channels are not continuously loaded but tend
to be used intermittently for separate messages. Of course with mobile radio the time
gaps, between messages are already utilized to some extent in systems where different
users time-share a single channel—radio taxis, for example. But this is a haphazard
process and does not make the best use of the available channel capacity.

One systematic method of utilizing a group of channels efficiently, called dynamic
channel assignment, was proposed by J. F. Craine at the recent Communications 74
conference at Brighton. In this the use of a number of channels is controlled automatic-
ally by an exchange, rather as in the trunk telephone system. When a call is made from
a station the exchange assigns it to a free channel in the same manner as an automatic
line exchange would find a free trunk route. The receiving station must then be
informed that a call is being made and that its equipment has to be tuned to the
appropriate channel.

Another possible system, suggested by S. R. McConoughey of the American FCC,
is based on the principle of trading signal-to-noise ratio for more information, as
mentioned above. Each user has access to multiple channels and the system simul-
taneously shares the same radio spectrum with other users. Instead of experiencing
channel blocking, a user would observe only a gradual degradation of signal-to-noise
ratio as the loading increased.

Undoubtedly such systems would be very complicated, but should certainly be
fzasible with the present technology of digital processing and large-scale integrated
circuits at our disposal. This complication is the price we would have to pay for more
efficient utilization of channel capacity.
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The future of medium- and long-wave

broadcasting

Problems facing the forthcoming planning conference

by J. G. Spencer
BBC Research Department

The organization of broadcasting, in
respect of transmitter frequencies and
powers, requires a high degree of inter-
national co-operation if optimum coverage
with minimum mutual interference is to be
achieved. This applies particularly in the
medium-frequency band, in which a trans-
mitter having a service area radius of, say,
50km can produce interference by sky-
wave propagation during the hours of
darkness at fifty times that distance to
other transmissions sharing its frequency
channel. This co-operation is organized by
the International Telecommunications
Unicen and Fig. 1 shows the three regions
into which the world is divided for radio
planning purposes.

The present situation in Region 1 is
based on the European Broadcasting Con-
vention, concluded at Copenhagen in 1948,
and the regional agreement for the
African broadcasting area, drawn up in
Geneva in 1966. However, the number of
transmitters actually operating at the
present time in the European area is some
three times greater than the number for
which provision was made in the plan.
Region 3 has currently more than 1800
transmitters in operation but no overall
formal plan. By common consent, com-
prehensive re-planning is well overdue.
This conclusion will be endorsed by any-

one in Britain that tunes a m.f. receiver,
after dark, across the m.f. band.

It has now been agreed that a Regional
Administrative Broadcasting Conference
will convene this year in Geneva to
commence the re-planning of frequency
assignments in the m.f. and 1.f. bands for

Regions 1 and 3. The first session of this .

conference is scheduled for October 7th
to 25th, 1974, and will, it is hoped,
determine such technical parameters as the
channel spacing, modulation system, pro-
tection ratios and propagation data to be
used in the second session of the con-
ference that will produce the final plan.
The date for this second session will be
some time in 1975 or 1976.

Propagation

Among the important factors in deter-
mining the optimum utilization of the m.f.
and Lf. bands are the propagation charac-
teristics of the medium. These are
illustrated, for the range of distances of
interest for a ground-wave service, in Fig.
2, which shows field strength as a function
of distance for a base-fed vertical-mast
radiator of the type commonly used at
m.f. and 1f. transmitters. The curves
labelled with frequency values represent
the ground wave, while those labelled with
values of mast height, h, represent the

REGION 2

60 :

180° 140 100° 60

Fig. 1. ITU regions for radio planning purposes.

sky wave. Some features of this figure will
bear explanation for readers unfamiliar
with the subject.

(i) The curves are drawn for a constant
cymomotive force of 300 volts. The
cymomotive force is numerically the
limiting value of the product of the field
strength and the distance from the trans-
mitter as this distance is reduced towards
zero. This extrapolation ignores effects in
very close proximity to the aerial (within
about one wavelength). The product has the
dimensions of voltage (g-xd) and the term
is usually abbreviated to c.m.f. or alter-
natively written as Ed, The c.m.f. of
300V in these curves corresponds to a
radiated power of 1 kW for a short aerial
(h€ 1), reducing to about 0.5 kW for A=
0.575A. The magnitude of the radiated
signal can alternatively be expressed in
terms of the effective monopole radiated
power (e.m.r.p.). This can be regarded as
the signal produced when the stated power
is fed into a perfect, lossless, vertical
radiator of height much less than one
quarter wavelength. As implied above, a
c.m.f. of 300V corresponds to an e.m.r.p.
(i) The level and shape of the sky-wave
curve depends on the vertical radiation
pattern (v.r.p.) of the transmitting aerial
and hence on the radiator height. For
values of h approaching zero, the v.r.p.
follows a cosine law relative to the angle
of elevation above the horizontal. This
produces the sky-wave curve for A<
and holds with reasonable accuracy up to
about h=0.21. As h is further increased,
the radiation becomes more concentrated
in the horizontal plane, and the high angle
radiation illuminating the ionosphere is
correspondingly reduced, until a value of
h=0.4751 is reached. The corresponding
sky-wave curves are omitted from Fig. 2
for the sake of clarity. Had they been
shown, they would be of similar shape to
those for A€ A and A=0.4751 and would
fall between them. As h is increased
beyond 0.475A, the main-lobe radiation
above the horizontal is further reduced
but a side lobe appears in the v.r.p. that
produces a relatively rapid increase in
high-angle radiation. This is manifested in
the sky-wave curves by the characteristic
double-humped shape. The progressive
increase in the near-field sky-wave at
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distances up to some 100 to 200km is
caused by the high-angle side-lobe
radiation while the progressive fall in the
sky-wave at greater distances results from
the continuing reduction in the illumination
of the ionosphere by the main lobe. With
simple base-fed mast radiators, if A is
increased beyond 0.5751 the proportion
of the input power that is radiated in the
horizontal plane falls and the proportion
radiated at high angles increases. Both of
these features are undesirable for a ground-
wave service. Also, if & is reduced much
below about 0.15A, the radiation resist-
ance falls sharply and the reactive com-
ponent of the impedance rises. As a result,
the losses in the earth resistance rise with
consequent loss of efficiency and it may
become difficult, particularly at 1f, to
secure correct matching between trans-
mitter and aerial over the required band-
width.

(iii) Fig. 2 should not be regarded as
universally valid. It represents one specific
set of conditions. For example, the curves
are drawn for good ground conductivity
typical of that found over much of the
UK. If the propagation path were all over
the sea, the ground-wave field strength at
1500kHz would be about an order higher
and if it were over ground of poor con-
ductivity it could be an order lower. The
sky-wave field strength also depends to
some extent on the ground conductivity
in the vicinity of the aerial.

Fig. 2 illustrates very clearly one
fundamental restriction on ground-wave
services. A limit to the satisfactory
service range at night is set by the minimum
acceptable ratio of ground-wave to sky-
wave. The sky-wave curves are plotted
assuming unity reflection coefficient in the
ionosphere. In fact, over the range of
distances and diurnal periods of interest
in planning, the sky-wave will suffer about
10dB ionospheric attenuation at m.f. and
about 15dB at Lf. Thus, if we assume
that a 10dB ratio of ground to sky-wave
is the minimum to give a service accept-
ably free from fading and differential
sideband distortion, the maximum service
range is given in Fig. 2 for m.f. by the
distance at which the sky-wave and
ground-wave curves intersect, or, for Lf.,
at which the sky-wave is 5dB greater than
the ground-wave. This limit is independent
of transmitter power but is very dependent
on transmitter frequency.

One of the main factors limiting the
total number of transmitters that can be
accommodated in a given area and a
given band is the interference between
co-channel, and to a lesser extent adjacent-
channel, transmitters that occurs after
dark as a result of long-distance sky-wave
propagation. Fig. 3 shows a sky-wave
propagation curve applicable to the m.f.
band. The level of the sky-wave signal
can only be predicted statistically. It is
subject to continuous fluctuation, varying
from minute to minute due to turbulence
in the ionosphere, with additional longer-
term changes over periods of hours, days,
seasons and years, the causes of which
are not all fully understood. As a result,
the sky-wave propagation information
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available to the planners is continually
being up-dated as more measurement data
are collected. Fig. 3 is a recently-proposed
curve based on the continuing studies in
this field carried out by the members of
the International Radio Consultative Com-

" mittee (CCIR) and the European Broad-

casting Union (EBU). It shows the median
field strength as a function of distance for
a c.m.f. of 300V.

Co-channel and adjacent-channel

interference and basic planning lattices
Theé essence of the planning problem is
how to give listeners the maximum
number of programmes consistent with an
acceptable level of interference from other
transmitters. The two important sources of
interference are transmitters sharing the
same channel and those in the two adjacent
channels; transmissions at greater fre-
quency spacings can be ignored in this
context. It is first necessary to determine
the channel frequency spacing. In Europe,
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Fig. 3. Sky-wave propagation curve.

this is at present 9kHz over most of the
bands in question but this is not necessarily
the optimum.

The protection ratio, i.e. the ratio of
wanted to interfering signal for a given
degree of impairment, is shown in Fig. 4
as a function of channel spacing. This is
the curve recently adopted by the CCIR
and is based on the performance of current
receivers. It is plotted in terms of the
relative protection ratio, that is the protec-
tion ratio at the stated frequency spacing,
relative to that for co-channel interference,
to give the same level of impairment of
reception,

Suppose that we have to accommodate,
in a fixed frequency band, a given number
of transmitters within a finite area. If we
adopt a large channel spacing, say 15kHz,
adjacent-channel interference will be
negligible but the number of channels
available will be reduced; as a result the
geographical separation between co-
channel transmitters will have to be
reduced, and co-channel interference will
be greatly increased. On the other hand,
if we reduce the channel spacing to, say,
5kHz, giving many more channels,- co-
channel interference will be reduced at
the expense of a large increase in
adjacent-channel interference. Somewhere
between these limits there will be an
optimum spacing, and this has been
calculated on the basis of idealized trans-
mitter location plans in the form of a
regular geometrical lattice. The simplest
form of elementary lattice is shown in
Fig. 5. The transmitters sharing channel n
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are disposed at the corners of an equi-
lateral triangle of side D, which is repeated
as necessary to fill the area being planned.
Transmitters sharing channel n+1 and
n—1 are similarly arranged, with the three
individual channel lattices meshed so that
each triangle of co-channel stations has
one adjacent-channel station at its centre.
With this arrangement, assuming that the
layout of Fig. 5 is continuously repeated,
each transmitter is surrounded by a ring of
six co-channel transmitters at a distance d
and six adjacent-channel transmitters at a
distance D/\/ 3.

This elementary model is obviously
over-simplified, for example it gives us
nowhere to locate the transmitters on
channels n+2, so the next step is to

distort the lattice to provide for a
practicable number of channels. An
example is illustrated in Fig. 6; the

elementary cell of the lattice has become
a rhomb, which again can be repeated as
required to cover the area, with provision
for 26 channels. The lattice gives the ratio
of co-channel to adjacent-channel distance.
From the sky-wave propagation curve, of
which Fig. 3 is an example, this ratio of
distances can be translated into a ratio of
interfering signal levels. The relative
impairment produced by co- and adjacent-
channel interference is then obtained from
Fig. 4. From studies of this type, based
both on idealized lattice models and on
actual transmitter site plans, it appears
that the optimum channel spacing is very
close to 8kHz and many broadcasting
authorities, including the BBC, will urge
that 8kHz should be adopted as the
standard m.f/Lf. channel spacing in the
forthcoming plan.

This lattice model is useful not oniy for
channel spacing calculations, it is a
powerful, general-purpose tool for planning.
It is quite feasible to construct a lattice
for a hundred or more channels, the total
number available in the m.f. band, but
this would be of little practical use since
in any one lattice it is assumed that all
transmitters are of substantially identical
powers, and we would not wish to be
limited only to one size of transmitter.
A practicable method, of planning an area
the size of an ITU region would be to
decide how many categories of transmitter
power are needed. Let us assume we
require three, low power for purely local
coverage, medium power for large conur-
bations and high power for regional areas.
These three categories of transmitter could
then each be allocated its own section of
the m.f. band. Fig. 2 shows that the lower

n+1 n+1

Fig. 5. Elementary planning lattice.
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frequency channels are more suitable for
large-area coverage and the higher fre-
quencies for small areas. A separate
lattice could then be prepared for each
transmitter  category, the co-channel
distance (D in Fig. 6) being adjusted to
suit the power, from about 1000km for the
low-power lattice to about 4000km for the
high power one. To avoid awkward
adjacent-channel problems at the junction
points in the spectrum where differing
power bands adjoin, one or two channels
could be allocated at each junction as
international common-wave channels.
These could be used by very-low-power
transmitters on an unplanned basis but
perhaps subject to an upper limit on the
total power radiated by any one country
on any one channel. Such a limit could
be adjusted according to the area of the
country concerned.

Strict adherence to a lattice-plan
geographical distribution of transmitters
would give, in an ideal situation, optimum
area coverage. However, what we usually
require is not optimum area coverage but
optimum population coverage. Further-
more, we have also to take account of
local terrain. Who wants a m.f. transmitter
on top of a granite mountain of low
ground conductivity in the middle of a
desert where nobody lives? These factors
can be allowed for. If a transmitter were
required to be at a given specific location,
it could be assigned the channel frequency
appropriate to the nearest available lattice
position but its permitted radiated power
would be reduced by an amount sufficient
to ensure that the interference caused to
its co-channel and adjacent-channel neigh-
bours would not exceed that produced by
strict adherence to the theoretical lattice
plan. It has been calculated that a
displacement of 10% of the co-channel
distance would entail a power reduction
of between 2dB and 4dB but a higher.
power could be permitted if the displaced
transmitter employed a directional aerial
system.

One of the planning parameters that
the Geneva conference will have to decide
is the acceptable co-channel protection
ratio. The EBU is recommending that this
shall be 30dB. Nobody pretends that inter-
ference at this level is negligible but it
should be remembered that it will, in the
great majority of cases, occur only at night
and will be suffered only by listeners at the
fringe of a transmitter service area.

The value of this protection ratio
determines the ratio of the radius of the
transmitter service area to the co-channel
distance. Thus, if the approach to
planning is that a stipulated, fixed number
of transmitters must be accommodated
in a fixed number of channels in a given
area, this determines the co-channel
distance and the co-channel protection
ratio then determines the interference-
limited service area.

On the other hand, if the approach is
that a given service area per transmitter
is required with a given co-channel pro-
tection ratio at its limit, then the value of
that protection ratio determines the co-
channel distance, and hence the number
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of transmitters that can be accommodated
in each channel.

The options: ground-wave or sky-wave,
alternative modulation systems

Two assumptions have been implicit in
the foregoing discussion, first that m.f.
broadcasting, in Europe at least, will be
planned mainly on the basis of ground-
wave services and, second, that the
modulation system used will continue to
be double sideband a.m., as in the past.
In the course of the wide-ranging discus-
sions that have been going on among
broadcasters during the run-up period
to the forthcoming conference, both of
these assumptions have been called into
question. Let us consider first the question
of ground-wave versus sky-wave.

There are three possible approaches to
the planning of the m.f. band.

(i) To plan for two separate trans-
mitter networks, one for sky-wave
coverage at night, the other for ground-
wave coverage by day.

(ii) To plan for maximum ground-wave
coverage in daylight, considering only
ground-wave interference and ignoring the
incidence of sky-wave-propagated inter-
ference during dark hours.

(iii) To plan for maximum coverage by
ground-wave services at night, regarding
the increased coverage during daylight as
a welcome bonus.

It has been argued that system (i),
above, is - technically the most efficient
since it would give the listener the greatest
choice of programmes both by day and by
night, and this is undoubtedly true. How-
ever, it is subject to a number of dis-
advantages. Firstly, a sky-wave service is
subject to fading and to the distortion
resulting from selective sideband fading.
Recent developments in technology may
permit the production of inexpensive
synchronous-detector receivers that elimi-
nate the non-linear distortion produced by
fading signals but no such receivers that
are reasonable in price and easy to tune
have yet appeared on the market. In any
case the linear spectrum distortion will
remain and, certainly with the envelope-
detector receivers that are in universal use
at present, sky-wave signals can only be
regarded as providing a low-grade
service. Secondly, sky-wave propagation
is efficient because the signal attenuates
only slowly with distance and a high-
power transmitter can serve a very large
area. The sky-wave network would there-
fore consist of relatively few high-power
transmitters, spaced very widely apart.
In Europe, where most countries are small
compared to a sky-wave service area, this
means that most if not all of the pro-
grammes available to listeners would
originate outside their own countries.
Language difficulties would severely limit
the choice of programme material; indeed
it is difficult to imagine what the
programme could consist of apart from
music, and this is not likely to have a wide
appeal in view of the poor quality obtained
from a sky-wave channel. In many
countries also, the idea of providing access

Co-channel
/ distance, D p
o — i

Fig. 6. A 26-channel lattice.

to extra-territorial broadcasting services
may be politically unacceptable. Thirdly,
we must consider the confusion produced
in the minds of listeners by the twice-daily
switchover from ground-wave to sky-wave
network. These switching times would
not be fixed but would cycle throughout
the year with the changing seasons. The
result would probably be that only the
most dedicated radio enthusiasts would
know what programmes to expect on what
channels. To those lacking that degree of
interest, the m.f. band would have all the
characteristics of a lucky dip. Also, the
performance of both networks would be
sub-standard for a period around the
switching time because the transition
from day to night propagation conditions
is gradual and not instantaneous. To
summarize, although this proposal has
features that appeal to engineers in so far
as it is technically elegant and efficient, it
does not appear on balance to have much
to offer to the average listener that he
would find of value.

System (i) is not really practicable.
Sky-wave interference would be so heavy
after dark that the services would be
virtually unusable. In winter months in
high latitudes, this condition would apply
over most of every day.

We are thus left with alternative (ii), to
base our planning on ground-wave services
taking into account the night-time level of
sky-wave interference, and this will
probably be the decision of the con-
ference for planning the greater part of
the m.f. band. There are two important
applications, however, for which a section
of the m.f. band might be set aside for sky-
wave services. One is for domestic broad-
casting in countries covering very large
areas (the USSR is an obvious example
in Region 1). The other is if it is decided
to permit part of the band to be used
specifically for external or international
services.

Turning now to the question of alter-
native modulation systems, the possibility
of using some form of single-sideband
(s.s.b) transmission system for broad-
casting in the Lf. and m.f. bands has been
extensively canvassed during the last few
years. The advantage to be gained by such
a system, compared to double-sideband
(d.s.b.) modulation, is either a reduction
of interference with the existing number
of transmitters or an increase in the
number of transmitters that could be
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accommodated with existing interference
levels. The disadvantages are the heavy
cost to the public of re-equipping with
new and probably substantially more
expensive receivers, and the difficulty of
maintaining adequate broadcasting ser-
vices during the interim period while the
changeover is taking place. A further
advantage frequently - claimed for s.s.b.
is that it reduces the non-linear distortion
produced by selective-sideband fading in
sky-wave propagation conditions. This is
not strictly true; the reduction of this form
of distortion is primarily due to the use of
synchronous detection which is necessar
in s.s.b. receivers, not to the modulation
system itself.

Compatible single-sideband (c.s.s.b.)
preserves the correct modulation envelope
but confines the transmitted energy very
largely to the carrier and one sideband.
It is designed for receivers with con-
ventional envelope detectors. As with the
other s.s.b. systems discussed below, any
overall improvement in the planning
situation would rely on the use of new
receivers with the appropriate narrower
if. bandwidth. Recent international
discussions have, however, tended to reject
c.s.s.b. on the grounds of distortion in
receivers with reasonably simple if. filters
that are not phase corrected. Also, it
would rule out the option of using
synchronous-detector receivers to reduce
non-linear distortion on fading signals.

Vestigial-sideband (v.s.b.) can be
regarded as derived from a d.s.b. trans-
mission by the use of an asymmetrical
filter with 6dB attenuation at the carrier
frequency. It gives full transmission of one
sideband and full suppression of the other
sideband beyond a certain distance from
the carrier (e.g., 1kHz). Provided that
the modulation depth is restricted to 70%
or 80%, i.e., the carrier component has an
amplitude 2dB or 3dB greater than the
peak sum of the sidebands, this system
has a substantial degree of compatibility
with existing receivers. For a given carrier-
to-sideband ratio the compatibility is
slightly better than with s.s.b.-plus-
carrier. :

Single-sideband (s.s.b.) with no carrier
transmitted is widely used in commercial
point-to-point communication networks.
It has the advantages that it eliminates
the carrier-beat component that is a
significant part of adjacent-channel inter-
ference and also reduces the level of
ionospheric intermodulation (“Luxembourg
effect”). It has the disadvantages that
there is no means for operating a satis-
factory a.g.c. system and also that the
receiver must synthesize the demodulating
carrier with an accuracy of about 10-¢
without a reference component in the
transmission to assist it. It is also not
compatible with existing receivers.

SSB with carrier component over-
comes the two major drawbacks of the
system referred to above by radiating a
carrier component. If the peak sideband
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level were restricted to about 70% of the
carrier amplitude, this system would have
a reasonable measure of compatibility with
existing envelope-detector receivers.

Independent-sideband  (i.s.b.) with no
carrier lransmitted is similar to s.s.b. but
uses the upper and lower sidebands to
carry two different programmes. It has the
same advantages and disadvantages as
s.s.b. and, in addition, it makes very
stringent demands on the receiver design
if adequate rejection of the unwanted side-
band is to be achieved. This latter point is
considered further below.

ISB with carrier component is similar
to i.s.b. but with the addition of a carrier
component to provide a.g.c. and assist in
the regeneration of the demodulating
carrier. Two different methods of operat-
ing this system may be distinguished. In
the first method, the two sideband signals
are radiated from the same transmitter. In
this case the field strengths and fading
characteristics of the two signals are sen-
sibly identical at the receiving site, the
common carrier component provides ade-
quate a.g.c. information for both, but the
receiver is required to achieve a high
degree of unwanted sideband suppression.
With this method of operation, the system
is not compatible. In the second method,
the upper and lower sideband signals are
radiated from two transmitting stations
which are geographically separated. In this
case the two signals would require protec-
tion ratios of about 20dB against mutual
interference in order to prevent confusion
of the receiver a.g.c. system by the carrier
of the unwanted transmission. This
method would require a lower degree of
unwanted sideband suppression in the
receiver and would also have a measure
of compatibility with existing receivers
if the carrier component were sufficiently
large, say 3dB greater than the peak side-
band.

CSSB is not regarded as a serious con-
tender for the reasons outlined above.
SSB and i.s.b. without carrier are thought
to be impracticable, primarily because of
the difficulty in providing satisfactory
a.g.c. in the receiver. VSB is receiving sup-
port in some quarters in Europe but is not
generally a preferred system. It offers, in
comparison to s.s.b.-plus-carrier, slightly
better compatibility but requires a larger
channel spacing. Also, being a s.s.b.
system at high modulation frequencies,
it requires a synchronous-detector receiver
for distortionless detection but, being
d.s.b. at low modulation frequencies, the
regenerated carrier must be phase-locked
to the carrier component of the incoming
signal. This phase-locking represents a
further complication in the receiver that
is not required for s.s.b. or i.s.b.

SSB and is.b., in both cases with a
carrier component, are the two alterna-
tives to d.s.b. that are currently receiving
most attention in Europe.

Part of the argument in favour of s.s.b.,
in all its forms, is that the relatively com-
plex receivers required will not prove to be
unduly expensive in view of the rapid

developments now taking place in tech-
nology. This may be true but, in the UK.
at least, the great majority of sound radio
listening on the m.f. and 1.f. bands is with
battery portable receivers. It is therefore
necessary, in order to make the new re-
ceivers acceptable to the public, that not
only must the initial cost be reasonable
but the battery drain must also not be
excessive. This latter requirement may well
be difficult to satisfy. One prime require-
ment in receivers for either v.s.b., s.s.b. or
i.s.b. is to re-generate a demodulating
carrier. For s.s.b. or i.s.b. this need not be
phase-locked to the incoming carrier and
can have a frequency error of up to 2Hz.
It can therefore be produced either from
the incoming carrier component by filter-
ing and amplitude limiting or by locking a
free-running oscillator, or by generating it
locally in a synthesiser of high accuracy
without reference to the incoming signal.
For v.s.b. the demodulating carrier must
be phase-locked to the incoming carrier
and the option of using alocally-synthesised
frequency without reference to the in-
coming signal is not practicable.

Of the various methods proposed, the
local-synthesis method is the one most
likely to give reasonable ease of tuning. In
any method deriving the demodulating
carrier directly from the received signal
or locking a free-running oscillator to it,
there is difficulty in reconciling the con-
flicting requirements of ease of tuning
with those of immunity to fading and
spurious locking to adjacent-channel
signals or to sidebands of the wanted
signal.

Receivers for i.s.b. would need to pro-
vide adequate rejection of the unwanted
sideband. If the two separate sideband
signals associated with each carrier were
radiated from the same transmitter, a re-
jection of at least 40dB would be required.
This would be impracticable by i.f. selec-
tivity alone and would require the use of
post-detector quadrature networks giving
a constant 90° phase shift over the
whole modulation-frequency band. For
broadcasting use this bandwidth extends
from, say, 50Hz to 5kHz and the prob-
lems of production of such networks to
the required tolerances and at an economic

. price may be very difficult to solve. If the

two sideband signals were radiated from
geographically separated transmitters they
would require protection, in their respec-
tive service areas, against mutual inter-
ference as discussed above. Assuming a
protection ratio of about 20dB, this would
ease the requirement for unwanted-side-
band suppression. The quadrature-filter
technique would still be necessary but the
tolerances in the filters could be consider-
ably relaxed.

Receivers for any new modulation sys-
tem would need to be compatible with
d.s.b. transmissions, which would still be
radiated during the changeover period.
VSB receivers, and i.s.b. receivers with
40dB unwanted-sideband suppression,
would be automatically compatible since
they would in effect treat an incoming
d.s.b. signal as v.s.b. or is.b. and de-
modulate it normally. SSB receivers, and
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i.s.b. receivers with a lower order of un-
wanted-sideband suppression would re-
quire some additional circuit features in
order to cope with d.s.b. The simplest
method would probably be to provide a
conventional envelope detector, with an
appropriate adjustment of the if. band-
width if necessary, brought into circuit
by a manually-operated or automatic
switch. If it were decided to change the
system of modulation to v.s.b. or s.s.b.-
plus-carrier, it is difficult to foresee pre-
cisely how the process of conversion would
be organized. Two alternative methods
might be possible. One would be to set
aside a portion of the m.f. band for use
by transmitters operating on the new
system and expand this in successive
stages as suitable receivers were purchased
by an increasing proportion of the public.
The alternative would be to convert trans-

-mitters, a few at a time, initially to a

more-or-less compatible form of ss.b.
with an enhanced carrier component and
preserving the original d.s.b. channel spac-
ing and later, in the final stages of the tran-
sition, convert to full non-compatible s.s.b.
with closer-spaced channels.

With either method, the successive
stages of conversion would need to be
implemented by all countries in the plan-
ned area proceeding in unison. Eventual
completion of the changeover could only
be realized when virtually all listeners had
acquired receivers suitable for the new
system. Unless the receivers were fully
acceptable to the public in terms of first
cost, running costs and operational con-
venience, there would be a danger of the
conversion plan remaining in its interim
stages for an indefinite period. During this
period, owners of old-type receivers would
suffer increased distortion, increased inter-
ference and possibly a restriction in their
choice of programmes, with no compensa-
ting advantages.

If the new system were i.s.b.-plus-
carrier, conversion would still have to be
on a stage-by-stage basis as the new re-
ceivers came into use but international
planning would be far simpler. It could be
left to individual countries to convert their
own channel assignments to i.s.b. opera-
tion with two programmes per channel,
if and when they wished, or to continue
indefinitely with d:s.b.

Thus, even if the decision of the
Geneva conference is to aim for the
ultimate conversion of the m.f. and Lf.
bands to operation with some novel modu-
lation system, this conversion would
have to be spread over a considerable
period of time. The immediate plan will
have to be based on d.s.b. operation, at
least over the greater part of the bands in
question.

One cautionary note. Although the
present situation on the m.f. and Lf. bands
in Europe owes little to formal planning,
it is the result of a great deal of empirical
cut-and-try experience. It is, therefore,
not to be expected that the outcome of
the planning conference will be a stagger-
ing reduction in interference levels all
round. The most we can hope for is a
moderate improvement.
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Channel frequencies and bandwidth
Apart from the fundamental requirements
of good planning, i.e. ensuring that trans-
mitters are put in the right places and on
the right channels and that there are not
too many of them, there are some other
measures that can be adopted in order to
minimize interference. If all transmitter
carrier frequencies of receivers were made
integral multiples of the channel spacing
(i.e., with 8kHZ spacing, all carrier
frequencies and i.fs would be on 8n kHz
with » integral), the interference resulting
from spurious responses in receivers
(image channel and the like) would pro-
duce carrier beats either at zero frequency
or at the channel spacing frequency. This
would be much less troublesome than the
present situation where such interference
can produce whistles anywhere in the
audio-frequency range. With present-day
receiver designs this proposal would not
give any great benefit because of the
tolerances in if. values. With future im-
provements in receiver manufacturing
techniques, particularly if simple types of
frequency synthesizer are used as local
oscillators, the potential benefit may be
realizable. The conference may well decide
that the proposal is worth implementing
as far as frequencies are concerned.

Another operational measure that is
being adopted by a number of broad-
casters, including the BBC, is the limita-
tion of the modulation-frequency band-
width of mf. and Lf. transmitters. The
principle of this is that the sidebands
corresponding to modulation frequencies
above about 5kHz are so heavily attenu-
ated in present-day receivers that they do
not contribute significantly to the quality
of the received programme but do contri-
bute significantly to the interference pro-
duced in the adjacent channels. It has been
suggested that the audio frequency band-
width transmitted should be limited to nc
more than one half the channel frequency
separation. Then, if the receiver i.f. band-
width were similarly limited, adjacent-
channel interference would not occur. If
this suggestion were adopted, it would
mean that the quality of reproduction for
all listeners, at all times, would be limited
for a benefit needed by only fringe area
listeners after dark. The preferred BBC
practice is to equip Lf. and m.f. trans-
mitters with low-pass filters at the modu-
lation input that have a slightly rising re-
sponse between 1kHz and 4.5kHz and
then a fairly rapid cut above 5kHz. This
has been found to give a modest benefit
in adjacent-channel interference with no
perceptible degradation of quality on
average receivers.

How do we make the best use of the
m.f./1.f. bands?

When the Geneva conference has com-
pleted its task, the broadcasters have to
decide how to make best use of the
channels they have got.

In the U.K. we have hitherto tried as far
as possible to duplicate our main pro-
grammes in the mf/lf. and the v.hf.
bands but, with Radio 1 and 2 sharing one
v.hf. channel and the Open University

and schools transmissions taking over the
Radio 3 and Radio 4 v.h.f. networks from
time to time, this policy has become pro-
gressively harder to implement. With in-
creasing demands for specialist pro-
grammes for language minorities, road in-
formation to motorists and so on, it may
well be that duplication is a luxury that
we shall have to abandon. Should this be
so, it is obviously desirable that the allo-
cation of services between the m.f/Lf.
and v.hf. bands should take account of
the characteristics of the channel and the
requirements of the programme and its
audience.

Some types of specialist audience are
easy to distinguish, for -example motorists.
The m.f. and Lf. bands offer many advant-
ages for a programme intended primarily
for car radio reception. The area of cover-
age of transmitters is greater, particularly
at the lower carrier frequencies, than with
v.hf., hence the receiver requires less
frequent re-tuning and the motorist is less
frequently distracted from his primary
duty of keeping himself and other road users
alive. The signal level is more consistent and
less liable to the extreme variations that
occur close to ground level at v.h.f. The
superior quality and signal-to-noise ratio
possible with v.h f. are less important in the
unfavourable acoustic environment of a car
and even the dynamic compression that we
are compelled to use on the m.f. and 1.f.
bands, to improve the signal-to-noise ratio,
can be a positive advantage for car re-
ception where soft passages tend to become
inaudible against the high acoustic noise
level.

Another listening situation in which m.f./
Lf. would often be preferred to v.h.f. is for
what might be termed the mobile audience;
the housewife carrying a portable receiver
round the house to provide a background
to the daily chores or the picnicker with a
portable receiver on the beach. The standing-
wave pattern existing at v.h.f. inside houses
can produce a situation in which either a
v.h.f. portable will not work satisfactorily
in some positions or the signal will fluctuate
and periodically drop below a usable level
as the listener moves about. In the open air,
the receiver is usually standing on the
ground, and the field strength at ground
level of a v.h.f. signal horizontally polarized,
as the great majority of Band II trans-
missions are, is theoretically zero and in
practice often nearly so.

The audience to whom the character-
istics of v.h.f. would appear to be most suit-
able are those listening at home on a fixed
receiver, particularly those to whom sound
radio is a major contributor to their home
entertainment and who are prepared to
acquire a receiver giving high-quality
reproduction. Perhaps one could attempt
a generalization, that m.f. and L.f. are better
suited to casual listening and v.h.f. to serious
listening. Having done this, we are not much
further forward unless we can classify
programmes into those intended for casual
and for serious listening. That is a rather
more difficult problem, bearing in mind
that what is memorable to one listener is
trivial to another. Perhaps we should be
thankful that some problems in broadcast-
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ing do not fall to us, the engineers, to solve.
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Sixty Years Ago

From cur August, 1914 issue. ..

“The efforts to solve for the vision the
problem or problems of space which the
telephone has solved for the ear bears a
close enough resemblance to some of the
problems in the wireless field to permit us
to follow with sympathetic interest the
endeavours which scientists are making
to reach a practical solution. Hopeful
results were foreshadowed in a communi-
cation made during the past month to the
Academy of Sciences in Paris by Professor
Lippmann on behaif of M. Georges
Rignoux, who has devoted himself to this
subject for many years. M. Rignoux has
now devised an improved apparatus to
which he has given the name of Telephote,
and which is just a scale of shade and light.
There is a transmitting and receiving
apparatus connected by two wires. At the
transmitting station a concave mirror
throws the rays of a 200 candle-power
Nernst lamp upon the object which is to be
reproduced at the other end of the wire.
Each point thus illuminated is shown
through a magnifying glass upon a screen
composed of cells of selenium metal, of
which the electric resistance varies in
accordance with the intensity of the light
thrown upon it. An electric current is
passed through this screen, and, thanks to
the peculiar properties of selenium, is
transmitted in varying strength according
to the amount of light on each portion of the
screen. The currents are transmitted over a
wire to the receiver, which emits through
a Nicol prism rays of light corresponding
in intensity with the current received.
These rays are cast through a lens upon
a revolving mirror, which reflects upon
a screen a picture of the light and shade
of the object at the other end of the wire,
drawn in small rays of light. M. Rignoux
claims to have succeeded in his laboratory
in thus producing letters of the alphabet,
and he is hopeful of further progress.”




272

Circuit
Ideas

Wien oscillator with single‘
component frequency control

Unlike the conventional Wien bridge
oscillator, this circuit uses a single-gang
potentiometer to control the frequency of
oscillation. This is achieved by making
the components in the two arms of the
bridge in a large ratio to one another, in
such a way that the attenuation of the net-
work alters only slightly as one of the
resistors is varied. Such a change of at-
tenuation can then be compensated for by
the usual thermistor in the negative feed-
back path of the maintaining amplifier.

20p

—T\
. 150k
, log e
k -
100n
1k5
77

Attenuation of the Wien network in the
circuit, at zero phase shift, varies from
12 to 11.01 as the potentiometer is varied
from zero to 150kQ; the frequency of
oscillation varies by 10:1.

The circuit shown has been built and
operates from 340Hz to 3.4kHz; it gives
a constant output over the range. A log-
law variable resistor is essential to achieve
an even distribution of frequencies as the
spindle is rotated. A 709C op-amp was
used as one was to hand, but a 741 op-
amp could be used without the need to in-
clude external frequency compensation
components in the circuit.

P. C. F. Healy,
RAF Medmenham,
Bucks.

Oscillator with current-
controlled frequency

The principle of this circuit is based on
the current-controlled Wien bridge built
up by four diodes of the type 1N4148
and by two capacitors of the same
capacitance, C, Current is fed to the
bridge by means of the current-mode
amplifier of the National Semiconductor
L.M3900.

For an amplifier of this type, which can
be taken as a “super” transistor with a
B of 10% small variations of input voltage
v, result in frequency changes over a wide
frequency range.

100 100k

™
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The resonant frequency of the oscillator
is directly proportional to the control
current. The circuit designed can operate
in the frequency range from about 10Hz
to 50kHz in which the proportionality
between current and frequency holds. In
this range the changes in frequency are
caused by current variations from about
1 to 10* pA. The recommended value of C
is 700pF. Assuming an ideal operational
amplifier, the voltage gain needed is
R,/(R, + R,)> 3.

Kamil Kraus,
Czechoslovakia.

4 x 1N4148

Gated oscillator with rapid start

The transistor is used as a conventional
phase-shift oscillator, with its operating
frequency determined by C,, C;, C,, R;s,
R;, and the input impedance of the tran-
sistor. With the components shown the
frequency of operation is about 1kHz.
With 45V present at the input, diode
D, is forward biased via R,, thus almost
100% negative feedback is applied to the
oscillator via D, and C, preventing oscil-

- lation. When the input signal goes to 0V,

diode D, is reverse biased, removing the

negative feedback. At the same time, the
edge of the input pulse is applied to the
transistor base, thus “kicking-off” the
oscillator on its first half-cycle.

The value of C, is chosen so that
the oscillator starts rapidly, but with no
overshoot on the first half-cycle.

The first half-cycle is always in phase
with the falling edge of the input signal. |
G. F. Butcher,

Cheltenham,
Glos.
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Photographic flashmeter

Measures incident light and indicates directly in f-numbers

by Ralph Lewis

A flashmeter is a type of photographic
lightmeter which measures the light pro-
duced by electronic flashlamps, prior to
taking a picture, and enables the camera’s
lens aperture to be set to the appropriate
f-number for the light measured. It differs
from a conventional exposure-meter in that
it is required to include, in the actual
measurement, the effect of the duration
of the light as well as its intensity. Also,
because of the difficulty of preventing some
portion of ambient light energy being mea-
sured with the flashlight (it’s not usually
convenient to have to make measurements
in a darkened room), the lower sensitivity
of an instrument designed for incident
light measurements is generally preferable
to that of one designed to measure reflected
light—although this is by no means meant
to imply that all flashmeters measure only
incident light.

To take some of the apprehension out
of estimating exposures when using

electronic flash lighting, the use of a meter
is a great aid. It can be almost essential
when shooting colour transparencies where
the allowable latitude in exposure is small,
especially when more than one lamp
illuminates the subject, each from a differ-
ent position, Bracketing half a stop either
way as a safeguard may get you by with a
still subject, but with a live one the best
shot usually turns out to be the one that’s
over exposed.

In the instrument described (see photo)
incident light is measured and indicated
on a meter directly calibrated in f-numbers
from f2 to f64 in three ranges. The film
speed selector enables films of 12 ASA to
650 ASA to be set and the sensing element
is contained in a probe attached to the
meter by a short lead. This allows readings
to be taken in situations where placing the
body of the instrument in a similar position
would disturb the subject.

The duration of light pulses likely to be
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encountered will vary between one or two
microseconds for a high-speed unit and
about three and' a half milliseconds for a
low voltage studio flash, with probably
something in the region of one millisecond
being the most common.

Although the author did not have access
to a high-speed lamp, tests were made with
a light-emitting diode fed from a low im-
pedance sinewave source of constant
amplitude over a frequency range of 50Hz
to 500kHz. Placing the l.e.d. half an inch
from the photocell enabled the integration
of a train of light puises of constant mark/
space ratio to be timed. The time required
for the voltage on the integrating capacitor
to reach a set value was the same at all
frequencies (RLA, in Fig. 1 was bridged
for this test), and it is fairly safe to assume
that the instrument will cope with the fast
rise and short duration of a high-speed
unit.

The complete circuit of the flashmeter

zero set
R, 4 5k
SCSy MR %R“ ’ 32&
CRS 1/40 1 4k7
/ RLA: 223 57
+ +—NA—] - 0
Ja R1 lC1
flash” 100k T 470n T
Tr1 rz2
R 2N3819 ¢ 2N3702 |
z MR - T
RLA, [-F ra
— 7 et > 1%? 21,;7‘33702 2N3819
D2 \—/‘ S4_ tiash T
\ 1544 1 B1= sV
7
\ So + relay
. Cs 4 -
R2 8 ) range 2p2 coil
100 S
6a '0 B4
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reset
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g
T
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-t
R2s
4k7
S
film speed selector 7b

Fig. 1..Complete circuit diagram of the flashmeter.
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is shown in Fig. 1. The light sensing ele-
ment is a silicon photodiode operating in
the photoconductive mode, which is con-
nected in series with a battery and a
capacitor for the duration of the flash. The
photocurrent is integrated over the period
by charging the capacitor to a potential
directly proportional to the duration and
intensity of the illumination, and inversely
proportional to the magnitude of the
capacitance. That is,

1
Ve = = f ide

C :
Where ¢, and ¢ are the times of the
beginning and end of the flash pulse. The
capacitor voltage is measured by an fe.t.
voltmeter which has an input resistance in
excess of ten thousand megohms, so that
the charge is not appreciably reduced by
the measuring instrument before it can be
read.

The purpose of the diode D, is to pre-
vent photocurrent produced by ambient
lighting being integrated at the same time
as the flashlight current. If a reverse biased
junction diode is connected to a current
source (very high resistance) and the
reverse current is below the saturation level,
the p.d. across the diode is, for practical
purposes, zero and it is not until the
current closely approaches the saturation
limit that the p.d. begins to rise. Once
saturation is reached, the p.d. is indepen-
dent of the diode and is dependent solely
upon other factors in the circuit.

By choosing a diode with a suitable value
of reverse current, one can ensure that the
cathode of D, is clamped to chassis
potential until the current in it exceeds the
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The complete flashmeter.

reverse current requirements of D,, thus
preventing the photocurrent caused by a
reasonable amount of room lighting being
passed to the integrating capacitor.

A Texas Instruments TIL77 was chosen
as the photodiode because iis spectral
response is very similar to that of the
human eye. Normally, silicon photodiodes
are most sensitive in the infra-red region,
and filtering is necessary to prevent the
heat radiation which accompanies xenon
flash discharges from overriding the effect
of the visible emission.

To increase the sensitivity of the TIL77
(reduced by internal filtering) a large chip
has been used and its self-capacitance is
rather high—nominally 750pF at — 3 volts.
Such a high value of self capacitance could
cause difficulties if one were to use it to
measure the instantaneous intensity of a
high-speed flash, as would the capacitance
of the screened probe lead—some 400pF.
However, in this circuit, all the capacitances
are, in a sense, in parallel and charge con-
currently; so that the effect of the self
capacitances is not to ruin the pulse
response but to waste some of the charge
that would be passed to the integrating
capacitor if they were not present.

A factor of the diode capacitance to be
considered is its variation with any change
in value of the reverse voltage applied.
At the beginning of the integration the
voltage across D, is 9 voits, while at the
end, it is 9 volts minus the potential on
the integrating capacitor. This varies from
12.5mV (§ full scale with a 650 ASA film)
to 5.09 volts (f.s.d. with a 12 ASA film),
and represents a change of approximately
4 volts in the diode voltage.

The diode used by the author measured
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380pF at 9 volts and 500pF at 3 volts,
so that, allowing for a 1 volt fall in battery
voltage during a period of use, a variation
of something in the region of 25% is
possible. The effect of this must be made
insignificant by the choice of a suitable
minimum value for the integrating capacit-
ance.

A reed relay has been used to connect
the photodiode to the integrating capacitor
for the duration of the flash. Without this
switching the intensity of the room lighting
would have to be very precisely controlled
because, if it did not cause saturation in
D,, the capacitor would choose this path
to discharge, and if it provided more cur-
rent than was required by D, the difference
would charge up the capacitor and, in
quite a short time, make nonsense of the
flash reading.

Another reed switch is utilized to trigger
the flash unit while the gating reeds are
closed. To prevent the contacts being
welded by the current in the flash unit’s
own trigger circuit, a thyristor has been
interposed to isolate them from it.

The reeds RLA, and RLA, are activated
by a common coil MD,,. When the
“flash” switch S, is closed the charge on
C; momentarily energizes the coil and
causes the contacts to close for approxi-
mately 5 milliseconds.

Of the two reed switches used the one
chosen for RLA, must be the one that
closes at the lower energizing current in
the coil. (One can easily ascertain this by
connecting the coil in series with a 9-volt
battery and a variable resistor and slowly
reducing the resistance while transferring
the leads of an ohmmeter from one set of
contacts to the other, until one closes.)
This more or less ensures the flash is not
triggered before RLA, is closed. To make
certain, a 0.5ms delay is introduced into
the gate circuit of the thyristor SCS,. After
the flash trigger pulse has been initiated by
conduction in the thyristor, RLA, remains
closed for about 4.5ms to allow the com-
plete flash to be integrated. The times are
very approximate and may need to be in-
creased slightly to suit individual reeds but
should be kept as short as possible consistent
with reliable operation. A slight increase in
the values of C, or' Cs; may therefore be
required.

The fet. voltmeter makes use of a
unity-gain differential amplifier utilizing
source followers with complementary bi-
polar transistors in the c.s.-c.e. configura-
tion. The output resistance is considerably
reduced with this arrangement because
any shunting of the source-collector load
resistance, tending to lower the voltage
across it, will tend to raise the fe.t. gate
potential and increase the drain current
which flows mainly into the base of the
bipolar transistor. This would cause an
increase in the collector current and cor-
rect the voltage across the load.

The lowering of the output resistance is
necessary to prevent its adding signifi-
cantly to the values of the multiplier
resistances, especially on the higher film-
speed ranges. The output resistance “seen”
by the meter circuit in Fig. 1 is in the
teens of ohms and is inversely proportional
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to the product of g, and beta in each
f.e.t. bipolar pair. It will not, however, be
constant because g, is very dependent
on drain current which varies due to the
wide range of potentials seen by the gate of
Tr,. But, with good bipolar transistors,
beta will be the major factor and the
resistance will be small enough to be
ignored throughout the range of gate
potentials occurring with the higher film
speeds.

Another important advantage of this
combination is that the voltage gain be-
comes very close to unity, which is not
possible with an f.e.t. alone unless a very
high load resistance can be used.

The ratio of the values of the fixed com-
ponents R, and R,, to the variable
component R, in the resistor network used
to balance the source potentials of Tr,
and Tr, is much less than usually specified
in similar circuits. This is to enable un-
matched transistors to be used; but even
with this value some adjustment of the
values of either R, or R,, may be re-
quired to obtain balance because of the
spread in the characteristics of available
fe.ts. The aim should be to increase the
value of one rather than reduce the value
of the other so as to cause as much as
possible of the drain currents to flow into
the bases of Tr, and Tr;. However, it may
be necessary to do both.

I suggest that constructors set a lower
limit of 3kQ for R, and R,, and, if still
unable to set zero, they should try another
10-15kQ if necessary. The main thing is
to achieve balance while providing the
highest possible degree of feedback. (No
difficulty in setting zero has been ex-
perienced despite the large variable com-
ponent.)

Variation of exposure in a camera
follows a geometric progression and, as
the sensing circuit is linear, the meter must
be scaled geometrically if it is to be read
directly in f stops. A limit is therefore set
to the number of stops that can be in-
cluded between zero and full-scale.
Because each stop occupies twice the scale
length of the one preceding it, the divi-
sions become progressively more cramped
towards the lower end of the scale, and for
the sake of clarity and accuracy, four
stops is really the limit, while three is to be
preferred. If one opts for three, an
overall range of f2.8 to f64 can be encom-
passed in three overlapping ranges—f2.8
to f8, 8 to f22 and f22 to f64. An addi-
tional f2 calibration point can be inserted
between “0” and f2.8 for good measure
if desired.

1 suggest that each stop be divided into
thirds, as this is generally considered to be
the limit of accuracy that it is possible to
work to in practical photography. (For
instance: Kodak issue speed correction
sheets accurate to one-third of a stop for
“Ektachrome E3” sheet and roll film.) A
scale designed along these lines will look
like the one in Fig. 2. The f2 point is at
& f.s.d., the 2.8 at { fis.d., the f4 point at
1 f.sd., the 5.6 point at 1 f.s.d. and the
f8 point at full scale.

The third and two-third stop calibration
points are found by noting the number of

f S10PS -

Fig 2. Direct reading scale designed to fit a SEW SW100 meter.

degrees encompassed by the preceding
whole stops divisions and multiplying it by
1.26 and 1.59 respectively. For example,

if the original scale is divided into 90.

degrees, then 22.5 degrees are included
between f4 and f5.6. So 22.5 X 1.26 or
28.35 degrees from the f4 mark is the posi-
tion for the f5.6 plus one-third stop mark,
and 22.5 X 1.59 or 35.8 degrees from the
f4 mark is the position for the 5.6 plus
two-thirds stop mark.

There are two obvious methods avail-
able to expand the scale by six stops in
two ranges. The first is by introducing
neutral density filters of 0.9 and 1.8
density between the photocell and the
illumination. The second is to increase the
value of the integrating capacitance by
eight times and sixty.four times respec-
tively. The advantage of the first is that the
range of illumination falling on the cell is
the same on each range and makes the
linearity requirements of the photocell—
over a very wide range of illumination—
considerably less stringent. The advantage
of the second is that it is simpler
mechanically because suitable switches
are readily available, whereas a filter
switch would have to be fabricated
specially, and would add considerably to
the complexity of the probe housing.

A disadvantage of the second method
would be if the photocell were unable to
respond linearly to the range of illumina-
tion entailed. The range of film speeds
catered for is 12 ASA to 650 ASA, which
represents a change in illumination equal
to five and two-thirds stops, or just over
50:1. Adding the complete scale of the

meter, which is ten stops, gives an

100 £

L VR=3V

~ [ T,=25°C
< L Ta /
4
~ 10F
z F
w - /
=
2 g
) -
(9]
° ot /
]
3 E

5 |E /
= [

01 IA Lol Lo

1

10 100
E,,ILLUMINANCE (Im/ft?)

1,000

Fig. 3. Graph of light current vs.
illuminance for the TIL77.

16
1

275

overall change of fifteen and two-thirds
stops, or over 50,000: 1.

Texas Instruments do not supply data
covering such a range and only give a
graph covering 2.5 to 1,000 Im/ft? for the
TIL77, as it was originally intended for
use at the low light levels encountered with
ordinary exposure meters (see Fig. 3).
Mullard publish a graph for their BPY13
over the range 107 to 10° lux (1 Im/ft’ =
10.76 lux) but even if the two are taken
together, the total range is less than
4000:1. However, both graphs display an
extraordinary degree of linearity and give
the impression that they might continue
indefinitely, and it was on the assump-
tion that the TIL77 would maintain
linearity throughout the range- required
that the second method was tried. After
comparing readings with a 0.9 density
filter in front of the probe on the f8—22
range with those on the f22-f64 range
without a filter, they were found to be
identical, so the second method was the
one adopted.

-Adjustment for different film speeds is
accomplished by switching the resistors
R, to R,, in series with the meter M, so
that the voltage required for full scale de-
flection is increased by 2% for each
decrease in the ASA index table.

A table illustrating the method of calcu-
lation of the resistor values is over-
leaf. The minimum f.s.d. of 0.1 volt was
decided upon as it allows a reasonable
portion of the multiplier resistance to be
external to the meter, and means that on
the highest voltage range there is sufficient
potential across the photodiode—even
with some fall in battery voltage—to en-
sure its carrect operation. i

The choice of values for the three inte-
grating capacitances is affected by a num-
ber ‘of considerations. They should not be
so large that the correct exposure is indi-
cated without any neutral density between
the cell and the illumination, because the
inclusion of a filter here is a convenient
way of compensating for the different
sensitivities of individual diodes during
calibration. Large capacitances also re-
quire large peak currents to produce the
necessary p.d. and require high levels of
cell illumination to produce them. Looked
at from the other point of view, the
smallest capacitance C, must not be so
small that it is easily discharged by the
input resistance of Tr,, or leakage in the
“range” switch S, and the “reset” switch
S ;. The combination of C,, the cell capaci-
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tance and the capacitance of the probe
lead must also be large enough to suf-
ficiently swamp ahy change in the cell
capacitance mentioned previously.

If a value of 0.1pF is adopted for C;,
the diode and probe lead capacitances
make up little more than 1% of it and can
be neglected initially to simplify calcu-
- lations. , then becomes 0.8uF and C,
plus the diode and lead capacitances be-
come 12.5nF. A 25% variation in the
nominal capacitance of the photodiode
is 750pF divided by four, or 187.5pF. As
that represents only 1.5% of 12.5nF, it
will not introduce any noticeable error into
the results. Also the value of C, will not
place any strain on the current capabilities
of either components or battery because
the peak current with a Ims flash duration
will only be about 10mA.

This can be calculated from basic prin-
ciples on the assumption that the peak
current is likely to be between two and
three times the mean value and the maxi-
mum voltage is practically 5 volts.

VC_5x8x10~’
t 10-4
Lo =4 X 2.5 0r 10mA.

I =

mean

=4mA.

Having obtained the current, one can, as a
matter of interest, obtain a figure for the
probable peak illumination falling on the
photocell. A glance at Fig. 3 shows the
sensitivity to be 2uA per 50 Im/ft?
Therefore, the peak illuminance would be

107250 or 2.5 10° Im/ft2.
2x10-¢
Taking the average value of the diode
capacitance as 656pF, adding the probe
lead’s 400pF and subtracting the sum
from 12.5nF, one is left with 11,444pF
as the value of C,. (This value is calcu-
lated merely to illustrate the next point.
The actual value required is most easily
found by trial and error during the calibra-
tion so that variations from the nominal
values are automatically taken care of.)
Of three 2N3819s tested by the author
none had an input resistance of less than

5% 10" ohms. With a figure like that and
an 11.44nF capacitance, the time taken
for a fall of 10% from the full scale reading
is approximately nine minutes with a 650
ASA film. With slower films it is propor-
tionately longer, and even if the resistance
were no larger than 107 ohms it would
still take at worst about 11 seconds.

Leakage in the switches can be kept
very low by suitable choice of insulation
and modern capacitors can have extremely
high leakdge resistances so that stability
of indication can be more than adequate
if care is taken in the construction.

Before going on to the construction, it
would be as well to refer briefly again to
D,. A suitable value for its reverse satura-
tion current was found to be 10nA. This
value allows a fair amount of room light-
ing in which to take the readings, while at
the same time being too small a percent-
age of the mean current required to charge
C, to the 2.8 point with a 650 ASA film
to matter whether or not the 10nA is
wholely provided by ambient lighting or
part of it by the flashlight. In other words,
any current bypassing C, to bring D, to
saturation will not be missed.

Construction

A view of the component layout is shown
in Fig. 4. Everything is attached to the
front panel with the exception of the
“flash sync” jack socket J, which is
secured to the side of the case alongside
the probe lead. The transistor circuitry is
laid out on the piece of Veroboard shown
at the top of the panel and the relay
circuitry on the piece in the centre,
between the meter and S;. The integrating
capacitors are shown at the bottom, wired
directly to the “range” switch S,; and the
thyristor, R, and C, connect directly to
the tags of J,.

To realise the extremely high input re-
sistance of the f.e.t. when it is connected
into circuit, certain precautions must be
taken. The gate wire of 77, should not be
connected to the Veroboard but bent
around, a wire joined to it and taken to
the pole of S,, which should have ceramic

Table of resistor values for the ““film speed’’ switch S,

film voits f.s.d. total circuit nearest %
speed multiplier ref. preferred value error
resistance after subtracting
for 50-pA meter resistance
meter. of 1,000 Q.
ASA kQ kQ
650 0.1 x 1 = 0.100 2.00 Ry 1.0 0
500 0.1 x 23 =0.126 2.62 R0 1.5 —-1.4
400 0.1 x 223 = 0.159 3.18 Ry, 2.2 +0.9
320 0.1 x2 =0.200 4.00 Rz 3.0 0
250 0.1 X2x 126 =0.262 5.04 R 4.0 -1.0
200 0.1 xX2x 1569 =0.318 6.36 R 5.6 +4.5
160 0.1 x 22 = 0.400 8.00 Ris 6.8 -29
125 0.1 X 22 x 1.26 = 0.504 10.00 R 9.1 +1.1
100 0.1 X 22X 1.59 = 0.636 12.70 Ry 12.0 +2.6
80 0.1 x 28 = 0.800 16.00 R 15.0 0
64 0.1 x23x 1.26 =1.00 20.10 R 20.0 +4.7
50 0.1 X 23x 1.69 = 1.27 25.40 R0 24.0 —1.6
40 0.1 x 24 = 1.60 32.00 R 30.0 -3.2
32 0.1 X 24x 1.26 = 2.01 40.20 R 39.0 —0.5
25 0.1 X 24X 1.69 = 2.64 50.90 Rz 51.0 +2.2
20 0.1 x 25 = 3.20 64.00 R4 62.0 —1.6
16 0.1 X 25%x 1.26 = 4.02 80.40 Ras 82.0 +3.3
12 0.1 X 25x 1.69 = 5.09 102.00 R 100.00 —-1.0
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insulation. Paxolin is  definitely not a
suitable insulating material for this
switch. The “reset” switch &, must have
similarly low leakage. Being unable to
procure a ceramic push-switch, I tried
an Eagle miniature push-switch and found
it to be quite satisfactory. The gate side of
RLA, must also be kept off the circuit
board and connected directly to the pole
of S,. In this most sensitive part of the
circuit—as far as leakage is concerned—
all wiring should be self-supporting, and
even when insulated should be prevented
where possible from touching anything not
directly connected to it. If all these
precautions are taken meter indications
will remain stable for a considerable period
of time in a dry room. In humid conditions
however, it may be necessary to moisture-
seal the case and include a bag of desiccant
inside.

A convenient way of measuring the re-
verse current while testing the suitability
of diodes for the D, position is by making
use of the high input resistance of the fe.t.
voltmeter. By temporarily replacing one of
the integrating capacitors with a 10-
megohm resistor, and connecting the
diode under test between the 9-volt
negative rail and the gate of Tr,, the
value of its reverse current can be obtained
from the reading on the meter in con-
junction with the table of multiplier re-
sistances. Start with S; in the 12 ASA
position and increase the film speed
setting until the meter reads full scale or
thereabouts. Obtain the voltage that this
represents from Fig. 4 and divide it by
10’ to obtain the diode current. For
example, the 650 ASA setting is repre-
sented by 0.1 volt at full scale. Dividing
this by 107 gives 10nA. The exact current
is not critical but should be a little higher
rather than lower than 10nA.

Any ordinary silicon diode may be
used in this position and any you have in
your possession should be tried first. If not
successful in finding one to suit among
them, you will probably have to purchase
five or six to find one suitable. A word of
caution: if connecting them for test with
solder, allow plenty of time for them to
cool to room temperature before taking a
reading, and shield them from the light and
heat of any bench lamps. Even the ones in
black containers are sensitive to the effect
of radiant heat on reverse current.

The probe housing is made from a
Bulgin D105/white lampholder which
is first stripped down and the screw-
hole in the plastic end-cap enlarged to take
a Bulgin cable sleeve No. 8819 tightly.
The probe lead is a yard of screened-twin
7/0.1mm p.v.c. which is a good fit for
the sleeve. If sufficient length of braid is
splayed out, it can be clamped between
the end-cap and the metal barrel when
assembled. The photodiode is secured to
the ends of the twin-lead by beads of
solder so that when assembled the lens lies
just below the end of the barrel. After
assembly the diode can be centralized
either by packing glass wool around it or
by making a polythene washer with a
hole which just allows the cell case to
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slide through, and which is a friction fit in
the barrel.

~Constructors using the SEW meter
could if they wished photocopy the scale
in Fig. 2 and make a single weight print
of it to the size required. The print could
then be fixed to the reverse side of the
original metal scale with dry mounting
tissue or some other suitable adhesive.
Precise sizing is not possible with bromids
paper because of its stretching during
processing, but, with care, the error in the
length of the scale would be too small to
be important with regard to the needle
swing and would automatically be allowed
for in the calibration.

Calibration

The calibration procedure described is
not meant as a precise scientific method
but it does enable the instrument to be
adjusted to produce the results that any
individual photographer will expect from
his own meter.

It will be necessary to have, already
made up, a flash sync lead of about 20ft
in length, terminated with plugs to suit
J'and the flash unit in use.

Before proceeding further, constructors
would be wise to check the linearity of the
film-speed settings. Do this by connecting
a suitable potential divider between the
9-volt negative rail and chassis, so that
by connecting 7r, gate to the slider its
potential can be varied from zero to
minus 51—6 volts. Set S to 650 ASA and
the pot. to give f.s.d. Then reduce the
“film-speed” switch settings by one-third
stop intervals, noting the accuracy with
which they correspond with the meter
calibration marks. It will be necessary,
from time to time, to adjust the gate
voltage in order to cover the full range.
Any deviation from the marks, in excess
of that expected due to the errors listed in
the table plus the tolerance of the resistors
used, can be noted and either corrected or
an allowance made during the calibration.

A neutral density of approximately 0.9
should be fitted to the probe at the begin-
ning otherwise you will be unable to make
a sensible assessment of the amount of
ambient lighting in which to carry out
the calibration.

To start with, both the probe and the
flash-head should be fixed to stands 10
feet apart. (There is no magic in the
distance but it makes guide-number
computation simple and is probably the
average flash-to-subject distance used in
flash photography.) The flash unit should
preferably be mains powered so that the
capacitor is charged to a fixed voltage
(assuming a stable mains supply) through-
out the tests, and does not vary as some
battery powered units with battery-saving
circuitry do. If a unit without mains
facilities must be used, always trigger the
flash immediately the charge cycle is
completed, by waiting for the audible
oscillation to just cease—that is when the
charge is at its peak. The light output be-
tween recycling limits may vary by as
much as one-third of a stop.
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Fig. 4. Layout of components, showing the probe in front.

neutral density
filter pack

Bulgin tampholder
type D105/ white

glass wool (‘_(
It Vea BTl

= '| Vet \_J‘/%-_

braid

Fig. 5. Sectional diagram of the probe housing (not to scalej.

Switch the meter on, set the “film
speed” switch to 650 ASA and pressing
the “reset” button, adjust “zero set”.
With the flash disconnected, turn the
“range” switch to select C; and operate
the “flash” switch S,. If the meter needle
moves more than its own thickness, keep
operating S, while reducing the room
lighting until it doesn’t.

Switch on the flash and connect the
sync lead. Turn S5 to a film speed that
you know requires a stop between f8 and
f22 with this flash at 10ft in this parti-
cular room. Press S, and note the reading.
Reset and repeat several times to satisfy
yourself the reading is consistent. When
satisfied, add or remove neutral density
to or from the amount in the probe hous-
ing until the meter indicates the precise
stop anticipated.’

Having satisfied yourself that the read-
ings are consistently accurate, turn S;
until the meter reads exactly full scale.
If unable to position the meter needle
exactly on the mark with S;, vary the

position of the flash-head relative to the
probe while taking readings at each posi-
tion until a precise full scale indication is
achieved.

Next, turn to the C, position of the
“range” switch and connect capacitors in
parallel to the approximate value of 0.8uF
to the switch tag. Adjust the exact capa-
citance untif flash readings are precisely
three stops less than the one obtained in
the previous paragraph.

Switch back to C; and ascertain
whether or not the “film speed” switch
is in such a position that its setting can be
reduced by three stops. That is, it must
be set to a higher speed than 80 ASA.
If it is not, set it now to 100 or 125 ASA
and adjust the lamp-to-probe distance for
exactly f.s.d.

Set S; nine exposure indices lower—
which will be 12 or 16 ASA and set the
“range” switch to the C, position. Starting
with a value of 12nF for C,, gradually
adjust the value until you obtain pre-
cisely f.s.d.—taking into account any




278 Z

deviation in the linearity noted in the
ranges of S earlier. Check before accept-
ing these readings that they are not being
unduly influenced by room lighting, be-
cause its effect will be more noticeable on
this range than either of the others.

Any inconsistency in the results (that
cannot be attributed to the light source)
may be caused by failure of the relays to
synchronize properly. It may be necessary
to increase the value of the timing capa-
citors as mentioned previously.

To test the functional accuracy of the
original meter, a set of test exposures were
made of a grey card placed a fixed distance
from the camera. The camera lens was setto
the 10ft engraving on the lens mount to
minimize any error caused by lens exten-
sion and a one-dioptre supplementary
lens added to enlarge the image. The probe

was clamped in the centre of the image
field—at the point of focus—with the
card resting centrally against it for each
exposure. A flash unit was positioned one
side of the camera and its distance and
power varied to give exact f-stop readings
from f4 to f32 with a 125 ASA film. Ex-
posures were made at the appropriate
stops and a contact print made on a com-
mon sheet of paper. (The central portion
of the card from each exposure is shown
side by side in Fig. 6.) The difference in
density between the negatives was less
than one-third of a stop in the central area
of the card and if one can take the mean
density as correct any error is within one-
sixth- of a stop—10% approximately.
(Theoretically, one could make a fractional
adjustment to the value of neutral den-
sity in the probe to place the mean density

Fig. 6. A series of exposures taken of a grey card at various lens stops witha 125 ASA
Jfilm. The exact stop was indicated by the flashmeter. Left to right: {4, f5.6, 18, f11, 16,
22 and f32 (see text).

Components list

Semiconductors

D, TIL77

D, 1544 (see text)

Tr,, Tr,2N3819

Tr, Tr; 2N3702 or similar
'SCS,; CRS 1/40 or similar

‘Capacitors

C,0.47 pF polyester

C, 12.5 nF nominal less the lead and
photodiode capacitance.

Adjust during calibration. See text.

C; 0.1 pF polyester

C, 0.8 uF nominal. Adjust during calibra-
tion. See text.

Cs 2.2 pF electrolytic, 10V.

Resistors

R, 100kQ

R, 100Q

R;2.2kQ

R, 4.7 kQ, may require adjustment.
See text.

R;4.7kQ

R, 10kQ

R; 5 kQ linear

R;200kQ, h.s. 1%.

Ryto Ry h.s. 1%. See table for values.

R,; 4.7 kQ. May require adjustment.
See text.

R,34.7kQ

All resistors may be 5% tolerance except
where stated.

Switches

S; Extremely low leakage push switch.
See text.

S, Single-pole, 3-way ceramic rotary
switch.

S325 d.p.c.o. push-switch. Bulgin
SM419/2 or similar.

S,  s.p.m.b. push-switch. Bulgin SM365
or similar. .

S Single-pole, 18-way rotary switch.
Bulgin S435 or similar.

Ssa,y d.p.c.o. slide switch. Bulgin
SM596/2 or similar.

S;  3-pole, 2-way rotary on-off switch.
Third pole short circuits meter for
transit.

Relays

RLA,;, RLA,Miniature reed relays

MDy, 12-volt, 120 a.t. coil.

Obtainable from Electrovalue Ltd.

Meter

M, SEW SW100 50pA f.s.d.

Probe housing

I Bulgin D105/white MES lampholder.

2 Bulgin sleeve bushings. P/No. 8037.

1 yard twin screened 7/0. Imm p.v.c. or

similar.

J; Jack socket or similar.

B, B, PP3 batteries with connectors.

Neutral density filters in 5cm gelatin
squares are available (through photo-
graphic retailers) from Kodak Ltd, and
one each of 0.9, 0.3 and 0.1 density
should enable a suitable pack to be built
up. (Note: the density of an undyed
gelatin is approximately 0.05 or 1/6th
stop.)
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“on the button”, but as one could not be
certain of the speed of the film used—to
the necessary degree of precision—it is
not very practical.)

Compared with some modern com-
mercial instruments, the one constructed
by the writer may be larger (73X 54X 3%
in) than many would like—due to the use
of many standard sized components and
the large meter employed—but there is no
reason why it could not be reduced in size
if miniature parts are used throughout.

Coming events

Two courses to be held at Norwood Technical
College, Knight’s Hill, London SE27 0TX are:
Modern Colour TV Receivers covering recent
circuit techniques and development of 110°
colour television receivers, lasting nine weeks
from 6.30 to 8.30 p.m. each Tuesday evening
commencing October 8, fee £3; Optoelectronics
covering optoelectronic and liquid crystal
technology, systems and applications, lasting
nine weeks from 6.30 to 8.30 p.m. each Thurs-
day evening, commencing October 10, fee £3.

Two courses at The Polytechnic, Queensgate,
Huddersfieild HD1 3DH are: Large and
Medium Scale Integration—applications in cir-
cuit design, a two-day residential course on
September 18, 19; also an introductory course
on the principles of integration and on basic
ideas in digital and linear systems. Further
details are available from the above address.

The Systems Reliability Service of the UK
Atomic Energy Authority is running in colla-
boration with Liverpool University a course on
An Introduction to Reliability Assessment,
Theory and Practice, to be held at the Univer-
sity from September 16 to 17. It includes the
mathematics of probability and its application
to testing and maintenance of equipment.
Applications at a fee of £160 (£135 for asso-
ciate members of SRS) exclusive of v.a.t. and
accommodation should be sent to Mr A. C.
Wilson, Systems Reliability Service, U.K.
Atomic Energy Authority, Wigshaw Lane,
Culcheth, Warrington, WA3 6AT.

Integrated Circuit Design Workshop is a
weekly afternoon laboratory design course of
ten weeks duration beginning on November 13
at the Barking Precinct of North East London
Polytechnic,  Department of  Electrical
Engineering, Longbridge Road, Dagenham,
Essex RM8 2AS. The course extends over
two academic terms and the fee is £7.50 for
each part.

Harlow and District Amateur Radio Society,
Mark Hall, Essex will be holding their annual
Mobile Rally on Sunday, September 22 at
Netteswell Comprehensive School, Harlow.
There will be trade stands, bring and buy,
free entrance and car park etc. Contact for the
rally is B. W. Nappey, G3YD1 QTHR.
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Letiers to
the Editor

Tuning electronic pianos

Readers who are tempted to construct the
novel design of electronic piano by G.
Cowie, and who try to use the tuning
method outlined in the third part of his
article (May), will find themselves faced
with a very difficult task. Tuning any
instrument to equal temperament is not
easy, but the job is straightforward, if a
little arduous, if the method used by
professional piano- and organ-tuners is
employed.

The main difficulty arises because the
major third is such an imprecise interval.
An instrumentalist who can vary the pitch
of his instrument (a violinist, for example)
will say that he varies the interval of his
major thirds (and minor ones, for that
matter) according to the mood and tension
of the music; yet the interval still sounds
in tune. The same cannot be said of the
mathematically defined intervals of an
octave, fifth or fourth. I put these intervals
in that order deliberately, because we can
tolerate mis-tuning least in the octave,
more so in the fifth, and most in intervals
like the third, sixth, second and seventh.

This suggests that we should tune a
scale by means of the intervals to which
the ear is most acutely sensitive, the
octave (I am neglecting the unison, since it
is not relevant to laying a scale) and fifths
and fourths. This sounds simple enough,
but this is where the arduous part comes in.
Because in the Western world we are used
to music in dodecaphonic scales (contain-
ing twelve intervals) we like to be able
to use these intervals freely to construct
scales starting on any key-note. It is also
convenient to be able to modulate from
key to key at will without losing proper
tuning, and herein lies the problem. A
scale of C major, for example, constructed
mathematically by using the exact ratios
of the octave (1:2) and the fifth (2:3) has’
twelve intervals which are not all equal,
and when these are used in other keys, the
different sized intervals occur in the
wrong places, making the scale out of
tune. In equal temperament, all intervals
are theoretically made equal. Like George
Orwell’s animals, some turn out, in
practice, to be more equal than others, but
as an ideal to aim for, it is satisfactory.

In order to make the intervals equal,

the intervals are “bent” slightly, the fifths
being made slightly flat and the fourths
slightly sharp. Octaves are of course tuned
exactly. Around middle C, the amount of
this flattening or sharpening is a little less
than one beat per second on average, and
takes a careful ear to hear and quantify it.
It is easiest to notice if the interval is first
tuned exactly (no beats apparent) and then
narrowed or widened slightly accordingly.

The method, then, is as follows: tune A
(440Hz) exactly with a fork; take the A
below middle C (which the divider circuits
have tuned for you) tune up to E,up to B,
down to F sharp, down to C sharp, up to
G sharp, down to D sharp, up to A sharp
(B flat), down to F, down to C, up to G,
down to D, and if you are lucky, up to A.
The first time round, you will probably
find you have overdone the interval
“bending”, but work back in the opposite
direction and adjust slightly until you have
laid a perfect, equally tempered scale, then
celebrate by playing the entire 48 Preludes
and Fugues by J. S. Bach, written for just
such a keyboard instrument.

Interested readers can find an excellent
article on tuning and temperament in
Percy Scholes’ Oxford Companion to
Music, which gives more details than I
can.

David K. Taylor,
Charlbury,
Oxford.

FM tuning indication

I have been following the articles on the
f.m. tuner in Wireless World with some
interest, as some of the principles involved
resolve long standing difficulties inherent
in most other units. I must, however, make
a number of points with respect to the
single lamp tuning indicator described by
Mr Skingley in the June issue.

Firstly, I do not agree that adjustment
for a maximum response is essential for
the understanding of the layman. If one
regards, in a more general sense, a human
being and a machine as a part of a control
loop, there are many instances in which
the layman has to make some adjustment
to achieve a particular setting, rather than
a maximum. When driving a car in a built-
up area, for example, the driver adjusts the
accelerator to maintain a speedometer
reading of 30 m.p.h., which, if safe, is the
optimum speed at which to travel.

Secondly, I maintain that the output of
an f.m. tuner contains more information
than that of an a.m. tuner to assist tuning.
The a.m. tuner output can only show that
a tuning error exists, i.e. output less than
maximum, whereas an f.m. tuner output
can show whether the tuning is set to too
high a frequency or too low. The output of
the f.m. tuner is thus bidirectional, in com-
mon with most analogue transducers used
in control, whereas the output of the a.m.
tuner is only proportional to the modulus of
the tuning accuracy. It is for this reason
that a.f.c. is more easily accomplished on
f.m. tuners than on a.m. tuners.
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Thirdly, on psychophysical grounds,
because of the logarithmic nature of
human senses, it is easier to detect when
two quantities are the same, or which of
the two is greater, than it is to make an
absolute estimation of a single quantity.
In addition, absolute estimation is highly
dependent on ambient conditions, which
is why, for instance, street lights look very
dim if they are on in broad daylight.

If one plots Mr Skingley’s graph of
diode current versus input voltage on a
logarithmic vertical axis, to obtain eye
response, the peak is less pronounced and,
more important, in the area of correct
tuning, it is very flat.

Fourthly, in an unnecessary attempt to
condescend to the layman, Mr Skingley’s
circuit literally throws away half of the
information provided by the tuner, in as
much as the “long tailed triple” is a
modulus circuit, which effectively lowers
the tuning information to that of an a.m.
tuner.

The non-technical user can establish
from a single light system that an error
exists but he cannot tell which way to turn
the knob, so that there is no longer a fifty-
fifty chance of making the tuning worse
before it gets better.

In one commercial tuner I have seen,
two lights were incorporated, whose
lenses were in the form of arrows, so that
one was in no doubt as to which way to
tune. A colleague has pointed out that
when tape recording from a distant station
with a.f.c. out, the two-light system would
be the only one usable, as with a single
light it is necessary to make an ex-
ploratory movement of the tuning to find
out which side of the maximum one is,
which could spoil the recording.

Finally, I humbly submit that a
maximum reading “magic-eye” valve, as
found on some old f.m. tuners, with its
linearly sensed display (displacement rather
than brightness), is theoretically superior
to a single logarithmic l.e.d. I do of course
intend this last remark to be philosophical
rather than sardonic!

J. R. Watkinson,
Institute of Sound and Vibration Research,
Southampton.

Plug-in p.c.boards

It was refreshing to read the letter from Mr
R. N. Goodman of The Decca Record
Company in your April issue. Too often
the emphasis during the design stages of a
p.c.b. based product is to “cost reduce”
without true consideration of the longer
term cost improvement which can be
gained by a slightly higher first buy price.

Mr Goodman underlines the very major
advantages of the two part connector; the
type he mentions in his letter, the ISEP
male, is probably the most reliable con-
nector of its type in service in its various
versions weorldwide.

The misfortune of dropping a board
utilizing this connector type does not
necessarily mean replacement; the profile
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of the insulating section ensures exact
alignment of contacts before electrical
connection i made, This same profile
gives considerable prolection  against
accidental damage.

Increasingly other manufacturers are
realizing the verv real advantages of the
two part connector. a trend we are con
fident will continue.

M. A. Tebbutt,
ITT Components Group Europe,
Milford Haven,
Pembrokeshire.

Electrostatic forces

on pickups

The electrostatic forces on Mr Hide's
pickup (Letters, June) have been in the
reverse direction to those on mine.

I recently purchased a Goldring
GL78P/C deck fitted with a G820E cart-
ridge incorporating an elliptical stylus.
I found that the reproduction occasionally
suffered from momentary breaks as if
there was a bad connection in the circuit.
An alternative, more robust, G800
cartridge was free from the failing.

While re-checking the playing weight
(1.5gm) and balance of the arm with a
record on the turntable I found that
the arm appeared to be well out of balance.
Or removing the record to make the
appropriate adjustment the arm was found
to be perfectly balanced.

A telephone call to the makers revealed
that a very small addition to their quoted
maximum playing weight of 2.0gm’ can
cause the moving magnetic element to
“bottom” on its protecting surround. The
electrostatic force added to the intended
playing weight was causing the excessive
stylus pressure.

I have overcome the effect by reducing
the playing weight position to a little under
lgm, but the actual playing weight must
be a very variable quantity depending on
the state of charge of the record. In fact it
is possible to play a record using the
electrostatic attraction alone. May I add
that I always brush my records with the
simple Watts Parostatik Disk Preener
(with a moistened inner wick) before use.

-I have not tried to measure the added
effective weight as something more
sophisticated than a simple stylus balance
seems to be needed to avoid discharging
the record.

Can any reader offer a more satisfactory
approach ‘to ensure constant, known
stylus pressure? '
R. G. Holder,

Moordown,
Bournemouth.

My own gramophone equipment does not
suffer from Mr Hide’s problem (Letters,
June) but I can suggest two remedies which’
I used successfully in a different situation.
Both involve spraying the affected area
with a stream of ionized particles, and are
in widespread use in industry where electro-

static fields would otherwise be trouble-
some or dangerous. Besides reducing any
undesired forces on the pickup, static
elimination may be expected to help to
keep records clean.

The first, and much the superior method
consists of a radioisotope of polonium,
suitably encapsulated, which emits alpha-
particles. These particles are harmless to
life. since they cannot penetrate the skin,
hut are extraordinarily effective in neutral-
izing c.s. fields. Packaged emitters are
available on annual lease from the 3M
Company. though their issue is restricted
for obvious reasons, and might exclude
domestic users. The annual cost is also
quite high, roughly equal to that of Mr
Hide’s eguipment.

An alternative is to ionize the air in
the vicinity of the field. This may be done
by applying a high alternating voltage
between suitable electrodes; a commercially
available assembly consists of a pointed
cone surrounded by a coaxial annulus, and
insulated by p.t.fe. I used about 5kV,
from an ignition transformer advertised in
Wireless World. It is essential to limit the
secondary current by inserting a resistor
in the primary circuit, otherwise the
electrode could kill even Mr Hide’s friend’s
cat, if his friend has not already done so.

S. J. Pardoe,
Datac Ltd,
Altrincham,
Cheshire

Amateur computer society

The AFACO (French society of
amateur computer builders) has just been
created. Coming after the US Amateur
Computer Society and the English Amateur
Computer Club, its purpose is to establish
a link between people interested in building
their own e.d.p. machines. A newsletter will
be published every two months and sent to
all members. To the best of my knowledge,
it is the first French association of this
kind. Right now we are about thirty
members and I would like to be able to
increase this number.

Membership of AFACO for the year
July 1, 1974 to June 30, 1975 costs 30
French francs (35 for overseas members)
and includes all copies of the “Bulletin de
IPAFACO”.

Michel Dreyfus,

Association Francaise des

Amateurs Constructeurs d’Ordinateurs,
42 Rue de la Barre, Villa No. 3,

95880 Enghien,

France.

Doppler in loudspeakers

Mr J. Moir, in his article “Doppler dis-
tortion in loudspeakers” (April issue),
must explain his second paragraph more
precisely. The concept of a loudspeaker
cone vibrating at two or more sinusoidal
frequencies involves a mental mathematical
(Fourier) transform. At a particular
instance in time, an element of the cone
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can only be in one spatial position. If we
try to draw graphically the combined effect
of several sinusoidal coil currents on the
cone, we make the same transformation as
the transducer to arrive at a single
complex waveform. This is the actual wave
performed by the cone (apart from dis-
tortion). Physically the cone cannot move
in any other way than that determined by
the transformation.

Without disagreeing with Mr Moir’s
mathematical analysis, the Doppler effect
is also physical and must be explained by
physical movement. Unless this is seen to
be the case, some of us will still contend
that Doppler effect in loudspeakers does
not exist.

David H. Edgar,
Ascension Island,
South Atlantic.

Electronic piano design

I was pleased to read Mr Cowie’s series of
articles “Electronic piano design”, which
should appeal to a great many readers.
However, I feel that many will not part with
the £70 required to construct this instru-
ment without a critical review of the circuits,
especially since there is considerable
circuit duplication.

I consider that this particular design
can be improved in both technique and
cost, and I would suggest that the serious
constructor consults recent literature
before starting this project. The booklet
Integrated Circuits for Electronic Musical
Instruments, 1973 from ITT Semicon-
ductors, Foots Cray, Sidcup, Kent, is one
such example. This is a useful, practical
booklet, giving background information
and alternative approaches to that des-
cribed in Mr Cowie’s article but using
modern electronic techniques, and it also
describes some purpose-built integrated
circuits intended for electronic musical
instruments.

On the scheme of cost reduction the 12
tone oscillators could be replaced by
simpler circuits. One alternative is to use
the dual op-amp type 747 instead of the
741, thus reducing the number of i.cs by
six. A more cost effective solution would
be to employ just two t.tl. 74137 hex
Schmitt trigger packages. Since these will
directly drive the 7493 dividers used in the
design, a total of ten integrated circuits,
12 transistors, and 36 resistors would be
eliminated.

Not only are simpler designs possible
than the one described so far in the article,
but more complex designs can be easily
built with the available i.cs at about the
same cost and employing techniques such
as those for the formation of sound by
tuned filters or by sound synthesis.

Keith Mitchell,
Maidstone,
Kent.
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Flat colour television display

Experimental device uses gas discharge to excite colour phosphors

An experimental flat colour television
display device, using colour phosphor
elements excited by electrical discharges
in gas, has been developed in Japan at-the
research laboratories of Hitachi (see
News of the Month, July issue). Measuring
160mm wide and 120mm high, the panel
is constructed as a “sandwich” of front
and rear glass covers with, in the middle,
flat strip electrodes running vertically and
horizontally to form gas discharge cells
where they intersect. Details of the con-
struction can be seen from Fig. 1. The
cathode strips, running horizontally, have

-
circular holes etched in them, exposing /
the surface of a glass insulating layer, e
and within each hole a washer-shaped Sugf‘fézry\
ring of phosphor is deposited on the glass. i
//

cathode piate
(0 1mm thick )

In the centre of the phosphor ring the glass
insulating layer has a hole in it which
exposes the surface of an anode strip
electrode, running vertically. The cells so
formed are filled with a xenon gas mixture,
and the electrical discharge in each cell
takes place between the wall of the cathode
hole and the central anode, passing across
the phosphor ring and exciting it into
fluorescence.

There are 19,200 of these cells, arranged
into horizontal rows of 160 cells and
vertical columns of 120 cells, with a
spacing of Imm between cell centres.
Along a row the colour phosphors are
deposited in a red, green, blue, red, green
blue sequence, and each column has the
same phosphor colour in all its cells. In
each cell the gas discharge takes place
when a voltage is applied across the anode
and cathode electrodes intersecting at
that point, and the brightness of the cell
fluorescence is determined by the current
in the discharge. The area of the cathode
(wall of the hole) is sufficient to allow a
discharge current of more than 2mA.
Peak luminance for the red phosphor is
9,300 cd/m?, for the green phosphor
37,800 cd/m? and for the blue phosphor
4,800 cd/m’.

To display a television picture on this
structure the information in the television
signal must be converted into appropriate
patterns of direct currents to be applied
to the anode-cathode matrix of electrodes.
The method of doing this is shown in the
block schematic Fig. 2. Red, green and
blue colour signals derived from a con- The display panel with a television test picture.

disptay anode

.
insulating layer rear glass cover

Fig. 1. Simplified cross-sectional view of the display panel.
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ventional television receiver are digitized
into six bits by an analogue-to-digital
converter and the digital information is fed
into memaories sequentially. The informa-
tion corresponding to one row of the
display (160 cells} is read out of the
memories and converted into two sets of
three-bit pulse-width-modulated (p.w.m.)
signals. These p.w.m. signals are made up
of different combinations of three pulse
lengths, 5ps, 9us and 20ps. This allows
eight combinations altogether and each
combination represents a particular level
of an eight-level grey scale.

The drive circuits of the display anodes
are composed of two constant current
sources of two magnitudes. The two sets
of p.w.m. signals are connected to these
sources SO that modulation of the lumin-
ance can be obtained by the addition of
two magnitudes of p.w.m. currents. Since
the display panel has only 120 rows, half
of the television picture is displayed
without interlacing. A full television image
is obtained by using signals of alternate
horizontal lines of a field. The luminance
of the display has a linear relationship to
the input levels, i.e. to the total current
pulse width.

In Fig. 1 the “subsidiary anode” wires
produce subsidiary discharges in the
grooves in the rear glass cover. Charged
particles, metastables and photons gen-
erated in a subsidiary discharge diffuse
throught a channel cut in the cathode
electrode (not shown) into the main dis-
charge space of each display cell. The

colour signals
G

>
R . B
conventional L .
tv. receiver R o] multiplexer
.
>
\ 4
sync. signal
Y ’ A-D
converter
——
piriiig 6 bits
acyits \AAAXX]
R
- line
| -memories
6 bits
YYVYVYYVYY
A
» I pulse-width
reset and modulators
seven-phase
He 6 bits
YVYVV VY
7
dispiay anocde
drivers
YIYIYIY 1] 2| 3|---160
viviviv e ~1 \A ‘.
cathode 1 » |
drivers 2 ' =l
\ 7
>
120 > ]

gas-discharge
panel

Fig. 2. Driving system for the display
panel.

purpose of this is to decrease the break-
down voltage and shorten the build-up
time of the display discharges.

The resolution of the display is lmm,
while the area Iluminance (white) is
17 cd/m?. Power consumption is 14 watts
and the efficiency (white) is 0.05 1m/W
(although a luminous efficiency of 0.5
Im/W has been obtained in a test cell
using a green phosphor). The contrast
ratio obtainable (between the highest and
lowest display discharge light levels) is
8:1. The chromaticity co-ordinates of the
colour phosphors are: red, x=0.56,
y=0.31; green, x=0.22, y=0.68; and
blue, x=0.17, y=0.14.

The information presented here has
been supplied by Masakazu Fukushima
of the Central Research Laboratory of
Hitachi in Tokyo.

Books Received

Electrical and Electronic Equipment for
Yachts, by John French, is suitable for people
concerned with the performance, reliability and
future development of marine electrical and
electronic equipment. The book is written
in “layman’s” language with many photographs
and illustrations including maps of all the main
coastal waters throughout the world which
show the positions of direction finding beacons
with the frequency and type of transmission
from each one. There are fifteen chapters in
the book each dealing with a separate topic,
covering virtually every aspect of marine
equipment. Price £5.50. Pp. 238. Adlard €oles,
Granada Publishing, 3 Upper James Street,
Golden Square, London W IR 4BP.

Integrated Circuits and Transistor Gadgets
Construction Handbook, Radio Receiver Con-
struction using ICs and Transistors, both by
B. B. Babani and priced at 60p each. Pp. 96.
Babani Press, The Publishing Division, Babani
Trading and Finance Co Ltd, The Grampians,
Shepherds Bush Road, London W6 7NF.

Electronics—A Handbook for Engineers and
Scientists, by G. H. Olsen, is intended for non-
specialists and those who find formal texts
unsuitable. The opening chapters introduce
passive components and their response to
changing voltage and current. A further chapter
deals with semiconductor devices. The book
then goes on to explain indicating instruments,
power supplies, amplifiers and oscillators.
Final chapters provide an introduction to logic
and digital circuits, and miscellaneous measur-
ing instruments. Price £7. Pp. 482, The Butter-
worth Group, Borough Green, Sevenoaks, Kent
TN15 8PH.

Six pocket data books entitled Transistors—
data table Europe band 1, USA band 3, Japan
band 5, Diodes comparison tables, Thyristor
Triac Diac UJT and PJT data table, and
Transistor comparison table, are split into four
sections, each section being written in a different
language (English, French, Italian and German).
The books are priced from £1.25 to £1.50.
Electro-Replacement Ltd, 30 Rushgrove Ave-
nue, Colindale, London NW9 6QR.
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HF predictions
for August

It should be noted that whilst HPF and
FOT curves are applicable for routes tc
and from the UK. the LUFs shown are
for reception in the U.K. only. This is
because atmospheric noise level at a given
GMT is not the same at all receiver loca-
tions. They are also dependent on trans-
mitter power and aerial ‘gain. The curves
shown are for point-to-point services. They
would be about the same for domestic
reception of high power broadcasts but a
few megahertz higher for the amateur
service.

Generally poor conditions experienced
during the past few months shouldimprove
during autumn.
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Digital meter for the blind
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A three-decade instrument with audible balance indication

by T. C. R. S. Fowler, B.Sc.

University of Bristol

A combined recording level indicator and
d.c. voltmeter built in 1972 for a blind
man was the forerunner of the instrument
to be described here. In the voltmeter
mode the original instrument indicates the
magnitude of the voltage by the frequency
of an audible output note, and a 12-way
switch enables any one of twelve reference
voltages to be switched in for com-
" parison. The reference voltages rise in
constant-ratio (*“3dB”) increments from
50mV to 2.26V, an external attenuator
being used at the input to provide higher
voltage ranges as required.

At a later stage, the requirement arose
for a wider range of reference voltages and
it was decided to select the references by
means of rocker switches in a binary-
coded decimal array. Resistance measure-
ment is now made possible, the complete
instrument becoming a 3-digit volt-
ohmmeter costing around £15.

Instead of giving a continuously-
variable output frequency controlled
directly by the input voltage, the digital
instrument includes a comparator which
causes the audible output frequency to
change abruptly, generally from a steady
high note to a steady low note, as soon
as the reference voltage is made to
exceed the voltage being measured; only
if the two voltages are very nearly equal
does the output frequency “dither” in the
intermediate range. All three types of
output sound are clearly identifiable, even
by the non-musical!

The 12 rocker switches are arranged in
three columns of four, with weightings of
4, 2, 2 and 1 in each column, most signi-
ficant digit column on the left. In addi-
tion, a lever bar like the spacer bar on a
typewriter actuates a microswitch and
enables one further least significant digit
to be added and removed repeatedly and
easily. Thus the full-scale reading is
“10.00” rather than “9.99”, and the
stabilized voltage is set to 10.000V when
calibration is carried out.

To take a measurement, all rocker
switches are initially set to “off” (left-hand
side down); a high note output should
result. The switches are then operated in
order, starting with the most significant
“4”, each being left on if the note does
-not change, but switched off again if the
note changes. Finally a stage is reached

when operating the lever bar causes the
note to change. The state of the rocker
switches, representing the numerical
value of the quantity being measured in
3-digit decimal form, is then read by touch
by the operator.

Circuit description

Fig. 2 is the circuit diagram of the
instrument with the reference voltage
generator network shown in block form;
the circuit of this network is given in
Fig. 3, in which S, to S,; inclusive are the
12 rocker switches, and S, the micro-
switch actuated via the lever bar.

An equivalent circuit for a reference
voltage generator of this type comprises
a direct voltage generator variable in steps
between the terminal voltages -of the
stabilized power supply used and of a
constant output resistance R, equal to that
of all the digital-to-analogue network resis-
tors in parallel. Here the equivalent gene-
rator is variable in 10mV steps from O to
+ 10 volts, and R, = 0.4R, where R is the
resistor associated with the most signifi-
cant “4”, viz. R, in Fig. 3. (It may be of
interest to note that where the extra least-
significant-digit facility is provided, as by
R,; and S here, the relationship R, =
0.1nR holds for any number of decades,
where R is the “most significant” (lowest)
resistor of the network and n is the

numerical value associated with it.) To
keep power consumption reasonably low
yet the values of R, and the highest re-

- sistors R,, and R,; not unduly high, a

value of approximately 5000 ohms was
chosen for R. In practice, a 4.7kQ
(nominal value) high-stability resistor,
measured and found to be of 4720 ohms,
was used in the prototype for R, and as
the basis for all the other resistors in the
reference voltage network, giving R, =
1888Q and R,,, R,; = 1.888 MQ. In the
prototype, a “main” resistor close to the
required value was used in combination
with one or more “auxiliary” resistors, in
parallel, in series, or in series-parallel con-
figurations; for example, for R, and R; a
high-stability resistor of nominal value
10kQ was used as the “main” resistor;
shunting it with two resistors, nominally
470kQ and 10MQ respectively, gave the
required value in both cases. Where, as
in this example, the parallel resistors were
of relatively high value, carbon film types
were considered adequate.

On the 10V and 100/1000V settings,
switch §,, connects the output of the
reference voltage generator directly to the
inverting input of the comparator IC, (a
“741” operational amplifier). On the other
ranges, resistive attenuators are used,
the constant output resistance R, of the
reference generator giving attenuation.

Fig. 1. The complete instrument. The multiplier lead may be substituted for one of the
crocodile clip leads.
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The voltage present between the input
terminals is applied, virtually unattenuated
on the 1V, 5V and 10V ranges, and atten-
uated by a factor of ten on the higher
ranges, between the “OV”> line and the
non-inverting input of the comparator IC,,
switch S,, being used to make the neces-
sary connections. On the former group of
ranges the 10kQ resistor R,; and diodes
D,, D, and D; give overload protection,
and R,; with C, provide smoothing; on the
higher ranges R,; is replaced by the 1:10
attenuator network R,;,R,5, R, , R, and
R,,, the last two resistors providing a
small positive bias voltage which compen-
sates for the effect due to the input current
of IC, and the rather high output resis-
tance (about 200kQ) of the attenuator net-
work.

The input resistance on the 50V and
100V ranges is very approximately that of
R,; and R,, in series; viz. 2.22 MQ. For
the 500V and 1000V ranges the multiplier
lead is used, adding approximately 20
megohms. Thus the instrument has a
resistance of approximately 22,000 ohms
per volt on the 100V and 1000V ranges,
and 44,000 ohms per volt on the 50V and
500V ranges.

The output state of the comparator IC,
is indicated by the audible output of the
instrument, which is generated by Tr,,
Tr, and associated components forming
an astable circuit, the emitter follower T7;,
and the loudspeaker. Generally, of course,
the output voltage of the comparator is
“hard over” at either the upper or the
lower limit, and the values shown for R ,;,
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R,,, R;; and R were chosen to give a
very distinct, though not extreme, fre-
quency change when the comparator
switches. The values of the capacitors C,
and C; in the astable circuit were made
unequal for power economy. The tonal
quality of the output sound is considered
not unpleasant, aithough the provision of a
jack socket for headphone operation as
an alternative to the loudspeaker might
nevertheless be a worthwhile addition.

The connection of R,; to the “B+ line
is used to give a rough audible indication
of the positive battery voltage—if this is
low, both frequencies from the astable
circuit are appreciably lower than with the
nominal 18 volts, though still remaining
clearly distinguishable from each other. If
the “B—" voltage is very low, the astable
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circuit will not operate. A further case of
non-operation of the astable circuit should
be mentioned here; it will not start if the
B — voltage is switched on after the B+
voltage; this trouble can be obviated by
the use, as in the prototype, of a two-
position rotary wafer switch for S,, the
wafer contact being filed if necessary to
ensure that the B— supply is always
switched on first. No such filing proved to
..be necessary in the prototype, and non-
starting has not been a problem.

The comparator offset adjustment
potentiometer R ;, is set so that on all the
voltage ranges, with all the rocker switches
set at “off”, and the input leads short-
circuited, the high output note results, but
pressing the bar to add one least signifi-
cant digit produces the low output note.
(Once set, Rj should seldom need to be
readjusted, so this trimmer is mounted
on a circuit board rather than on the
control panel.) The relevant reading is
thus that obtained from the rocker
switches when these have been set so that
pressing the bar causes the output fre-
quency to change; the extra least signifi-
cant digit added by pressing the bar should
not be included in the reading.

The necessary 10-volt stabilized supply
is generated by means of a second 741
operational amplifier JC,. Reference
diode D, is nominally a 7.5V type, but in
the interest of power economy it is run in
this circuit at under 2mA and gives a
reference of about 6.9V. The accuracy and
stability of the *“10-volt” line are never-
theless reasonably satisfactory, variations
being typically less than + 5 mV after an
initial settling period. If a suitable digital
voltmeter is available, the monitoring
terminal 7; and fine adjustment facility
provided by R,, on the control panel make
it easy for a sighted person to check and
if necessary readjust the line to 10.000V.

The reference diode voltage also controls,
via temperature compensator Dy, the base
voltage of TR, which provides at its
collector the selection of “constant” currents
required for the various resistance ranges.
These currents are ImA, 100pA and 50pA,
respectively, for the 1k, 10kQ, and 100k}
ranges, and SpA for both the IMQ and
the “HR” range. Thus the full-scale voltage
is 1V on the first two of these ranges (switch
S, at positions 6 and 5 respectively, S; at
“R”), and 5V on the other three (S, at
position 4, §; at “R”, “IM” and “HR”
respectively).

Since the current from Tr, on each range
is not completely independent of collector
voltage, it is best to trim resistors R 5 to R 5
inclusive to give the correct current when
the maximum resistance for the particular
range is being measured, viz. IMQ, 100kQ,
10kQ and 1kQ respectively, using a digital
current meter between the resistor and the
negative (“0-volt”) input terminal. Once
the correct current has been set up, the
current meter should be removed from the
circuit (or short-circuited) to eliminate the
voltage drop introduced by it; accurate
measurements of resistance should then be
possible. The high-stability resistor R, is
switched in on the “HR” range; when R s
has been trimmed to give the requisite SpA

on the IMQ range, switching to the “HR”
range should give a full-scale reading with
no external resistor connected,i.e. withinput
terminals open-circuited. In the prototype
it was preferred to set the current margin-
ally on the low side, giving an open-circuit
reading on the “HR” range of 0.995, so
that the open-circuit reading would remain
measurable even if there were a slight
upward drift subsequently; using this
method the quantity x, the reading obtained
as a fraction of full-scale, referred to later,
is strictly the reading divided by 0.995, but
a good approximation for x when close to
unity is obtained by subtracting the reading
from 0995, and subtracting the result from
unity, e.g. a reading of 0.975, giving a
difference of 0.02, would give x=0.98.
(If the open-circuit reading changes after
a time, say to 0.997, this new value should
of course be substituted for 0.995 in cal-
culating x.) It might be worthwhile to add
a front-panel trimmer for R ,;, to enable the
open-circuit reading to be set to full-scale
each time the “HR” range was used,
enabling x to be read directly.

Diodes.D, and D; and the 60mA fuse
are included to protect Tr, in the event of
voltages being applied when the instrument
is set to measure resistance; a high positive
voltage will be “isolated” by the resulting
high-resistance state of D,, while if a nega-
tive voltage is applied D; clamps the
collector of Tr, to the “0-volt” line, the fuse
blowing if the current through the diodes
is excessive. The current-generating circuit
is disconnected from the input terminals in
all cases except those in which the two
selector switches, S, and S;, are correctly
set for a resistance measurement.

Choice of code

The 4,2,2,1 code was selected for use in
this instrument in preference to the binary
8,4,2,1 code to make it impossible to set up
a number greater than 9 in any decade, as
this might be confusing. The digits 2 to 7
inclusive in each decade can tHus each be

“ set up in two different ways, which fact can

be used for occasional “cross-checks”, and
for short cuts in getting a reading, z.g. if the
first “2” has been found too large, the “1”
in the same decade should next be tried,
“by-passing” the second “2” switch, to
save time in getting the reading.

It would appear that a4,3,1,1 code and a
3.3,2,1 code would offer similar advantages,
and there may be little to choose between
these three codes from either mathematical
or “hardware” considerations, but perhaps
some “human factor” reason why one of
the three codes is to be preferred. If it has
not already been done, it would seem desir-
able toresolve this choice as soon as possible,
so that an optimum standard code for this
type of instrument can be made widely
known.

Mains power supplies

Mains-derived d.c. supplies of similar
voltage, viz. nominally + 18V and —3V,
may be used in place of the batteries; as
mentioned above, there is considerable
latitude on these values, + 12V and —2V
being adequate. The “B+4”, “B—" and
“—7 input terminal may conveniently be
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used for the connections, and as long as the
on/off switch S, is left at “off” the batteries
need not be removed; but if the positive
supply voltage tobeused exceedsthebattery
voltage the positive battery lead should be
unclipped to prevent unwanted conduction
through diode D,; diode D, will of course
continue to give overload protection as
long as the positive rail remains connected
to a low-impedance voltage source.

Construction

Fig. 1 is a photograph of the instrument,
for which a die-cast box approximately
10.75 X 6.75 X 2.25 in. has been used.

All the signal terminals, switches and
controls are mounted on the lid of the box,
with labelling as shown for the benefit of
sighted users or helpers. On the underside
of the lid are the two electronic circuit boards
—one carrying the d—a resistor network,
the other allthe active devices and associated
components—most of the interconnecting
wiring, and the fuseholder. The two boards
have flexible lead connections and may be
pivoted away from the underside of the lid
for servicing, if necessary.

Only the battery housing and the loud-
speaker are fitted to the lower part of the
box. These are connected by flexible leads
to the relevant points on the underside of
the lid, so that the instrument can be
operated with the lid removed and inverted
for servicing, as shown in Fig. 4. A pivoted
flap locked by a single knurled nut gives
access to both battery housing tubes, one of
which houses two PP4’s for the positive
supply, the other two SP2’s for the negative
supply. The loudspeaker is mounted facing
downwards, a number of holes drilled in
the base of the box, and the rubber feet
which support the unit, providing an
adequate air path for the sound; the speaker
thus occupies no top panel space, and
should also remain relatively dust-free.

For all external connections 4mm socket
terminals are used. The two terminals on the
left in Fig. | are the signal input terminals.
For these two plain crocodile clip leads are
provided, together with a third lead (not
shown in Fig. 1) with an insulated probe
clip and a multiplier box a few inches from
the 4mm plug end, containing a series
resistor chain which gives the multiplier
lead a resistance of approximately 20
megohms. This multiplier lead is used, in
either the positive (upper terminal) line or
negative (lower terminal) line, as appro-
priate, in the measurement of positive and
negative voltages in excess of 100 volts: it
converts the 50-volt and 100-volt ranges to
500-volt and 1000-volt ranges. (Neither
input terminal is connected to the case.
Either can be so connected, as required.)

A little to the right of the input terminals
are a monitoring terminal and screwdriver
adjustment potentiometer for the 10-volt
stabilized supply, while a fourth terminal,
in the upper right-hand corner, enables the
reference voltage present at the comparator
to be monitored or connected to other
equipment.

The two remaining terminals, also on the
right-hand side of the panel, monitor the
positive and negative battery voltages
respectively. The instrument can be used to

~
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measure its own battery voltages, the
positive one directly; the negative voltage
can be measured by connecting to it the
negative terminal of @ 4.5-volt battery,
measuring the nel positive voltage and sub-
tracting it from the exlernal battery voltage.

Operation

The rocker switch array and l.s.d. micro-
switch bar are clearly shown in Fig. 1. To
the left of them are the on/off switch and
volume control, and above them (i.e. further
from the operator) are the two range selec-
tion switches. Theright-hand range selection
switch is set to the most anti-clockwise
position (“V”) for all voltage readings, and
to the next position (“R”) for all resistance
ranges except “1M” (1 megohm), for which
the third position of the switch is used, and
“HR” (high resistance),for which the fourth,
most clockwise, switch position is used.

With the right-hand switch set at “V”,
the left-hand range selection switch gives
voltage ranges of 100V, 50V, 10V, 5V, 1V,
and 1V (again), starting at the anti-clock-
wise limit. The first two of these ranges are
converted to 1000V and 500V respectively
by using the multiplier lead in place of one
of the two direct input leads, as described
above. On the 500V, 50V and 5V ranges the
numerical value obtained from the rocker
switches must be divided by two (or the
switch weightings thought of as 2,1,1,1
instead of 4,2,2,1), so that the other ranges,
on which the numerical value obtained is
directly relevant, seem likely to be preferred
except where maximum resolution is
required.

With the right-hand range selection
switch set at “R”, resistance ranges of
1000 ohms, 10,000 ohms and 100,0000hms
are obtained from the left-hand switch set
at positions 6 (most clockwise), 5 and 4
respectively. For the 1 megohm and high
resistance ranges the left-hand switch is set
at position 4 and the right-hand switch at
“1M” or “HR™ as required.

Measurement of resistance is straight-
forward on all but the “HR” range, i.e. the
rocker switches having been set and read,
and the position of the decimal point
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x 050 0.667 0.75 0.80 0.833 0875 050 095 098 0.99

R (megohms) 1 2 3 4

"5 7 9 19 49 99

determined according to the range in use
(as in voltage measurements), the numerical
value obtained is a reading in ohms of the
resistance connected between the input
terminals. On the “HR” range the same
constant current supply is used as on the
‘1 megohm range but, as R ,, is included in
the circuit, the reading obtained represents
the resistance of this and the external resistor
in'parallel, from which the value of thelatter
can be calculated (R =x/(1—x) megohms,
where R is the external resistor being
measured and x the reading obtained as a
fraction of full-scale). This method is used
to avoid the necessity for an even lower
constant current supply on the “HR” range
than the 5 microamps required on the 1
megohm range, as ideally the current used
should be large compared with possible
variations in comparator input current for
the latter to cause negligible inaccuracy.

1
Using the expression | __ ,— 1 megohms for

R-may be found to simplify the mental
arithmetic; the “— 1” may be ignored with
little error at very high resistance values.
Where only a rough measurement of a
high resistance is required, it may be found
expedient to do a rough interpolation
between a few memorized spot values on
the “HR” range as shown in the table.

For the blind user wishingto avoid mental
arithmetic completely, a comprehensive
conversion table in braille for the “HR”
range could be prepared, and might be
worthwhile if many high resistance measure-
ments to maximum accuracy were required.
The “HR” range is the one rather compli-
cated range to use on this instrument, but
the facility it gives was considered worthy
of inclusion.

In setting up the rocker switches accord-
ing to the frequéncy (high or low) of the
audible output, the operator performs
manually a sequence of a type which is
carried out electronically in certain a—d

Fig. 4. The unit can be operated when opened for servicing.

converters; this may sound laborious, but
in practice proves quite quick and accept-
able. A blind user has reported, after only
a few days’ use, that setting the switches
takes very little time indeed, and has pointed
out that when using his moving-coil muiti-
meter he must allow a little time for the
needle to settle before clamping it; and he
considers the few seconds involved in setting
the switches a small price to pay for the
accuracy of the voltage and resistance
measurements, which was just not available
to him previously.

The readout from the rocker switches
is of course of a clear and positive nature,
requiring no braille labelling, and is hence
readily usable also by blind people not
familiar with braille, as well as by sighted
people.

About people

J. Stuart Sansom, O.B.E., F.I.LE.R.E., has been
appointed director of studios and engineering
at Thames Television. Mr Sansom began his
career in television in 1953 with a firm work-
ing on the development of high-quality tele-
recording systems, joining Television Wales
and West in 1957 to become head of main-
tenance. He later went to ABC Television as
head of development, in which capacity he
was involved in the investigations into colour
television systems prior to the final choice of
PAL. He became chief engineer of Thames in
1966, and was appointed technical controller
in 1970. Mr Sansom has served on many com-
mittees, including the EBU Technical Com-
mittee.

J. Stuart Sansom
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apsce lews

Five years ago came the now legendary
message of July 20, 1969, 4.17.40 p.m.
Eastern Daylight Time, “Houston, Tran-
quility Base here. The Eagle has landed”.
Less than seven hours later, Neil Arm-
strong cautiously placed his foot on the
moon and was joined after a few minutes
by Edwin Aldrin. More than two hours
were spent on the lunar surface, taking
photographs, collecting rock and soil
samples and deploying scientific instru-
ments. Forty-six pounds of the moon
were collected for return to Earth.

Six Mercury flights between 1961 and
1963 proved man could survive in space;
ten Earth-orbiting Gemini flights in 1965
and 1966 proved man could work in
space, that he could control spacecraft
to rendezvous and dock with another, that
he could stay in space for up to two
weeks and that he could work outside
the spacecraft and do meaningful work on
these “space walks”. Also conducted were
three unmanned flights, testing the Saturn
1B rocket and Apollo command and
service modules. The price for this
development has been high: $392 million
for Mercury, $1.28 billion for Gemini and
$21.349 billion for Apollo up to the
first manned lunar landing. Three astro-
nauts—Grissom, White and Chaffee—
died in the Apollo 204 fire while testing
their spacecraft on the launch pad less
than a month before their scheduled Earth-
orbit flight. Their deaths, the highest cost
so far, delayed the programme but resulted
in improvements in the spacecraft which
made it a safer and more reliable vehicle.

Two lunar landings, and the four that
followed in the early 1970s, gave scientists
around the world a variety of sample
material, photographs and electronic data
that will keep them busy for years. Five of
the six scientific stationsleft on the surface of
the moon were still transmitting data when
the Apollo follow-on manned flight pro-
gramme, Skylab, was launched.

The 12 Americans who left their foot-
prints in the lunar dust totalled 166 man-
hours of surface exploration. They
traversed almost 60 miles and brought
about 850 pounds of rock and soil
samples back to Earth. They left 60 major
scientific experiments on the moon and
conducted 34 more in lunar orbit.

Apollo, in early planning, was scheduled
for ten landing attempts, but one and then
two more were cancelled because of cuts
in NASA funding. Apollo’s final cost—

$25 billion. Some of the preliminary.

findings from Apollo were as follows:
® a definite and reliable lunar history
time scale;
® general agreement that the dark “sea”
regions are extensive lava flows and that
most of the craters are projectile impacts;
@ a variable magnetic field much stronger
than expected and an interior also hotter
than expected;
® distinct  differentiation between the
chemical composition of the moon and
that of the Earth, a significant constraint
on the theory that the moon was originally
a part of the Earth. Data did not rule out,
however, any of the three major theories
on the moon’s origin—separation, cap-
ture from circumsolar orbit, or formation
from a dust cloud surrounding the Earth.
Withdrawal of funds from the Apollo
programme has switched the emphasis of
space exploration to deep space probes
and the Earth-orbiting Skylab project, so
developments are still coming thick and
fast.

Apollo-Soyuz test project

The first co-operative space venture
between Russia and the United States will
include in-orbit docking of a US Apollo
Command Module with a Soviet Soyuz
spacecraft in the summer of 1975. This
will be accomplished using a docking
module designed to accommodate the two
spacecraft and provide a passageway from
one to the other. After the docking phase
of the mission, the two spacecraft and the
docking module will separate. Equipment
consisting of a transmitter mounted in the
docking module and a receiver mounfed
in the Apollo Service Module utilizes two-
frequency v.h.f. Doppler tracking, de-

Astronauts selected for a Skylab mission
are assisted by scuba divers during a
neutral buoyancy test to simulate
extravehicular activities.
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veloped by Raytheon. The link will
measure extremely small variations in
separation velocities between the two
modules as they gradually drift apart out
to 500 kilometres. This technique, known
as low-low satellite tracking, will enable
small anomalies in the Earth’s gravita-
tional field to be identified.

As part of a long-term National Aero-
nautics and Space Administration-
sponsored programme aimed at earth-
quake hazard assessment, these measure-
ments will supplement other studies of
the tectonic plate structure of the Earth.
Movement of these plates is associated
with continental drift and fault systems
such as the well-known San Andreas
Fault in California.

Although previous space communica-
tions have been relayed between ground
stations using communications satel-
lites, the Apollo-Soyuz project will make
the first use of a satellite to relay
television and other communications from
spacecraft to Earth stations. The Applica-
tions Technology Satellite (ATS-F) will
provide the link and will permit com-
munications during approximately 50%
of the mission and will greatly increase
the amount of real-time data available to
investigators on the ground as well as
television coverage of the flight.

The 1,270kg ATS-F, measuring 15.7m
from tip to tip of its solar panels and
8.4m in height, will carry a nine-metre
parabolic steerable antenna through which
Apollo-Soyuz transmissions will be re-
layed. Orbiting at 35,900km, ATS-F will
point its antenna toward the edge of the
Earth as seen from that altitude, waiting
for the spacecraft to appear over the
western horizon and generate a signal for
the manned spacecraft to lock-on to.
Apollo, using a wide-band antenna, will
transmit telemetry, voice communications
and live TV to the satellite. Signals will
then be relayed to a ground station near
Madrid, Spain, and the ground station will
then relay them via other satellites to the
Johnson Space Center, Houston, Texas.

Exploring the outer planets

The traditional approach in exploring a
new planet has been to begin with a fly-by
mission, then an orbiter mission, and then
send a spacecraft to fly into its atmo-
sphere. However, with the experience
gained by trips like Pioneer 10’s safe.
passage through Jupiter’s enormous
radiation belts, as well as advances in
atmosphere probe technology, scientists
are now thinking about plunging directly
into the atmospheres of planets like
Jupiter, Saturn and Uranus. Relatively
small and cheap atmosphere probe space-
craft would make it possible to take the
somewhat increased risks.

The cold outer planets are believed to
be made of the primordial material from
which the solar system was formed.
Mainly because of the low temperatures
that prevail in that part of the solar
system, objects can still be found where
the evolution has been so slow that con-
ditions today are not so very different
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from what they were at the time of their
formation. By combining studies of several
planets, scientists can compare and learn
more about the formation of the individual
planets, the formation of the solar system
and the evolution of Earth.

Two spacecraft are destined for Venus
in 1978. A detailed investigation of
Venus’s atmosphere and clouds will be
conducted which could provide informa-
tion leading to a better understanding of
our own atmosphere. Experiments will
deal with the composition and structure
of the Venus atmosphere down to the
surface, the nature and composition of
the clouds, the circulation pattern of the
atmosphere and the radiation field in the
lower atmosphere. The upper atmosphere
and the magnetic and radiation environ-
ment of the planet will also be studied.

NASA will use two Pioneer-class space-
craft for the mission. One of these will
launch four scientific probes toward the
surface of Venus and then enter the
atmosphere itself, transmitting additional
data to Earth until it burns up. The sister
ship will have been placed in orbit
around the cloud-shrouded planet about a
week earlier to study the planetary con-
ditions before entry of the probes.

The probe portion of the mission will
be a bus, a large probe and three small
probes. The spacecraft will be spin-
stabilized, use solar power, and will weigh,
including probes, about 832kg at launch.
The trip from Earth to Venus will take
125 days and will include two or three
mid-course manoeuvres. Like its sister
craft, the Venus orbiter will be spin-
stabilized, use solar cells for power and
weigh about 517kg at launch. The trip
from Earth will take about 190 days.
The spacecraft for the atmosphere probe
is scheduled to be launched in May, 1978,
about three months prior to the launch of
the orbiter. Both will arrive in the vicinity
of Venus within a few weeks of each other
in December, 1978.

By comparing the atmospheres of
Venus, Mars and Earth, it is hoped to be
able to construct a better model of the
Earth’s atmosphere for use in predicting
long-term changes in climate as well as
short-term effects caused by environmental
pollution.

Understanding weather patterns

Study of terrestrial weather patterns does
not depend purely on probes to the outer
planets. The first Synchronous Meteoro
logical Satellite, SMS-A, was launched
from the Kennedy Space Center during
May. From its initial position 34,781km
over the equator, just off the coast of
Brazil, the satellite will transmit elec-
tronic data to produce day and night pic-
tures of the Western Hemisphere every
30 minutes; receive and transmit environ-
mental information from up to 10,000
manned and unmanned data-collection
platforms; transmit and relay weather data
and pictures to hundreds of small receiving
stations; and monitor solar flare activity
for future manned spacecraft and super-
sonic aircraft flights.

The basic payload of the spacecraft
consists of a telescope/radiometer, called
the Visible Infrared Spin-Scan Radiometer
(VISSR), providing both infrared and high-
resolution visible photography, a com-
munications system for data collection and
distribution and a space environment
monitoring subsystem. Nine channels of
VISSR data are transmitted from SMS
over a 25MHz bandwidth r.f. link to a
command and data acquisition station
during the 18 to 20 degrees of satellite
rotation that the radiometer views the
Earth, or during 30ms of the total 600ms
satellite spin period.

The received data is fed to a synchro-
nizer/data buffer, which stores the data
during the 30ms Earth-viewing time for
stretching or reducing the bandwidth for
simplification of handling. The Earth-
viewing and 480ms stretched data-
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transmission times are synchronized to
ensure completion of both transmissions
within the nominal spin period. Tele-
metry and command transfer is on v.h.f.
during orbit transfer and S-band on
station. The VISSR operates 1.7GHz
downlink and 2.0GHz uplink.

The tropics receive half of the sunshine
that strikes Earth and. fuels the atmo-
sphere’s circulation. Much of this solar
heat is first stored in the tropical oceans
and then transferred from sea to air,
carried upward and transported from the
tropics by high-velocity winds. These
inadequately understood processes affect
weather conditions all over the Earth.

Infrared heat detection photographs
measure atmospheric temperatures and
show colder areas as lighter shades and
warm areas as darker portions of the pic-
ture. The signal is transmitted from the
spacecraft and is transformed to a visual
photograph by a laser which is modulated
by the video signal. The film is a dry silver
type, developed by heat instead of the usual
liquid, and the pictures have a resolution
of about half a nautical mile, compared
with about two to four miles for the Auto-
matic Picture Transmission units now in
use throughout the world.

Communications and data-handling
subsystems for atmosphere exploration
consist of four distinct areas: tele-
metry, tracking, command and control
and the antennas. Telemetering of the
instrument and spacecraft data can be
accomplished using encoders employing
redundancy techniques for reliability,
spacecraft clocks, tape recorders and
S-band and v.h.f. transmijtter.

Redundant v.h.f. transmitters tele-
meter data in real time and operate in
the 137MHz band, employ p.c.m./p.m.
and radiate a minimum power of 1W.

The p.c.m. telemetry for the Atmo-
sphere Explorer Satellite (AE-C) was as
follows: telemetry—n.c.m. 16,384 b.p.s.
real time and tape record, p.c.m. 131,072
b.p.s. playback; transmitter — v.h.f.
137.23MHz, S-band 2289.50MHz, p.c.m./
p.m.; encoder—main frame channels at 16
eight-bit samples per second, subcom-
munication channels at one eight-bit
sample per four seconds and one eight-bit
sample per eight seconds.

Spin-off

It is cheaper to search for some kinds of
weeds from 65,000 feet in the air than
from the ground. A case in point is the
“Dudaim melon”, considered one of the
worst weeds in California. It is an annual
inedible variety of cantaloup introduced
from India in 1953. In asparagus, Dudaim
melon plants quickly grow to the tops of
the 20-metre-high ferns to spread out to
100m diameter. The weed effectively
smothers the asparagus to decrease yield
by 60%, with a reported loss of up to
$3 million annually. In one 80-acre field,
interpretation of infrared photographs
from a NASA Earth Resources Aircraft
flight revealed a probable Dudaim melon
infestation that had not been detected after
100 man hours of ground survey.
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Ceefax news

The BBC is seeking Government approval
to carry “real” news in its experimental
Ceefax transmissions. Using the unified
“system 3” Ceefax format, distilled from
the original BBC and IBA proposals (see
May News, page 115), the number of
pages will be increased to reach 100 in
the autumn. Up-to-date information such
as news headlines, sports results, weather
forecasts, travel news, TV and radio pro-
grammes, stock market reports, best sell-
ing records, shopping news, recipes, and a
host of others including information for
specialized audiences (by transmitting
at arranged times) will be possible if the
“pilot” transmissions are given the go-
ahead. This phase of Ceefax transmissions
will enable demand to be assessed for
different kinds of information. Anyone
who can obtain a Ceefax decoder will be
able to receive the information, to be
transmitted initially on all BBC! trans-
mitters.

Decoders using conventional t.t. cir-
cuits and taking advantage of all the
facilities available will be expensive. But
it is expected that ls.i. chips will be
available in the near future that will bring
cost down by an order of magnitude.
Simplifications in the decoder are possible,
for example by displaying only upper or
lower case characters, or by displaying
just one line at a time. The pilot run
should also provide manufacturers with
information about what options or com-
promises are appropriate and possibly a
whole range of decoders will become
available as well as being built in to
receivers.

Pick-up in permanent magnets

New applications for permanent magnets
are being developed in the applications
laboratory at Mullard’s Crossens mag-
netic materials plant in Southport. Electro-
magnets  requiring  high  continuous
alternating fields have until recently pro-
vided the only means of switching a
magnetic field, by taking advantage of the
non-permanent magnetic properties of
certain materials. It is possible however
to use magnetic “keepers” through which

the fields of a permanent magnet can be
switched by comparatively low currents
lasting only a few milliseconds. The field
can be concentrated through the keeper or
directed through the lower surface of the
magnet so that ferrous objects can be
picked up or dropped at will using very
low, short duration current pulses.

Of the types of magnetic components
manufactured at Crossens, all are pro-
cessed from basic raw materials with the
exception of nickel-zinc high frequency
soft ferrites where the powder is pre-
processed before arrival at the plant.
All ferrites are based on iron oxide with
additives. The three basic magnetic
materials manufactured are: Ferroxcube,
a versatile soft ferrite ceramic material;
Magnadur, a hard ferrite ceramic material
for permanent magnets and Ticonal, the
classic metal permanent magnet.

IBA container station opens

The first of a new type of u.h.f. television
relay station has recently been opened
by the Independent Broadcasting Authority
at Morpeth, Northumberland.

This low-power relay station on Chan-
nel 25 should improve reception on Tyne
Tees Television programmes for about
9,000 people in those parts around Mor-
peth where reception of the high-power
transmitters at Pontop Pike has been
unsatisfactory.

All the transmitting equipment at Mor-
peth, for both ITV and BBC channels,
is installed within a “steel container”.
This method enables much of the tech-
nical equipment to be assembled before
transportation of the complete container
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on a special purpose-built vehicle to the
site. All equipment used in these new
stations  relies entirely on  semi-
conductors.

Viewers should use Group A aerials
with the aerial rods vertical and carefully
positioned to receive good signals from the
direction of the transmitter which is about
13 miles north-east of Morpeth.

Viewers who can receive the recently
started BBC transmission from the Mor-
peth relay should find their aerials equally
suitable for the reception of Tyne Tees
programmes.

Flight simulation developments

Four XY recorders form part of a sophis-
ticated flight simulation system for the
training of Lockheed Tristar and BAC1-11
pilots and flight engineers operated by
Court Line Aviation. As the trainees sit
in a detaled simulation of the aircraft
cockpit, every movement of their aircraft
is plotted through take-off, flight and
landing.

To plot each stage of the simulated
flight, the recorders can be operated in a
number of modes as selected by a central
computer. At the start of a flight, the
console operator selects a large scale mode
and the recorder plots the location of
major ground features, radio beacons
etc. When this is completed, the operator
selects the “track” mode and the recorder
is ready to plot the computerized data on
aircraft movement, up to take-off. Mean-
while, a second recorder has been set to
the smaller scale and plots ground fea-
tures of the flight itself. Every moment
of the flight is plotted on this recorder

Engineer seen operating the remote unit of a Tellurometer microwave measuring system
during winch-out of “‘Graythorp One’’, the world’s largest oil rig, on the first stage
of its 250-mile journey to BP’s Forties Field.
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until the trainee pilot reaches his landing
approach. Then the first recorder comes in

again to record landing at the larger scale |

and the second recorder changes over to
plot his glide-slope down to the runway also
at the larger scale. In the de-briefing room,
four charts are available for discussion,
showing all aircraft movements including
its actual position in a simulated crisis
situation compared to the theoretically
correct position. The system was manu-
factured by Redifon and uses Bryans
Southern recorders.

Design Council competition

An annual competition to encourage the

art, science and practice of engineering
design in mechanical, electrical and elec-
tronic engineering in universities, colleges
and polytechnics has been announced by
the Design Council. Called the “Molins”
prize, the scheme has been sponsored by
Molins Ltd, precision engineers, and will
be administered by the Design Council
in association with the Institution of
Mechanical Engineers and the Institution
of Electrical Engineers. Prizes will be
given annually and the competition will
be open to students (excluding post-
graduates) following diploma or degree
courses in  engineering, engineering
science or related disciplines at a
university college or polytechnic in Great
Britain. Each college will be allowed only
one submission per year and three principal
‘prizes of £500, £250 and £100 will be
given. Full details and submission forms
for the competition can be obtained from
Anthony H. L. Key, The Design Council,
28 Haymarket, London SW1.

Audio exhibitions merger?

It has been decided at an open meeting
held by British Audio Promotions Ltd, to
set up a committee to organize a united
representative audio show next spring.
This year’s spring show near London Air-
port was split into rival factions, Sonex
and a new group known as Hi-Fidelity
>74. It was agreed at the meeting that
dissension did not serve the needs of the
manufacturers, importers or, least of all,
those of the consumer.

Bus monitoring system

It takes more than a time-table to run 900
buses and transport 560,000 passengers
daily. Dublin, like any other large city, has
a traffic problem and, although the existing
radio control system has improved traffic
communications in vehicles that have it
fitted, a greater degree of vehicle control is
required to improve traffic-flow and main-
tain running costs at a reasonable level.
The radio control system could not be
extended because of the limited radio
frequencies available so, because of the
large number of vehicles involved, an auto-
matic vehicle monitoring system has been

Riggers at work positioning the antenna
elements in the first ring of a v.h.f. array
which EMI is building for the third-of-
a-mile high communications tower in
Toronto, Canada. When completed, the
antenna complex will radiate most of
Toronto’s f.m. and TV broadcasts.

developed by a consortium comprising
Storno Ltd, Digital Systems Ltd, Leasco
Ltd and Digital Equipment Co.

The main problem is providing high
speed “polling” of individual buses. This
has been overcome by a data transmission
system capable of handling high-speed
information. A base computer automati-
cally interrogates each bus in service
every two minutes via a radio link. A data
store in the bus automatically responds
with the wvehicle’s location and other
relevant information. This is then stored
in a second computer and, on request
from a human traffic controller, the infor-
mation is transmitted over telephone lines
to a visual display unit at each garage.
The visual display unit shows a map of the
route requested, together with the
scheduled and actual position of each bus
on that route. The controller thus obtains
instant warning of buses running too close,
those running behind schedule, traffic jams,
breakdowns and so on, and remedial action
can be taken through the two-way radio
telephone link direct with individual
buses.

The automatic vehicle monitoring system
is now being installed and a pilot scheme
will be in operation by April 1975. By
1976 it is expected that the entire Dublin
bus fleet will be equipped.

IBC 1974 breaks new ground

The organizers of the International Broad-
casting Convention feel that the event this
year is even more international than ever
before. Describing it as an industry event
organized by the broadcasting industry,
they announce that 40% of the papers
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given will be by overseas authors. This
year’s Convention has a higher-than-usual
proportion of papers on sound broadcast-
ing (25%), with E. M. Tingley’s paper
on the work of the EIA National
Quadraphonic Radio Committee (USA)
in assessing multichannel broadcast systems
promising to be oneofthe most interesting.

Session topics include studio operations
(includes dummy-head stereo), signal
origination (includes Ceefax/Oracle), satel-
lite broadcasting, recording and storage,
service planning, transmitter monitoring
and testing, transmitter and transposer
design, and maintenance philosophy. As
well as these “formal” sessions, there are
less formal specialist ones on Ceefax/
Oracle, service planning and quadraphony.
The Convention will be held at Grosvenor
House, Park Lane, September 23 to 27.
The display area has 57 exhibitors. IBC
Secretariat is at the IEE, Savoy Place,
London WC2R OBL.

Doram dedicated to amateurs

The Electrocomponents Group, of which.
RS Components is a member, has estab-
lished a new subsidiary company named
Doram Electronics Ltd, dedicated to the
needs of amateur radio, electronics and
hi-fi enthusiasts. The Doram range will
be described in a 64-page catalogue which,
priced at 25p including postage, is avail-
able from PO Box TR 8, Wellington Road
Industrial Estate, Leeds LS12 2UF. The
catalogue will incorporate full particulars
of each product including, where applic-
able, circuit diagrams, operating parameters,
photographs and dimensional diagrams, in
addition to the price of each individual
item.

Briefly

New ITU member. By its accession to the
International Telecommunication Conven-
tion (Montreux, 1965), registered on
May 27, 1974, by the General Secretariat
of the International Telecommunication
Union, the Republic of the Gambia became
the 147th member country of the ITU.

Voltage drop. A Hewlett-Packard vector
voltmeter fell (accidentally) 180 feet from
a BBC aerial mast. When it was plugged in
and switched on, it was found to be
working perfectly.

Crystal ball. Readers may have noticed
the APRS (Association of Professional
Recording Studios) exhibition reported in
the July issue was labelled 1975. We are
not really clairvoyant as this took place in
June.

Yo yo-ing egg prices. R. Whittaker, secre-
tary of Thames Valley Eggs, was outright
winner of the accountants’ Dial a Com-
puter competition for his plan to help
stabilize egg prices by using a computer
terminal to accurately forecast egg pro-
duction.
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What is e.m.f.?

Can it be distinguished from p.d.?

by M. G. Scroggie

A curious thing about the subject of elec-
tricity (and magnetism), on which most of
what appears in this journal depends, is
that the more elementary and fundamental
the aspects of it the less likely are you
(and I mean you) to be able to give a clear
account of them. This is hardly surprising,
because so many teachers and textbooks
are hazy and contradictory in this area.
In part this is because education is, as
someone has pointed out, a process of
diminishing deception. One does not

simply begin at the beginning, go on to the -

end, and then stop. The way two-year-
olds are taught English at home lacks
some of the finer points that will be in-
cluded when they go over the ground
again and again at school and university.
Some of the grammatical usages that were
accepted from us in infancy would have
been blue-pencilled if they had appeared
on our exam papers. What distinguishes
the subject of electricity is that by the time
students get on to practical applications
they are so often too involved in them to
go back to the beginning and learn the
basics properly. ;

This line of thought was stimulated by
the discovery that someone whose name is
a respected household word in Wireless
World and beyond, and who has made
world-famous contributions to circuit de-
sign, was baffled by my description of
what happened in a circuit consisting of a
coil in a steadily changing magnetic field
connected to a resistor (Fig. 1). He saw it
in Phasor Diagrams, Appendix 1, where I
had tried to justify my assertion that no
generally accepted distinguishing line be-
tween electromotive force (e.m.f.) and
potential difference (p.d.) existed. (Inci-
dentally, in the eight years since the book
appeared no one has ventured to refute this
claim.)

To enable you to amuse yourselves with
the game of “Beat the Expert” I quote in full
the passage that puzzled him:

“Looking at Fig. 1 let us suppose that a mag-
netic field linked with the turns of the coil L
is steadily growing at such a rate that the
electric field strength it creates in the wire,
multiplied by the length of the wire,
is equal to 10 volts, positive at the A end.
Electrons in the wire are consequently
attracted towards that end, causing a surplus
there and a deficiency at B. In other words B
becomes positively charged with respect to
A. The surplus electrons find their way
through R to B, constituting a positive current

from B to A. This increases until the g.d.
across R falls short of the 10 volts of field
generated by L by only enough to leave a
surplus capable of driving the current from
A to B through the resistance of L. For sim-
plicity we shail assume this is zero. There is
then no resultant electric field in L. The field
due to B being positively charged with respect
to A is equal and opposite to that due to the
varying magnetic field linking L.”

What confused my friend, of course, was

my saying that what was generated in L. was

+ at the A end whereas a voltmeter would

show that L was + at the B end. The “elec-

tricity made easy” books, and even some
quite serious textbooks, make no attempt
to describe in electrical terms what happens
in a generator of electricity but instead liken
it to a pump which can make water flow up-
wards, against its natural downward tend-
ency due to gravity. Or, evading explana-

tions altogether, they simply state as afact -

to be accepted that certain things such as
dynamos and batteries have this almost
magical capability called, for want of a
better word, electromotive force, which
makes an electric current flow from — to +
(inside the dynamo or battery) instead of
from + to — as happens everywhere else.

The less superficial books then go on to
deal with energy and power in this context.
If current is found to flow into the negative
terminal of a device and out at the positive
(I am accepting the conventional direction
of current flow as that of positive charges
and opposite to that of electrons) then the
device is (or contains) a generator of electri-
cal energy. The current through a motor or
resistor, on the contrary, goes in at the posi-
tive end, a fact which can be taken to show
that it is receiving electrical energy and con-
verting it into some other form such as
mechanical energy or heat. Of course a bit
more explanation is needed to cover the
situation where a battery is being charged
and the current is going in at the positive
end, notwithstanding the continued pre-
sence there of an e.m.f.

This is the point at which an explanation
of the difference between e.m.f. and p.d.
(both reckoned in volts) is in order. It is also
the point at which the books fall into hope-
less disorder. If they are not inconsistent
with themselves in their later chapters (and
there is a strong possibility that they will be)
they will certainly be inconsistent with one
another. .

In saying this [am not being soarrogantly
critical and know-all as I may sound. The
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teaching of that celebrated mathematician
Lewis Carroll, through the mouth of his
spokesman Humpty Dumpty, governs the
teaching of electrical theory: “When I usea
word it means just what I choose it to
mean.” So if someone chooses to make
“e.m.f.” mean something different from
another person, or even from what he him-
self says elsewhere, that is his privilege. But
in practice it is enormously convenient if
technical terms, such as this, can always be
relied upon to mean exactly the same thing.
We should never forget, however, that even
when one standard meaning has been estab-
lished, that meaning is what everyone col-
lectively concerned chooses to make it
mean; it is not something imposed on man
by nature.

L éR

A

Fig. 1 Even such a simple circuit as this can
generate doubt and discussion.

Not only are technical terms arbitrary;
so are concepts. Fields, for example. We
find them a very convenient concept for
discussing certain observed natural phe-
nomena. But I am sure that if there was
another planet inhabited by beings having
a knowledge of electricity and magnetism
roughly at the same stage as our own they
could well be found to account for the same
facts in terms of basically different concepts.

Be that as it may, even on our earth the
fact that people have different explanations
for the action of basic electric circuits
doesn’t mean that some of them are bound
to be wrong. Some people find one way of
looking at a thing clearer and more helpful
than another.

All this adds up to saying that I make no
claim that the paragraph quoted from
Phasor Diagrams is the one true revelation
on the subject and all others are dangerous
heresies. I am not at all sure that if I were
coaching some simple soul having no high
ambitions in the realms of electrical science
I would not decide he would find the simpler
and more conventional treatment adequate
for his purpose, and less likely to confuse
him. In that case, being free from the obliga-
tion of going into detail about the action of
an e.m.f., I would undoubtedly find it ex-
pedient to follow the simplified books and
show a battery rather than L. It looks
simpler and more practical, being familiar
to all in such things as electric torches. (But
it would be the very devil to explain from
first principles.)

Right now, however, I am addressing
people who may be wizards at using inte-
grated circuits but sometimes find them-
selves in trouble because of a hazy and
half-forgotten understanding of those first
principles; or anyone who finds the mere
statement that an e.m.f. makes possible the
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reversal of the “natural” direction of current
inadequate when he is forced back to those
principles by an unusual problem, and who
finds my quoted paragraph raises more
questions than it answers.

First of all, bowing respectfully to
Humpty Dumpty, I must state the facts and
conventions I intend to use. o

Electric charges come in two opposite
kinds or polarities, conventionally called
positive and negative. It is a physical fact,
not a convention, that charges of the same
polarity (“like charges”) repel one another,
and unlike charges attract. The space be-
tween opposite charges is in a peculiar state
distinguished by the fact that it exerts a
force on any charge therein. The name given
to this state is electric field. The direction
of the force on a charge in it is deemed to be
the direction of the field, and is indicated in
diagrams (such as Fig. 2) by lines, called
lines of force. But of course these lines must
not be taken to imply that the force itself has
a line structure. Conventionally the direc-
tion (sense) of the field is that in which a
positive charge (4 Q in Fig. 2) is urged by
the force, and therefore (because of the
like-charge fact) is from positive to negative
of the charges creating the field. The strength
of the field is suggested in diagrams by the
closeness together with which the lines of
force are drawn, and in SI units is reckoned
in volts per metre. In a uniform field the p.d.
between two points on the same line of
force is equal to the field strength multi-
plied by the distance. But in general one has
to integrate the product along the distance
between the two points, taking account of
its angle with the force.

A movement of charges in any direction
is known as an electric current. 6-24 X 10'®
electrons per second passing any point on
the path of flow is a current of one ampere.

There is another way of creating an elec-
tric field, without using any charges. A
variation of magnetic field strength, or the
movement of a magnetic field, will do. In
Fig. 3 the shaded area is a cross-section of
space (occupied, perhaps, but not neces-
sarily, by an iron core) through which a
magnetic field passes at right angles. As
long as the magnetic field is constant, no
electric field is created by it. But suppose
now that the magnetic field, of the polarity
conventionally regarded as directed away
from you through the paper, increases at a

constant rate. At once an electric field

appears anticlockwise around the magnetic
field. It is strongest at the circumference
of the shaded area, and decreases directly
with the radial distance from it because
that is how the length of the circular lines
of force increases, spreading the fixed num-
ber of volts generated by the variation of the
magnetic field over a greater distance. (It
also decreases as the path shrinks, inside the
core, because there the amount of magnetic
field enclosed decreases as the square of the
radial distance from the centre.)

Note that with this kind of electric field
the well-known rule that each line of force
begins from a positive charge and endson a
negative charge, as in Fig. 2, does not hold.

If, in an electric field, charges are more or
less free to move because the space is elec-
trically conducting, an electric current is

caused. In Fig. 2, if the charges creating the
field are not replenished from outside they
will cross the field space as currents until
they have neutralized one another, bringing
field and current to an end. Usually only the
electrons will so move, since positive
charges are bound to the structure of the
material, but the end result is the same. In
Fig. 3, if the arrow-headed circle represents
a wire ring, current will flow around it in the
direction shown. (We know this because
Lenz’s law tells us that the magnetic field
created by this induced current will tend to
counteract the change in magnetic field
causing it. If the magnetic field is indeed
localized by a ferromagnetic core, current
will flow in this core with the same effect,
which is why magnetic cores are laminated
to break up conducting paths.)

What happens energywise when a charge
moves in an electric field (however created)
is important. If it is allowed to move as a
result of the field force, it receives energy
from the field. In empty space (as in a
cathode-ray tube) this energy gives it in-
creasing velocity (kinetic energy), but along
a uniform wire the velocity due to a constant
field is constant, and the energy is given off
as heat. If by any means the charge is made
to move against the field force, energy has
ta be given to it. In SI units, if a charge equal
to one coulomb moves through a p.d. of
one volt, the energy received or given is one
joule. Current is the amount of charge
moved per second, so a current of one

++ +++4++++

* +Q 1—0

Fig 2 The usual electric field conventions.

Fig. 3 Induction of an electric field around a
varying magnetic field.

A

Fig. 4 The usual way in which the resistance
rdistributed through L is shown in this
equivalent diagram.
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ampere flowing through a p.d. of one volt
means that energy is received or given at the
rate of one joule per second. Energy per
second is better known as power, and so is
its SI unit, the watt. Nearly everyone knows
what follows from all this, namely that
volts X amps = watts, but not so many
could say why.

Now at last we can look back at Fig. 1.
L is a length of wire situated in a uniformly
changing magnetic field. It is shown as a coil
because a convenient method in practice
would be by means of a high-permeability
core through the coil and also through
another coil in which current was made to
grow at such a rate as to produce the pre-
scribed result, namely a steady ten volts
between A and B, positive at B, as easily
checked by a voltmeter. We can say, then,
that there is 10V p.d. between the horizontal
leads, and therefore an electric field between
them, with the upper (B) lead positively
charged relative to the lower (A). L being ig-
nored for the moment, the only route the
surplus electrons in A can take under the
influence of the field to neutralize the posi-
tive surplus in B is via R. So a current flows
through R, conventionally from B to A.
Without L it would be very short-lived and
the p.d. would disappear.

With L connected, but without the vary-
ing magnetic field, and assuming L to have
no resistance, the charge would have passed
instantaneously through it in preference to
the resistance of R. Electrons already in the
L wire would be situated in the electric field
created by the charges on A and B and
would respond very smartly to it. The fact
that when the magnetic field through L
varies they do not do so, but on the contrary
B remains positive to A in spite of a continu-
ous flow of charges through R is very re-
markable indeed and should lead us to
consider it carefully.

A first impulse might be to say that of
course there is an induced e.m.f. in L, posi-
tive at B. But further thought should con-
vince us that is nonsense. Our voltmeter has
shown that B is charged positive to A, so
there must be an electric field between them,
conventionally directed towards A. But in
spite of this no electrons are being caused
by it to take the easy route through L. The
only possible explanation is that the electric
field towards A due to the charges must be
neutralized by an equal and opposite field
due to the varying magnetic field. The in-
duced field must, therefore, total ten volts,
positive at A. The two electric fields cancel
out, in L only, since that only is influenced
by the varying magnetic field.

One of the things that puzzied my friend
was my mention of electric fields in the L
wire, since one of his recollections of elec-
tricity and magnetism was the impossibility
of an electric field inside a perfect conduc-
tor. But only the theory of opposing fields
(which paradoxically had also puzzled him)
explains this fact.

Attentive readers will have noticed that
my approach just now was slightly different
from the book; in fact, exactly the opposite.
This was not accidental. Teachers will prob-
ably agree that where one approach fails
another may succeed. It may be that my
assumption this time that B and A were
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already oppositely charged by some unex-
plained agency, however unpractical, will to
some readers make the establishing of the
polarity of the induced field needed to ex-
plain the observed facts somewhat clearer.
The book began more realistically with the
induced field, positive at A and so directed
upwards. By the law of attraction between
unlike charges it attracts electrons to that
end and away from B until the electric field
set up by them, positive at B, exactly bal-
ances the induced field in L. It does not
balance it anywhere else. In particular it
drives current through R, which would
speedily dissipate the charges if it were not
for the continued existence of the induced
field in L. Even an infinitesimal drop in the
charge field results in a net field in L and
therefore a flow of electrons downward
through it, which in a steady state will be
exactly equal to that upward through R.
In other words, a current around the circuit.

To clinch our understanding of this state
of affairs it is instructive to consider it
energywise. Suppose we have in our hand a
posmve test charge, Q. If we carry it by any
air route from the A to the B lead we find we

A pocket v.h.f. transceiver

have to exert a force (“like charges repel”)
over that distance, and therefore impart to
it a certain amount of energy. If we take the
trouble to measure that energy we find itis
equal to QV, V in this case being 10. If we
now let go of Q it will fly back to A and hit it
with the release of the energy we gave it.
Alternatively, if we slip it in at the top end of
R it will flow through it steadily, releasing
the energy as heat, until it reaches A. When
it gets to the foot of L it is able to go right up
to B without our giving it any energy at all.
How so? Because, of course, there is no net
electric field in L. Is this then a way of beat-
ing the law of conservation of energy? Not
at all; the energy comes from whatever is
keeping the magnetic field steadily growing.

The basic principles having, I hope, by
now been made clear to all, we can proceed
to do away with one unrealistic assumption,
namely, that L has no resistance. (Actually
in these days it is not a]together unrealistic,
as superconductivity is being introduced
into practical electrical engineering, but
most of us expect some internal resistance
in our sources of electricity.) The modifi-
cation is quite simple. We can treat L as a
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resistanceless source in series with a resistor
r (Fig. 4). Although L still generates its full
10V, this is divided between r and R, so the
p.d. between A and B is less than 10V.

Actually, of course, r is distributed along
L, but the principle is the same. We have
already seen the extreme case of this, in Fig.
3, if the ring is a uniform wire. Throughout
its length there is a uniform anticlockwise
induced field, which makes the electrons in
the wire go round and round clockwise.
But there is never any net redistribution of
charges, so no charge electric field, so no
p.d. between any two points on the wire.
We have an e.m.f. without a p.d. If on the
other hanc R and L were removed from Fig.
1 leaving the leads charged we would have a
p.d. without an e.m.f.

If all this makes you think that the dis-
tinction between e.m.f. and p.d. should be
quite clear and give no scope for disagree-
ment, consult any two or three dozen text-
books on this point. And finish up with the
latter part of Appendix 1 in Phasor Dia-
grams. That book as a whole shows that for
practical purposes there is no need to bother
about making the distinction.

2. Construction and setting up

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

Because of the relatively few wound coils
in the transceiver its construction should
be reasonably straightforward provided
that full miniaturization is not attempted,
and provided some previous experience of
rf. circuitry is available. Interaction
between circuits in the receiver is -only
likely in the sections associated with
Try 5.3, and this is the section which
requires the greatest care in layout. The
same applies to the r.f. section of the
transmitter. Other potential trouble areas
are in the treatment of the earth returns
around J/C, and in the prevention of
rectification of transmitter output in T7,
oriIC,.

Intending constructors are advised to
obtain manufacturers’ data sheets for all
the i.cs used in the circuit, and in particu-
lar the application notes published for the
SL630 and SL6127. The earth layout
shown in Fig. 3 for the SL612 should be
followed. Concerning the second point
above, one needs to bear in mind that
rectification cannot occur in a device
unless r.f. voltages reach the junctions
and that resistors make adequate r.f.
stoppers but only if the leads between
the resisive element and thé transistor are
very short. In Fig. 1 the connections from
Tr, should be no longer than say 6mm. It

is also good sense to construct the r.f.
output section as far as possible from the
modulator input. Capacitor C,, was used
in the originals to shunt away any r.f.
voltage picked up on the microphone
wires. These were only 3in long and
inside the metal case of the transceiver. If
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Fig. 10. Dummy load and output level
tester for the transceiver.
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Fig. 11. Field strength meter for setting up
the helical aerial.

an external microphone wire is used,
further filtering may be required.

The circuitry diagrams (Figs. 1 and 3)
may appear to show some.redundant com-
ponents, or rather, some whose functions
are not immediately. obvious. It is empha-
sized that the circuit is the result of several
months of careful experimentation with a
breadboarded system and over one year of
daily operational use. Every component
has at least one function and any altera-
tions or omissions should not be under-
taken lightly and preferably not at all.

Testing and alignment

Assuming that a version of the trans-
ceiver has been constructed, the following
procedure should be adopted.

(1) Do not connect the battery until testing
is complete and the transceiver is working
properly, because its internal resistance is
low enough to cause serious damage in the
event of a wiring error or accidental short-
circuit. Connect the transceiver to a
variable supply with variabie current limit.
(2) Begin with the current limit set to
30mA and slowly increase the supply
voltage from zero while depressing the
transmit swntch repetitively. ¥R, should

_be at the R;, end of its rotation and R 27

should be shorted out. This ensures that

|
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Fig. 15. Layout of components,
through links, and some of the
cross-links as seen from side A
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(componeni side) of the printed
circuit boaril, For reasons of
space, only the digits in the
component identificrs are
shown. Thus for example C,;
is shown as 21 and R, as 9.

—
X
m
O

>
x \—L‘f‘
5
3
@
p
)
.gv‘
3L
=
<a
o
3
3
=
2
oS
o
a

Fig. 12. Mask for side B (non-component

side) of the double-sided printed circuit
board. Black areas represent unetched

copper.
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the “normal” receiver mode is selected and
that the receiver is not squelched. If every-
thing is in order the receiver current will
be about 25mA at 9.6 volts and the
transmit current will be anything between
2 and 100mA depending on whether or
not Trs is oscillating. Hiss should be
audible in the loudspeaker.

(3) Monitor the receiver’s switched h.t.
line (e.g., at one terminal of VR,) using a
voltmeter and mute the receiver by rotat-
ing VR,. (If muting is impossible, reduce
R ; see step 15.) After about ten seconds
the voltage should drop rapidly to zero,
and then “blip” on for about 200ms,
every three seconds. This oscillation
should also be visible on the light emitting
diode.

(4) Rotate V'R, to its other extremity (i.e.,
unmute the receiver). At the next receiver
“on-period” the receiver should latch on,
the h.t. should remain high, and the re-
ceiver should bleep until the transmit
button is pressed mementarily. After this
the receiver will still remain on but instead
of the “bleep”, background noise will be
audible and will be affected by the setting
of the volume control.

Assuming that everything so far is
working correctly, the receiver rf. sec-
tions should next be aligned as follows.

(5) Adjust L, until oscillation occurs as
detected by an external receiver, or by a
sensitive absorption wavemeter lightly
coupled to L,,, or by a sudden change in
the receiver noise level. (If L, 4, are far
from the correct tuning point, the change
in noise level may not be perceptible.) The
setting is quite critical.

(6) Adjust L, for maximum local oscil-
lator injection (i.e., maximum receiver
output with a modulated input signal).

(7) Adjust L, as for L,. The tuning is
much sharper since L, is heavily damped by
Tr;; collector.

(8) Peak L,, Ls, and L, at the desired
operating frequency.

(9) The physical separation between L,
and L, should be just greater than that
which gives maximum output signal from
the receiver (the a.g.c. voltage at pin 7 of
IC, gives a useful indication of signal
strength).

(10) The separation of L, from L, affects
the receiver gain and should be set so that
front-end noise in a fully aligned receiver
just fails to initiate a.g.c. action.

(11) After each alteration to the separation
of Ly, and Lg, their tuning should be
reset. The process is iterative.

(12) If the r.f. tuning has been carried out
correctly the receiver output noise level
will be high and will vary markedly as
L, ;5 are tuned and to a lesser extent as
L, and L are tuned.

(13) Final precise setting of the local oscil-
lator frequency is carried out by fine
adjustment of L,,.

(14) Remove the short from R,; and check
the range of control of VR, . Normally the
squelch threshold will be at about mid-
rotation of VR,. Reduce R,, to mute
earlier, reduce R ,; to mute later.

(15) It is likely that the threshold for the
first i.f. a.g.c. line is not correct due to
tolerances in D, , IC, and IC,. Thethresh-

__——— flatten with pliers
to give low profile
on side A
side A

side B
through link
(24 sw.g. copper)
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HOR{IZONTAL TYPE COIL
(e.g. L2 ,L4, L5 ’ LB ' Lg ,Ln)

solder
-

L’ <2mm.

VERTICAL TYPE COiL
(eg. L1, L3, Lg, Ly

Bend top wire
before soldering

solder-
~——_

4 l

s,

solder — ﬁ

Fig. 14. Details of soldering technique and r.f. coil construction.

old can be altered by changing either R,
or Ry . If miniaturization is not important,
they could with advantage be replaced by
a potentiometer. The correct threshold is
the one that gives the best compromise
between signal-to-noise ratio for medium
strength signals and overload on very
strong signals. Monitor pin 7 of /C; while
testing.

(16) The squelch control alters two thresh-
olds; that for audio muting and that for
holding “on” the receiver when a signal is
detected during sampling. If the two
thresholds differ noticeably, the former can
be adjusted separately by altering R ;5.

(17) The value of R, determines the extent
to which the squelch threshold is un-

L 1A tuse ‘
[

N

E

affected by interference pulses. If over-
compensation occurs its value should be
increased. Conversely, if the receiver
“bleeps” on interference Ry; should be
‘reduced.

Transmitter adjustment proceeds as
follows

(18) Set current limit on the power supply
to 100mA. Connect a temporary jumper
lead across the transmit switch. Monitor
the transmitter frequency on a receiver and
adjust L, until Tr; oscillates. This should
cause the power supply current to increase
considerably.

(19) Connect a monitoring circuit such as
that shown in Fig. 10 to the transmitter

15

output 1
‘F
\T/ output 2
v ' ;

Fig. 16. A battery charger which can fully charge two transceivers (at the correct charging
rate of 20mA) in 14 hours. The zener diode ensures that the voltage applied to the set
never exceeds a safe value even if the battery should accidentally become disconnected while

the radio is on charge and in use.

to car aerial
~

to transceiver

470

“trickle churge"
>~<C— to car battery +

‘fun churge"

77N 25u
—°/ 25V

I $ car chassis —

——

Fig. 17. A “terminal” which allows a transceiver to recharge from a car battery via the

Jfeeder from the car aerial.
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output and if possible connect an oscillo-
scope to the detector output as shown.
Initially tune L, , L,, L;, L, for maximum
output with no modulation then tune for
best modulation linearity consistent with
an output near to the maximum while
whistling near the microphone.

(20) Adjust L,; until the output frequency
is exactly right.

(22) Connect the transceiver to the helical
whip aerial and readjust L; and L, for best
results using a field strength meter (e.g., as
shown in Fig. 11).

Miniaturization

The following details of the printed circuit
layout used for the two prototypes are
intended only as a guide to those inter-
ested in making miniaturized versions of
the device. Such a project should definitely
only be attempted by those possessed of
a high degree of skill and experience. Suc-
cess depends on extreme attention to
detail and on rigorous checking at all
stages, bearing in mind that the removal
of a component from the completed
board is not easy. The reliability of the
finished product depends very much on the
care taken in the construction of the p.c.
board.

The wiring plan for the printed circuit is
shown in Fig. 12 and refers to the “B-side”,
that is, the opposite side to that bearing
the components. The component side of the
board (hereafter ealled the “A-side”) is
covered by a copper earth plane which is
continuous except for discs about 2mm in
diameter around each component hole.
These discs are removed after etching and
drilling by using a large drill (e.g., number
5) as countersink. Notice that not all holes
should be treated in this way; the ones that
should not are shown in Fig. 13.

The printed circuit board (which should
be made from epoxy/fibre-glass laminate
with copper on both sides) represents a lot
of work after it has been etched and drilled,
and it is important that it is not damaged
in subsequent soldering operations. It is
therefore well worth checking every tran-
sistor, resistor, and capacitor with an
ohmmeter before saldering them in. If any
component does have to be removed, a de-
soldering tool of the suction type is
invaluable.

Most earthy component leads are
soldered directly to the earth plane on side
A, but in the region around /C; an earthy
section of copper on side B is used as an
earth return. It is necessary to first solder
in all the earthy components because there
is not enough room to do so when all the
other components are mounted. The earthy
components are marked with an asterisk
in the components list. Each component
should be ticked off on this list immediately
after it is fitted. There are also a number of
links used to connect a copper band on side
B to the earth plane on side A. These
should be fitted at an early stage and are
shown in Fig. 15. Mounting and soldering
details are shown in Fig. 14 and the
detailed component layout in Fig. 15.

It is advisable to connect resistors 28,
36, 38, and 55 temporarily on to short
flying leads until their final values are
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( Components List

Capacitors
*C, 47 pF polystyrene
C, 10 pF polystyrene
*C;  470pF ceramic
*C, 470pF ceramic
*C;  470pF ceramic
Cs 10 pF polystyrene
*C, 10 pF polystyrene
*C,  470pF ceramic
C, 470pF ceramic
*C g 22 pF polystyrene
C,, 22 pF polystyrene
C,, LOpF 35V tantalum
*Cp, 1.0 yF 35V tantalum
C,, 100pF polystyrene
C,s 4700 pF polystyrene
*C,s 2000 pF polystyrene
*C,; 470pF ceramic
*Cpg 50nF ceramic
Cyy 68 pF polystyrene
*Chyy 68 pF polystyrene
C,, 10 pF polystyrene
Cy, 10 nF ceramic
*Coy3 1.0 pyF 35V tantalum
*Coq 1.0 pF 35V tantalum
*Cys 20nF ceramic

*Chg 10 nF  ceramic
C,; 1.0 pF 35V tantalum
Cys 1 nF ceramic

*C,o 047 pF 35V tantalum
Cy 20 nF polyester (miniature)
Cy 1.0 pF 35V tantalum
C;;  1.0pF 35V tantalum
- *C;;  1.OpF 35V tantalum
Ciqy 10 nF ceramic
Cis 10 nF polyester (miniature)
Cs  1.OpF. 35V tantalum

Cy 10nF ceramic
Cis 10 nF ceramic
*Cig 10nF ceramic

C,  32pF 10V tantalum
*C,; 470pF ceramic
*Cyy 10 pF polystyrene
*Cyz 10nF ceramic
*Cay 10 pF polystyrene
*C,s 470pF ceramic
G 10 pF polystyrene
*Cyy 10 pF polystyrene
*Cg 50nF ceramic

*Co 10 nF ceramic
*Csp 10 nF ceramic
*Cs, 10 pF potystyrene
*Cs, I nF ceramic

*Cs; 68 pF polystyrene
*Cs,  4.7nF ceramic (sub-min)
*Css 4. 7nF  ceramic (sub-min)
*Csg 1.0 yF 35V tantalum

Csy 1 nF ceramic
*Cg 1 nF ceramic

Cso 10nF ceramic

Cso 10nF ceramic (underneath p.c.

board)

Cq; 1.0 yF 35V tantalum

Cs, 1.0pF 35V tantalum

Cgs 47 pF  polystyrene

Csy 10nF polyester (miniature)
Gy "1 nF ceramic (not on p.c. board)
Css 10 nF  ceramic (mounted with short

leads under p.c. board)

Note: Components marked with an asterisk
have one or more leads soldered to the earth
plane.

R, 1.5k0
*R, 3.9kQ
R; 270 Q
*R, 68 Q
R 100 kQ
Ry 470

(determines mic.

k sensitivity)

R, 3.9kQ
*Ry 27kQ
R, 6.8kQ
R, 12kQ
*R,, 15kQ
R, 470kQ
R 27kQ
*R,, 12kQ
R,s 22k0
R, 47kQ
*R 1.8kQ
R 2200
R,y 2.2kQ
Ry, 68 kQ
*R), 33kQ
*R), 470kQ
Ry 270 kQ

*R,, 330Q

% 600

Ray 68 kQ
(sets range of squelch
potentiometer)

Ry 220kQ
(sets range of squelch
potentiometer)

Ry 39kQ

R3p 27kQ

i
32

Ry 12 kQ

R, 12kQ

Rjs 6.8kQ

*R 45 12kQ
(adjust for best r.f.
a.g.c)

Ry 470kQ

R 39kQ
(sets noise compen-
sation)

Ry 820 kQ

*R oo 150 kQ

R 4.7MQ

v (sets off-time)

Ry, zero
(sets on-time)

*R,; 150 kQ

Ry, 5.6 k0

*R 5 680 Q
100 kQ
Roy 470 kQ
R s 150 kQ
R 10 MQ
“Ry 68 k0
*R 18 kQ

Ry 820 k0

R, 6.8 k0

Rss 150 kQ

*Ris 22k0
(affects squelch
threshold)

Ry 12 kQ

Ry, 150 kQ

Ry 330Q

R 150 kQ

*Ryg 150 kQ

*Ry, 270Q

R R
63 1.

e ko

R

Ry 22kQ
(4.7K in 2-channel
version)

Ry 5.6 kQ

Ry 5.6kQ

Rgp 680Q

Ry 2200

Ry, 470Q

R 82 Q

Ry 47%Q
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Diodes L, 8 turns, centre-tapped L; 6% turns
D, IN4148 L, 8 turns L, 7 turns
D, IN4148 L; 6 turns Lg 94 turns
D, IN4148 L, 34 turns L, 8 turns

*D,  BZY88C4aV7
D; IN4148

L 6 turnstapped at 1.5 L,, 11 turns
turns from the earthy L,, 10 turns on

Dy IN4148 end FX1886 toroid
D, 1N4148 RF chokes
D, lLed. RFC, 2 turns on FX1115 ferrite bead
D, IN4148 RFC, 2 turns on FX1115 ferrite bead
Dy, 1N4148 RFC; 3 turns on FX 1115 ferrite bead
D, IN4148 RFC, 3 turns on FX1115 ferrite bead
D, 1N4148 RFC A commercial 10pH choke was
originally used here but a duplicate of
D,; IN4148 RFC, should be equally effective.
D, IN4148
D IN4148 Quartz crystals
D IN4148 X, 5th overtone type at one-half the trans-
D,, IN4148 mitter frequency.
X, Fundamental type, frequency 10.245MHz.
Transistors X; 5th overtone type at a frequency equal to
Tr, ZTX530 H{receiving frequency—10.700)MHz.
Tr, ZTX109 All three crystals should be in the wire ended
Tr, ZTX502 miniature holder type HC18/U.
Tr, BFS97
Trs V405A Controls
Trs BFX44 VR, 100 kQ preset linear potentiometer.
*Tr, 2N4427 “SQUELCH”.
Tr, ZTX109 VR, 5kQ linear potentiometer (edge-type).
“VOLUME”.
S, push-to-make switch. “TRANSMIT”.
;:70 ;(')rS)Z(ZiOg S,  double-pole changeover, with centre-off,
Tr,,  ZTX500 miniature toggle switch. “ON (NORMAL)

Tr,, ZTX109
Tri;  ZTX109

/OFF/ON (NO BLEEP)”. In position A
the receiver is held permanently in the

Tr,, ZTX500 “bleep-disabled” mode.
;::; %iﬁ;gg Miscellaneous
P, Miniature two-pin polarized socket (RS
Components) used for battery charging.
;:' 4 %:g((;gg P, Belling Lee miniature coaxial socket type
Trw INS460 L1465 used for the aerial feed and also for
*Tr’ o ZTX109 battery charging.
Trw 40673 Battery: 9.6-volt, 200 mAH, nickel
Tr“ 40673 cadmium  accumulator type
Trzz VA0SA 8VBI8, SAFT (UK. Lud,
Tru IN5457 Castle Works, Station Rd.,
2 Hampton, Middlesex.

Integrated circuits

*IC, TBA221 (Mullard TO-5 version of uA741)

*IC, LM 372 (National Semiconductors)
*IC; MP102B (Plessey Microelectronics)
*IC, MP102B (Plessey Microelectronics)
*JC MP104B (Plessey Microelectronics)
*ICy MP102B (Plessey Microelectronics)
*IC, SL630 (Plessey Microelectronics)
IC, SL612 (Plessey Microelectronics)

Filters

FL, Murata CFS-4551 (Ceramic ladder filter;
455kHz)

FL, Vernitron FM-4 (Monolithic ceramic
bandpass filter, 10.7MHz)

FL, Vernitron FM-4 (Monolithic ceramic
bandpass filter, 10.7MHz)

FL, Murata BFB-455A (455kHz single
ceramic resonator)

Coils

All coils except L, are made by winding s.w.g.
self-stripping enamelled copper wire on to
ISKRA 1/5-watt carbon film resistors type
UPMO33. The resistance value is unimportant
provided it is greater than say 200k(). These
resistors have dimensions 6 X 2.3mm.

The wire is soldered as close to the body
of the resistor as possible and should be close
wound initially. Tuning is carried out by
stretching the coil during testing and alignment.

Fig. 13. The black marks show
the holes which should not be
countersunk into the copper
Joil on side A (component side)

Microphone: Low-impedance ex-hearing ajd\

magnetic type.

Loudspeaker: 2{in diameter moving coil. An
impedance of 35 ohms would
give a better match to the SL630
output but in the two original
transceivers, 8-ohm loudspeakers

are used.
Sources of components
Polystyrene capacitors: A
Tantalum efectrolytic capacitors: AB
Ceramic capacitors: AC
Resistors, ISKRA type UPM 033 (0.2W): B

Diodes:

Transistors
Ferranti types (all ZTX and BFS97):
BFX44 (Mullard), 2N4427, V405A:
40673 (RCA), 40823 (RCA):
2N5460, 2N5457 (Motorola)

Integrated circuits;
TBA221 (Mullard), LM372 (National)
MP102B, MP104B, SL630, SL612 E,

Quartz crystals:

Filters
Vernitron FM-4 J
Murata CFS 4551, BFB-455A K
(Note: although CFS4551 was used in the
prototypes, the 4kHz bandwidth is a bit
too narrow and the CFS 455H (b.w. 6kHz)
would be better. Also the smaller and cheaper
CFR 455H would give a performance
adequate for most purposes. The p.c. board
layout is designed to take any of these filters.)

—om mQmO

No specific suppliers can be quoted for the
remaining components but most should be
obtainable through advertisers in Wireless
World or Radio Communication. This also
applies to the other components. Farnell and
R.S. Components will only supply components
against an official order from registered
companies.

Key:

A Doram Electronics Ltd, P.O. Box Tr8,
Wellington Road Estate, Leeds LS12 2UF.

B G.S.P.K. Ltd., Hookstone Park, Harrogate
HG?2 7BU.

C J. Birkett, 25 The Strait, Lincoln LN2 1JF.

D Swift-Hardmans Electronic and Automation
Distributors, Hardale House, Baillie
Street, Rochdale.

E Farnell Electronic Components Ltd., Canal
Road, Leeds LS12 2TU.

A. M. Lock, Neville Street, Middleton Road,
Oldham, Lancs.

G R.E.L. Equipment and Components Ltd.,
Croft House, Bancroft, Hitchin, Herts SG5
1BU

H S.DS.—WEL Components Ltd., Hilsea
Industrial Estate, Portsmouth PO3 5JW,

I Senator Crystals, 36 Valleyfield Road,
London SW16 2HR.

J  Home Radio of Mitcham, 234—240 London
Road, Mitcham, Surrey.

K Amateur Radio Bulk-Buying Group,
20 Thornton Crescent, Old Coulsdon,
Surrey CR3 ILH.

of the printed circuit board.
®
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determined during testing. The hori-
zontally mounted coils should be spaced
about 6mm from the earth plane. Com-
ponents which have no mounting holes and
which are soldered on to the back or at the
side of the hoard after evervthing elseis fitted
are Dy, Try, . Ru. C, Co2r Cos,
C,» Cs, C,,. Capacitors 25 and 61
share one mounting hole. Certain hinking
wires are also required on side B or A
(whichever is most convenient). Some are
shown dotted on Fig. 15 and the rest of
the necessary external conmcctions, also
on Fig. 15.

Note that the layout drawing and p.c.
master include the version of the local
oscillator shown in Fig. 4, except that no
provision is made for the two trimmer
capacitors. Resistors 67 and 68 each have
only one mounting hole on the hoard ani
capacitors 54 and 55 are intended to mount
on the A side and are not shown in Fig. 15.

Space is also allowed on the p.c. layout for
two transmitter crystals which were to be
switched as shown in Fig. 15. Both of the
prototypes eventually used only one
channel for receive and transmit. The
netting switch was also not used. Neither
was the combined edge-type volume control
and on/off switch which the p.c. board was
originally designed to accept.

The author wishes to emphasize that the
printed circuit layout is published purely
for the guidance of skilled constructors.
No responsibility can be accepted for any-
one who gets into difficulties with such an
intricate piece of construction, and if one
has the slightest doubt about one’s ability
to complete the project successfully using
the information given in this article and
bearing in mind that a full understanding
ol the circuitry may be essential during
trouble-shooting, it should not be
attempted.

used only as a spacer.

Fig. 18. View of the rear of one transceiver with the
back removed and the battery lifted out, showing the
rear of the printed circuit board which is mounted
on two pillars to the main part of the case. The
nylon screw head at the top left of the board is

Fig. 19. This shows the transceiver opened to give full access to both sides of the printed
circuit board. It is fully operational in this condition.

)
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Appendix 1.

Performance figures
Transmitter
Average r.f. output: greater than 100mW.
Modulation: greater than 90% amplitude
modulation capability.
Speech processing: symmetrical a.f. clipper with
subsequent low-pass filter.
Crystal frequency: f,,/2.

Receiver

Modulation: a.m. only.

Intermediate  frequencies: 10.7MHz and
455kHz.

First i.f. bandwidth: <200kHz at — 3db.

Second i.f. bandwidth: 4kHz at —6db, 10kHz
at — 70db.

A.g.c. range: 100db approximately.

Squelch: Triggers reliably on signals which are
too weak to be readable (<0.2uV). Compen-
sated against impulsive interference. A rotation
of the squelch control through 90° from the
noise threshold setting changes the threshold to
0.6pV.

Noise limiter: post-detéction active system
mutes the receiver during noise pulses.

Battery economiser: On-time 200ms approx.;
off-time 3 seconds. Begin sampling about 10
seconds after last squelch opening. Receiver
locks “on” with inputs greater than or equal to
0.2pV. Receiver “bleeps” at full volume when a
signal is received after the sampling mode has
been regained. .

Spurious responses: see following table. The
first crystal frequency is 67.075MHz, and the
second is 10.245MHz.

MHz dB
211.92 —72{211.01 — | 10.70 —80dB
190.52 —64] 189.61 — 9.79 —

144.85 0| 143.94 —62] 0.455 not

123.45 —42} 122.54 — detectable
77.77 —53] 76.86 —
56.37 —90| 55.46 —

Frequencies in the middle column represent the
image response of the second mixer. They will
be 62dB below the corresponding figure in the
left-hand column.

Appendix 2.

Battery charging
The circuit of a battery charger which charges.
two of these transceivers simultaneously in 14
hours is shown in Fig. 16. It was built inside the
shell of a 13-amp two-way mains adaptor and
is shown in the photograph in Part 1 (July).

In a car the transceiver can be charged from
the car battery via the feeder from the car
aerial. The circuit of the adaptor to be fitted
into the car is shown in Fig. 17. There is no
adverse effect on the performance of the
transceiver.
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Choose the right f.e.t.

Y200

Blind use of any old f.e.t. can result in disastrous circuit
performance and possibly catastrophic failure of a device.
These notes should help you select an appropriate device for
the six applications illustrated.

by T. Jones
Siliconix Ltd

Constant current ‘source

In one of the lesser-used applications, the
f.e.t. approaches the ideal current source.
Operation in the pinch-off (see Fig. 1)
region results in virtually-constant I, for
large variations in ¥, and constant V.
This is due to the low output conductance
(8oss) of the f.e.t. defined by Al,/AV,. It
is related to the more commonly used term
“dynamic impedance” (Z,) of a current
source by Z;, = 1/goss. For good regulation
Zoss should be as low as possible.

Fig. 2 shows a basic current source.
Resistor Rj is used to set the value of Vg
and thus the value of constant /I, For a
given I, the required value of Vs is

Vs = Vp( 1— /l—D>
N Ipss
which enables Rg to be calculated from
Rs = Ves/Ip.

If Ry is made variable, a wide range of v,
and Jps values can be accommodated pro-
vided Ings < Ip. However, if a nominal I,
is required and trimming of Ry is not prac-
tical, choose an f.e.t. with small “data sheet”
spreads of ¥, and Ipg.

The resultant dynamic impedance of
Fig. 2 is
_ 1+ RG

8oss

Zp

and therefore high g5 devicesaredesirable.

~<—— PINCH-OFF REGION—-» j

< Ves =0
E GS /
D10t =
: j
i
A = -2V
3 /
O 5 =
= 3V 4
<
4
[=]

I 1 1

10 20 30

DRAIN-SOURCE VOLTAGE, Vpg (V)

Figure 1

Another requirement for good regulation
is that the drain-to-source voltage Vi is
maintained above the pinch-off voltage,
otherwise g ¢ will be greatly increased (and
dynamic impedance reduced). Ideally Vg
should be at least twice the value of v,
Therefore, for correct operation the total
voltage across the f.e.t. and Ry should be a
minimum of 2V, + V.

In certain circumstances the permitted
voltage drop across the current source may
be limited. If so, choose an f.e.t. with a low
V,

p*

. .
load
\
Rs
Figure 2
%
—0

Figure 3

Fig. 3 shows an improved current source
using two cascaded f.e.ts. The resulting
dynamic impedance is
- gfs(l + ngfs)

Loss180ss2

Zp

Analogue switch

Figure shows an n-channel junction f.e.t. in
a basic analogue switch configuration. The
on-resistancerpgshould beaslow as possible
if a significant error in the sampled voltage
is to be avoided. The error due to rpg (at
low frequency) is

e Rs+ I'ps
in. Rs+ RL+ rm’
where Ry is the signal source impedance and
R, the load impedance.

In the off condition, the f.e.t. exhibits a
certain amount of drain-to-source leakage

current (/,,,) which gives rise to an error
voltage developed across R;. The error due
to Ip,y at low frequency is Ip,;. R;. For
this reason, I}, ., must be correctly specified.

RL C

drive

o— : : O
Figure 4

To turn the fe.t. off, the gate must be
driven negative with respect to the source
by at least the value of ¥,,. Thus the required
drive voltage is

Voumim = Vot Vanatoguetpty

If the available drive voltage is limited,
use low ¥, devices.
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Voltage-controlled resistor

Where operated with very low values of
Vps, f.e.ts exhibit predictable changes in
Rps for given changes in Fgs, Under such
conditions, [.e.1s can be considered as a
resistor whose value is determined by the
value of the applied V. Hence the term
voltage-controlled resistor.

This characteristic makes the [l an
ideal candidate for potential divider, at-
tenuator and a.g.c. applications. Circuil
shows an n-channel junction device used in
a basic potential divider. Here, the Rpg
should be significantly lower than £;. The
Rps can be defined as Rygq/i1— Fas/Foh
where Rpgo = Rps at Vgs = 0.

As can be seen in the graph, the cutput
characteristics are extremely linear in the

G5 R
L

&
Figure §

region |Fps| < |V,|. This bilateral charac-
teristic can be used to advantage for the
a.g.c. of low-level a.c. signals. If, however,
Vo exceeds 0.1V, the output characteristics
becornes markedly non-linear.
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Low frequency amplifier

Under normal amplifier operation, the gate/
_source junction is a reverse-biased diode
which presents a high impedance to the
input signal. It is this high input impedance
which makes the f.e.t. superior to its bi-
polar counterpart if loading of the input
signal is to be avoided. The input impedance
can be characterized by the gate current I
which should be specified at the Vg and I
required for normal operation.

Circuit shows the basic common-source
amplifier. The gain is

gfs'RL
1+gg.Rs

and if R is decoupled at the frequencies in
question by a suitable capacitor, it becomes
~ g R,

Graph shows a typical transfer character-
istic. As gy, is the slope of the characteristic
at any given point, g, is a maximum when
Vgs = 0. The g, at any other point on the
curve can be found from g, = ggo(1—
Vsl Vp) or 8rso/~/ Ipss/Ip, Where g0 = g5,
at ¥, = 0and Ipss = Ipat ¥, = 0.

Drain current decreases with increasing
temperature by approximately 0.79; degC.
This phenomenon can result in undesirable

Re
.;—.O
Re
O 0]

variations in stage gain. Fortunately, this
drift can be minimized by another effect
which causes the effective Vg to decrease
by approximately 2.2mV/degC. This latter
phenomenon causes I, to increase with in-
creasing temperature. Minimal d.c. drift
will occur at the point where the two effects
cancel each other. This point can be defined
as Ip, = Ipss(0.63/V,)?, where Ip; = Ip for
zero d.c. drift. High-¥, devices must be
biased to low values of I, with a resultant
drop in g,.

For low-noise applications, care should
be taken in specifying the noise performance
of the device. The major contribution of
noise¢ is from 1/f noise. This is normally
characterized by manufacturers as “en”
(short-circuit equivalent noise voltage in
nV/./ Hz) at various spot frequencies. How-
ever, for high signal-source impedances, the
effect of noise current (i,) becomes signifi-
cant; since, at low frequencies, i, is a
function of gate leakage current, low I; is
desirable. Both i, and I should be specified
at the operating values of Vps+1p.

Electrometer circuit

The high input impedance of the fe.t.
makes it the ideal choice for electrometer
applications. The basic electrometer circuit
shown uses two and an inexpensive oper-
ational amplifier. Transistor 77, is a source
follower with Tr, acting as a dynamic
source impedance. Resistor R, sets the
measuring range and R, through R, provide
intermediate scaling. Choose Tr, to have
low Igss, and the Ing of Tr, and Tr, to be
- matched as closely as possible ; although R,
will null some mismatch in addition to
nulling the offset of the op-amp. Typically,
Tr, and Tr, would b¢ a dual f.e.t.
The value of the feedback resistor (R)'is
the reciprocal of the measuring range, with
a scaling factor of unity.

Figure 7
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Differential amplifier

The circuit. below uses three junction de-
vices in a differential amplifier configur-
ation. The fpe;, g, and Vg5 of Try and Tr,
should be matched as closely as possible;
the Fg; maich should be specified at the
operating value of [, If good matching is
ensured, the gain is

g[lRL
] +gaxR.L |

Using low g,, devices, this approximatcs
to g, R,

In practice, Tr, and T, may be either a
matched pair of discrete devices or a dual
f.e.t. Dual fe.ts tend to be cheaper than
their matched-pair equivalent and, with the
increasing use of monolithic duals, are in-
herently more reliable. Also, with the two
semiconductor elements in close proximity
in the same package, either two-chip or
monolithic, thermal behaviour is more
predictable.

Figure 10

The common-mode gain of the differen-
tial stage is approximately

&Ry
14+2Zg,,

assuming perfect matching of the f.e.ts and
load resistors, and where Z, is the source
impedance.

Therefore inclusion of Try as a current
source presenting a high dynamic source
impedance greatly reduces the common-
mode gain. The minimum /g of Try must
be the sum of Tr, and Tr, bias currents.

Further reading

Siliconix application notes Field Effect Tran-
sistor Current Source, by J. S. Sherwin

FETs As Analogue Switches, by Shelby Givens
Biasing FETs For Zero D.C. Drift, by Lee L.
Evans

Salvation for
city traffic

“New eyes, new ears and a new voice for
drivers” is the claim for a communication
system developed by Toyota known as
Multifunctional Automobile Communica-
tion {MAC) which consists of four sub-
systems: two to transmit danger signals
to the driver, one designed to reduce con-
gestion by helping him to choose the most
traffic-free route through a crowded city
arca, and one offering a personal radio-
telephone service.

Already tested on two prototype vehicles
in Tokyo, one of the world’s most con-
gested cities, the MAC installation consists
of a telephone handset (or microphone
and speaker), a push-button keyboard
and a visual display panel mounted near
the driver’s ‘line of sight. An integrated
system of high- and low-power radio
transmissions links it continuously with a
central control centre which acts as a
“funnel”, channelling routine and emer-
gency information to the driver as well as
connecting him to other telephone users,
either fixed or mobile.

Warnings of fog, accidents, severe
congestion or other emergencies are broad-
cast from a traffic control centre, from
low-powered “leak™ cables laid beside
busy roads and motorways, and direct
from emergency vehicles such as police
cars, ensuring complete coverage of
vehicles in the area. A receiving unit in the
car continuously monitors emergency
broadcasts from central and roadside
transmitters, and automatically tunes and
adjusts the volume of the normal car radio
to relay them to the driver.

Information normally conveyed by
road signs—speed limits, pedestrian cross-
ings, banned right or left turns, etc.—is
reinforced by a visual display and audible
warning signal inside the car. The display
unit on the two Toyota prototypes is an
illuminated panel on top of the facia which
can present up to 34 different messages;
simultaneously a warning bell indicates the
degree of danger by sounding at varying
frequencies.

The signals are transmitted by loop
aerials embedded in the road surface, and
received by an unobtrusive pick-up coil
mounted under the rear bumper.

A computerized traffic information
centre collects data from several hundred
key road junctions. Using his telephone
keyboard the driver can simply select the
code number of any intersection on his
intended route, and receive a visual display
of the density of traffic approaching that
point from all directions. Instant infor-
mation allows him to choose the best
route even more effectively than regular
traffic broadcasts without the interruption
of other programmes.

Outgoing calls using the telephone
system are made by “dialling” the number
required on the push-button selector.
Instead of each car having a fixed tele-
phone number, the numbers are allocated
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to individual drivers, who can use the
equipment in any car by inserting a plastic
card. Incoming calls are routed to the
vehicle in which the subscriber is travelling,
and his outgoing calls are automatically
charged to his account.

The transmission network of the MAC
system, a joint project between Toyota,
the Nippon Denso Company and the
Japanese Industrial Technology Agency,
makes maximum use of limited available
channels. Two types of channel, voice
and pulse-code, are used, with combina-
tions of channels designed to cover a
complete city area without mutual inter-
ference. Broadcast stations may transmit
to an area, by leaky cable to a particular
stretch of road, or to a single point near
a traffic hazard. The system automatically
switches channels when a vehicle moves
from one zone to another, maintaining
constant radio contact.

With attention currently being focused
on alternative means of city transport,
Toyota makes a final point, “The MAC
system is a valuable tool for solving urban
transport problems, but it need not be
limited to the automobile. It can be modified
and applied to many of the new transport
systems now being developed around the
world”.

High-fidelity
Designs

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

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

The book is now available at a price of
£1.00 from booksellers, or £1.35 by post
from General Sales Dept, IPC FElectrical-
Electronic Press, Room 11, Dorset House,
Stamford Si, London SE1 9LU.

Radford Electronics

We have been asked by Radford Elec-
tronics to inform our readers that Radford
Electronics Ltd and associated companies
have no connection with Radford Hi-Fi
Ltd.
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Speech processing

Although the benefits bestowed by effective
processing of audio signals for s.s.b., a.m.
and n.fb.m. transmissions have been
known to amateurs for many years—and
the technique of speech clipping of an
s.s.b. signal on its r.f. waveform to avoid
in-band harmonics advocated since 1964
—it is only in the past two or three years
that this system has been at all widely used.
Yet with careful engineering and adequate
power capability of the transmitter,
effective gains equivalent to about a 10dB
power increase can be achieved, provided
that some of the benefits of clipping (plus
the disadvantages of non-linear operation)
are not already being obtained by “flat-
topping”. A 400-watt p.e.p. transmitter
(the legal limit in the UK) can be given the
“talk power” of a 4kW p.e.p. rig. Good
speech clipping can thus be as effective as
the addition of a high-power linear
amplifier.

A number of add-on systems using r.f.
clipping for use with existing transmitters
have been appearing on the market, several
of them based on an a.f./s.s.b.-at-v.1f./a.f.
closed-loop system that allows the unit to
be directly inserted between the micro-
phone and an unmodified transmitter. A
system of this type, for broadcast appli-
cations, was described at IBC70 by
engineers of “Radio Liberty”. For
amateurs a pioneer system of this type
was the very successful Comde] CSP-11
made in the United States. A recent British
unit is the Datong Electronics “universal
r.f. clipper” based on c.m.o.s. and op-amp
integrated circuits with phasing-type
60kHz s.s.b. generation and digital r.f.
phase shifter. Other r.f. clippers include
a G3LLL unit specifically for the Yaesu
FT101 transceiver and the RF Magnum
Six.

This is a trend that provides amateurs
with at least part of the benefits of the
infinitely-clipped Lincompex signals of
professional communicators.

Microwave progress

The increased amateur activity on the
microwave bands is significantly raising
the standards of achievement. During
May, members of the Barry Radio Society

(GW4BRS) and George Birt (GM30XX)
extended the British 10GHz distance
record with a contact between Snowdon
and the Cairnsmore of Carsphairn, a
distance of 151.4 miles (243.6km). Both
stations used 10mW Gunn diodes and 3ft
dish aerials.

A few weeks later George Birt carried
some T0lb of equipment almost 2,000ft
up Snaefell in the Isle of Man and was
rewarded with 10GHz contacts with
GEBKE, St Bee’s Head, England;
GM3IDXJ at both Abbey Head and the
Mull of Galloway in Scotland; and
GWA4BRS again on Snowdon: four
countries linked on microwaves in the
same day.

Similar enthusiasm is reported from
Australia where early this year Des Clift,
VEK2AHC (formerly G3BAK), Dave
Ralph, VK2SB, and Norman Champion,
VK2ZND, set up a new Australian record
for the 5.8GHz band with a $9-km contact,
using home-made horn aerials having gains
of about 23dB. The same path was also
spanned on 3.4GHz and 10GHz.

Bandwidth compression

experiments

An interesting series of experiments in
bandwidth compression has been taking
place in Australia where J. A. Adcock,
VK3ACA, of Preston, Victoria has been
successfully developing a technique long
recognized as feasible but extremely
difficult to achieve in practice: com-
pression of the audio baseband by broad-
band frequency division before trans-
mission, with compensating frequency
multiplication within the receiver. Experi-
ments using an ingenious mechanical
technique for frequency division were
carried out some 30 years ago by Dr D.
Gabor, but J. A. Adcock has succeeded
in halving the audio baseband electronic-
ally, using analogue computing elements.
Although there remain certain forms of
distortion which he believes stem from
inaccuracies in the low-cost analogue
integrated circuits (795), he has reached
the stage where individual voices are quite
recognizable and intelligible through the
system: “The results are good enough to
be exciting,” he reports. He feels that with
further development it might even be
possible to contemplate such a system as
a potential means of reducing the shortage
of medium-wave broadcast channels in
Europe—no easy matter owing to the
susceptibility of music to distortion in
frequency compression.

Moonbounce and satellites

During one of the 144MHz moonbounce
(E-M-E) tests by WAGLET using the
150-ft dish aerial at Stanford Research
Institute, California, 37 contacts were
made with 25 amateur stations in 13 States
and two Canadian provinces. Most con-
tacts were made using c.w. but VE2DFO,
W6PO and KS8III were contacted on s.s.b.

"
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Lowest power was 150 watts to a 40-
element colinear array used by WA6GUY.

Among recent British amateurs to gain
the Satellite DX Achievement Award are
F. V. Kershaw, G3GKI, and W. A. Scarr,
G2WS, a former president of the RSGB.
An American station, K4TI, who has
already “worked all states” through Oscar
6, is the first to work and achieve con-
firmation from stations in five out of the
six continents: he now needs only Asia for
an Oscar WAC.

In brief
An American amateur, Bill Parker,
WS8DMR, is using an all-solid-state

imaging device, based on a Fairchild 100
by 100 element charge-coupled device, to
transmit his amateur television test
pattern. . . . Noel B. Eaton, VE3CJ, has
been formally elected the seventh president
of the International Amateur Radio Union,
formed in Paris in 1925. . . . News
bulletins in Morse code.(18 w.p.m.) are
transmitted on the ARRL headquarters
station, W1AW, several times each week:
a convenient time for British listeners is
2030 GMT on Tuesdays and Thursdays
(frequencies include 3580, 7080, 14080
and 21080kHz); for “night owls” the
bulletins also go out Mondays to Fridays
at 0000 GMT. . . . Top scoring stations
in the 6th Giant r.t.t.y. flash contest were
I6NO, I1IBAY and W3EKT; the only
British entrant in the transmitting section
was G3RDG who finished 38th, reports
Professor Franco Fanti. . . . He also
reports that the- winner of the 4th World-
wide ssTV contest was WINTP: again
only one British entrant, G3IAD, who
finished eleventh. . . . The GB3PI Mark 2
repeater station is now in operation at
Barkway. . . . Tibet and Zanzibar have
been deleted from the ARRL list of
countries. . . . The death has been reported
of Bill Pope, G3HT, who was first licensed
as PZX in 1911. ... A Radio Amateurs
Old-Timers Association net is planned for
the first Thursday of each month at 1100
local time on 3740kHz with G2DX as net
control. . . . It is proposed to start a Radio
Society at the University of Durham and
anyone interested should get in touch with
Peter Whittle, G4BBU, 1 Blinco Road,
Urmston, Manchester or during term at
Chad’s College, South Bailey, Durham. ...
Sixty years ago, in July 1924, amateurs
staged an early demonstration of mobile
radio when a special coach, containing a
440-metre amateur station 6ZZ, was
attached to a north-bound LNER express
train and showed the feasibility of telephony
to and from a moving train. . .. A v.h.f.
convention is to be held in Dundee on
September 28. . . . The special call
GB3BIJ will be used on h.f. bands from
the Scout and Guide Jamboree on
Brownsea Island from August 20 to
September 1 (G8FFG/P on 144 MHz). . ..
GB3RN will be operational from HMS
Belfast from August 3 to 10 and during
Portsmouth Navy Days August 24 to 26.
PAT HAWKER, G3VA
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Whatever your application, whatever your budget,
there is a technically advanced Hewlett-Packard
instrument to meet your specification.

Hewlett-Packard offers
total capability
in RF signal generators

0.01-1300 MHz

Model 8660B 0.01-1300 MHz

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

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

Model 8654A
10- 520 MHz
The Hewlett-Packard range of RF Signal Generators provides

you with a state-of-the-art instrument for almost every application
and every budget.

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

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

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

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

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

ll

HEWLETT (hp; PACKARD

Sales, service and support in 172 centres in 65 countries.

WW—009 FOR FURTHER DETAILS




Sinclair Cambridge kit.
Was £27-45.

Nowonly £14-95!

(INC VAT)

You save £12-50!

Features of the Sinclair Cambridge

¥Uniquely handy paclkage.
41" x 2" x ", weight 31 oz.
¥*Standard keyboard. All you
need for complex calculations.
XClear-last-entry feature.
¥Fully-floating decimal point.
*Algebraic logic.
¥Fouroperators (+,—.x, =),
with constant on all four.
. %Constant acts as lastentry
in a calculation.
XConstant and algebraic
logiccombinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less

An advanced 4-function calculator
inkit form

The Cambridge kit is the world’s
largest-selling calculator kit.

It's not surprising — no other calculator
matches the Sinclair Cambridge in
functional value for money ; and buying
in kit form, you make a substantial
saving.
Now, simplified manufacture and

- continuing demand mean we can
reduce even the kit price by a
handsome £12-50. Forunder £15
you get the power to handle
complex calculations in a compact,
reliable package — plus the interest and

entertainment of building it yourself! than £15.
Truly pocket-sized *¥Calculates to 8 significant
With all its calculating capability, the digits.

xClear, bright 8-digit display.
¥%Operates for weeks on
four U16-type batteries
(MN 2400
recommended).

Cambridge still measures just

3" x 2" x 1% ". That means you can carry
the Cambridge wherever you go
without inconvenience — it fits in your
pocket with barely a bulge. It runs on
U16-type batteries which gives weeks
of normal use before replacement.

Easy to assemble

All parts are supplied — all you need
provide is a soldering iron and a pair of
cutters. Complete step-by-step
instructions are provided, and our service
department will back you throughout if
you've any queries or problems.

Total cost? Just £14.95!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £21-95 —so you're
saving £7 ! Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best
calculator value on the market.



Assembly time is about 3 hours.
| Contents:
| 1.Coil.

| 2. Large-scale integrated circuit.
3. Interface chip.
4. Thick-film resistor pack.

5. Case mouldings, with buttons, window and light-up display in

position.
6. Printed circuit board.
7. Keyboard panel.

A complete kit!

The kit comes to you packaged in a heavy-duty polystyrene container.
Itcontains all you need to assemble your Sinclair Cambridge.

Actual size!

8. Electronic components pack (diodes, rasistors, capacitors, SiINcl=ir

transistor).

9. Battery clips and on/off switch.
10. Soft wallet.

« %

—N

"his valuable book — free!

you just use your Sinclair Cambridge for
yutine arithmetic — for shopping,
onversions, percentages, accounting,

1llying, and so on —then you’ll get more than
our money’s worth.

utif you want to get even more out of it,

JU can go one step further and learn how to
nlock the full potential of this piece of
ectronic technology.
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ow ? [t's all explained in this unique
ooklet, written by a leading calculator
2sign consultant. In its fact-packed 32
ages it explains, step by step, how you can
se the Sinclair Cambridge to carry out
ymplex calculations.
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1clair Radionics Ltd, London Road, St lves, Hunts.
3.no: 699483 Engtand VAT Reg.no: 2138170 88

Cambridge
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4'5'long x 2 wide x V16 deep

Why only Sinclair can make you this offer

The reason’s simple : only Sinclair — Europe’s largast electronic calculator
manufacturer — have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculator in the world. In spite of being one of the mare expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But that in itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've almost
certainly heard of them — the Sinclair Project 80 stereo modules.

[t seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.
And yvou benefit |

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembied calculator for one year.

Simply fill in the preferential order form below and slip it in the post today.

Price in kit form: £13-59 + £1-36 VAT. (Total: £14-95)
Price fully built: £19-95 + £2-:00 VAT. (Total: £21-95)
__—-__-__-__—______

To Sinclair Radionics Ltd, London Road,
St ives, Huntingdonshire, PE17 4HJ

Name
Please send me

' [] a Sinclair Cambridge calculator kit at Address I

I £13-59 + £1-36 VAT (Total: £14-95) '

{1 a Sinclair Cambridge calculator ready built

' at £19-95 + £2-00 VAT (Total: £21-95) I
*| enclose cheque for £. _, made

I out to Sinclair Radionics Ltd, and crossed '

*Please debit my *Barclaycard/Access
account. Account number.

*Delete as required. WW/8/74

WW—012 FOR FURTHER DETAILS
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Ity a mod. mod. modular world.

Simplity, simplify! Instead of paying more for bigger, bulkier audio control
components, pay less for compact Shure modular components that —
singly or in combination—handle critical functions flawlessly. Cases in point:
(1) the M67 and M68 Microphone Mixers, the original high-performance,
low-cost mixers; (2) the M610 Feedback Controller, the compact component
that permits dramatically increased gain before feedback; (3) the M63 Audio
Master, that gives almost unlimited response shaping characteristics; (4)
the M688 Stereo Mixer, for stereo recording and multi-source audio-visual
work; (5) the M675 Broadcast Production Master, that works with our M67
to create a complete production console (with cuing!) for a fraction of the
cost of conventional consoles; and (6) the SE30 Gated Compressor/Mixer,
(not shown above) with the memory circuit that eliminates “pumping.” For
more on how to ““‘go modular,” write for the Shure Microphone Circuitry
Catalogue.

Shure Electronics Limited v ®
Eccleston Road, Maidstone ME15 6AU _S —_— R
Telephone: Maidstone (0622) 59881 '% ‘

WW—019 FOR FURTHER DETAILS
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Bridge oscillators

by F. Arthur, Ph.D.
City of Birmingham Polytechnic

A bridge oscillator is one employing both
positive and negative feedback at the inputs
of an operational amplifier. By this means it
is possible to imitate, using only resistors
and capacitors, a high-Q LC oscillator
which manifestly behaves in the same way,
i.e. with high frequency stability and low
harmonic distortion; although neither of
these properties can be associated with the
often misnamed Wien bridge circuit shown
in Fig. 1. The latter does not possess a bridge
structure and only shows the properties
described when modified to include nega-
tive feedback via a resistive arm as in Fig. 5.
Nevertheless, it is the most common form
and such oscillators are commercially avail-
able with a 10/1 variation in frequency per
dial turn and overall coverage of 108/1 from,
say, |Hz to IMHz. They possess two major
advantages over LC oscillators, viz. ;

(1) They have a wideband tuning capability.
Thus, whereas in an LC oscillator a 10/1
variation in L or C produces a 3-16/1 vari-
ation in frequency, a 10/1 change in the R
or C of a Wien bridge network produces a
10/1 change in the oscillation frequency.
(2) At frequencies below several kilohertz
the linear inductors required for an LC
oscillator become unwieldy and expensive.

The two other common forms of RC
bridge circuit, the balanced form of the
symmetrical twin T, Fig. 2, and the bridged
T, Fig. 3, possess similar advantages over
LC networks. Furthermore, with the pro-
viso that when used in an oscillator the
same amplifier is used in all three RC con-
figurations, they produce an output with
lower harmonic distortion and better fre-
quency stability than the Wien bridge. ~

Bridge oscillators are not, however, ex-
clusively of the RC type. Another form in
common use is the Meacham bridge shown
in Fig. 4, which employs a crystal instead of
an RC network in the frequency selective
arm. The existence of feedback via R, and
R, increases the frequency stability and
decreases the harmonic distortion com-
pared to that of an oscillator in which the
frequency is controlled by a crystal alone.
The factor of improvement is of the order
of the amplifier gain.

Since the behaviour of each of the three
RC bridge networks is very similar the
earlier sections of the ensuing discussion will
give a comparison (from the standpoint of
harmonic distortionand frequency stability)
ofoscillators in which they areincorporated.

This will be followed by an examination
of the Meacham bridge. The final section
will deal with the problem of amplitude
stabilization.

Harmonic distortion

In a self-starting oscillator the amplitude of
oscillation increases until the amplifier
gain x feedback fraction is unity. In the
process, the active device will, for any real
output swing, be operating over a large
portion of its characteristics and conse-
quently non-linearity distortion will be
introduced. The harmonics thus produced
may be treated as additional signals within
the feedback loop and each harmonic will
be acted upon by the factor

H, 1
K" =] = ———
H, (1—A4B,)
R
a
bC
c
b

aB T

Fig. 1. Wien network, which becomes a
bridge when completed by a resistive arm.

mR
AN

o——lc CI—--—o
E
% m

o ‘ —0

Fig. 3. Two forms of bridged T network,
giving identical results.

umpllfler
! input l§

Fzg. 4. Meacham bridge crystal network.
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where H, is the harmonic distortion in the
oscillator, H, the harmonic distortion in the
amplifier, 4 the amplifier gain and B, the
feedback fraction for the nth harmonic. At
the frequency of oscillation, £,

I
A(B,— B,y

1
|4]|(B,~ B,)|

Since it is desirable to produce an almost
sinusoidal output then the harmonic dis-
tortion should be small. Each of the har-
monics produced in the amplifier is modified
by the factor |K,| and for a well designed
network this factor should be as small as
possible. For a given amplifier this will occur
when B, — B, is large.

The more selective the feedback network

AB, =1and K, =

ie. |K,| =

[0

ar

-
+
>_‘

j_ - output

Fig. 5. General JSorm of Wien oscillator.




304

the greater is the value of | B,— B,| and, for
a given degree of amplifier distortion, the
more pure will be the output wave, From
this point of wview, therefore, the relative
quality of twa oscillators can be obtained
by comparing their respective |K,| factors.
Such a comparizon will now be made for
oscillators employing the feedback net-
works shown in Figs. 2, 3 and 5.

Wien bridge. To incorporate the Wien
bridge into an oscillator, the amplifier must
have both an inverting and non-inverting
input terminal. Since the frequency selective
arm of the bridge has a maximum trans-
mission at resonance then it is connected to
the non-inverting terminal und negative
feedback is applied via the resistive arm 1o
the inverting input.

Assuming the amplifier input resistance
is large compared to aR and R, the feed-
back fraction is given by Appendix 1 as

1 B

B=———-B 2
(x+jufaby ~* @
1 1
where x = 1+;+E;,
u= ((l)/(l)a—(l)a/(l)),
B, = L
(R;+R))

Substituting for B, and B, in Eq. (1) gives
|K,| = xab/A{(x*/u*+(1/ab)*}* and this
takes the values shown in Table 1 for the
second and third harmonics.

Table 1
a=b=1 6.69/A 4.5/A
a=b=./3/2 3.39/A 2.53/A

Obviously the larger is the value of A4 the
smaller are the factors X, and K. Thus for
the completely unbalanced bridge where
there is no resistive feedback and the ampli-
fier gain = x then K, = 6.69/x. Using an
amplifier gain of 100x reduces this factor a
hundredfold but requires the introduction
of resistive feedback in which the feedback
ratio is controllable to within 19 of 1/x.

Twin T. The twin T, being a minimum
transmission network, is connected in the
negative feedback loop when employed in
oscillator circuits. The transfer response of
the unloaded network is given by references
1,2and 3 as

v, 1

Uin - 1—4j/u

where u = w/o,~w,/o and v, = n*CR.
The sensitivity? of this function with re-
spect to n, i.e. d|(v,/v;,)|/dn is a2 maximum
for n = 1 and this accounts for the fact that
in oscillator circuits it is more generally seen
in the form shown in Fig. 6. For this reason
attention will be restricted to this type of
network in which

1
B —
" 1—4j/u
where B, = R,/(R; + R,). Making the rel-

B, =

evant substitutions in Eq. 1 gives the results
shown in Table 2.

Table 2

K, Ks

8.86/A 1.81/A

From a comparison of Tables 1 and 2 it
would seem, therefore, that the twin T
oscillator shows lower harmonic distortion.
Unfortunately, variation of the oscillator
frequency requires that three elements be
altered simultaneously. In general, there-
fore, twin T oscillators are only used in
cases of fixed frequency operation,

Bridged T. The bridged T network may
take either of the forms shown in Fig. 3,
there being no difference in their behaviour.
Since the circuit is a minimum transmission

network it is used in the negative feedback .

arm as in Fig. 7 to provide the frequency
selectivity necessary in an oscillator.
The feedback fraction B,, is given by:*

—2j

B, = B'__M
(m—j(m*+2)/u

where B, = R,/(R, +R,) and u = (w/w,—

,/w). Substituting for B, and B, in Eq. 1

gives:

1 m*+2)%\*

which leads to the results shown in Table 3,
where the factorsm = 2.5and m = 3, since
they approximately correspond to the values
for m where |K,| (m = 2.5)and | K| (m = 3)
are at their minimum.

Table 3
m K. K3
1 6.69/A 6.3/A
25 2.55/A 2.14/A
3 3.22/A 2.08/A
Frequency stabilization

The frequency of oscillation is identically
that for which the phase shift round the
loop is zero. If some parameter of the am-
plifier should change and produce a phase
shift then the oscillation frequency will
change to re-establish the zero phase condi-
tion. For example, if the change in the
amplifier produces a phase shift of, say, 1°
and if the phase shift of the bridge network
in the neighbourhood of the oscillation fre-
quency is — 10° per 1000Hz then there will
be an increase in the oscillation frequency
of 100Hz. Obviously the greater the rate of
change of phase with frequency of the
bridge the greater will be its frequency
stability.

The 100Hz change in oscillator frequency
due to the parameter change in the amplifier
was calculated on the basis that

A
Af=S—f,)

where Af = 100Hz, A¢ = 1° = phase shift
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Fig. 6. Twin T oscillator.

output

bridged
T

Fig. 7. Bridged T oscillator.

a) twin T | S¢
b) bridged T
¢) Wien bridge

0-67

Fig. 8. Variation of frequency stability
Sfactor with frequency.

in amplifier, and S = d¢/df = 0.01°/Hz,
which is the rate of change of phase with
frequency of the frequency-determining net-
work. From a practical point of view it is
much more important to know the frac-
tional change in frequency i.e. Af/f,. Con-
sequently, in making a comparison of the
frequency stability of oscillation it is usual
to use a stability factor S, = f,S,’ of the fre-
quency selective network as the basis of the
comparison. A phase shift of A¢ in the
amplifier then produces a fractional change
of AfiAf, = A/S;.

As shown in Appendix 2, S, for each of
the three networks so far considered has a
maximum value of 0.54 for the twin T,
0.474 for the bridged T and 0.224 for the
Wien bridge. When S; is plotted as a func-
tion of fJf,, for A = constant = 10, the
curves take on the form shown in Fig. 8.
Increasing A produces curves with a similar
shape but with a higher peak value and a

faster rate of fall off. It can be seen from ~

these curves that, again, the twin T, in-
herently, gives the best oscillator.

Meacham bridge. The Meacham bridge
oscillator shown in Fig. 9 combines the
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properties of & high-@ LC circuit and an
almost balanced bridge network to effect
an extremely precise frequency standard,
with the highest stability of any cricuit yet
devised. The positive feedback is frequency
dependent attaining a maximum at the
series resonant frequency of the crystal.
Assuming there is no phase shift in the
amplifier, oscillation takes place at this
frequency.

Using the equivalent series model of the

crystal the feedback fraction B, is given by: _

R, 5
T (Ry+r+joL+1jjwC) T

where B, = R,/(R, + R,). Substituting N =
r/Ry = 1/(LC)* and Q = L/r this becomes

'mb

= 1 —-B
T (N+D+jNOQu T

This equation is of the same form as Eq. (2)
for the Wien bridge, the factors N+ | and
ON being analogous to x and 1/ab respect-
ively. By analogy it follows that the factor
K, for the Meacham bridge may be obtained
using the earlier results and replacing x and
ab by their analogies. Hence

2 %
- {5

For all harmonics ¥ = (w/w,—w,/w)>1 so
that (N + 1)/u? > (N +1). Furthermore, since
Q is very large (typically 20,000) and provid-
ing N is not too much smaller than unity this
approximates to

me

_(N+1)
" NA

which is completely independent of the re-
sistive side of the bridge.

In a similar manner by substituting for
x = (N+1)and QN = 1/ab the expression
for the frequency stability factor S, at the
frequency of oscillation is (Appendix 2}

_ _(oNa
FT O (NH1)?
This function is geometrically symmetrical

about N = 1 and has a maximum value of
— QA/2 at this point.

Amplitude stabilization

The amplitude stability of an oscillator is the
sensitivity of the oscillation amplitude ¥, to
variations in temperature, supply voltage
etc. In particular, the amplitude stability
factor is defined as

_AV/Y,
Ap/u

where u is the parameter within the oscilla-
tor which is subject to variation. Obviously,
the lower the value of Sy the more stable
will be the output amplitude and frequently
amplitude control elements are used to
provide the necessary stabilization.

To demonstrate the function of these con-
trol elements imagine that the feedback
resistor R, of the Wien bridge network in-
creases with the voltage across it. If the out-
put amplitude should increase then R, and
hence the feedback fraction R,/(R,+R;)
will increase. This reduces the voltage fed
back and causes a decrease in output.

r
crystal in §R1
series mode L <
C
o+
O
- output
R3
R2

Fig. 9. Meacham bridge oscillator, showing
the crystal as a tuned circuit.
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Fig. 10. Characteristics of a 6V, 0.36 W
tungsten-filament bulb.

One form the stabilization element may
take is a tungsten filament lamp. Typically
these lamps have a characteristic of the form
shown in Fig. 10 in which case over a wide
voltage range the resistance R, is given by:

R, = R,+KV,; V, = volts across lamp.

Under oscillatory conditions

R, 11
B, = ={-—=)and BV, =V,
R+R, \3 2

therefore

KR dA4
dB, = —‘de, =—"
(R,+KV,+R)) A
But

R, 2 1
—— = 1-B,=-+—
R,+KV,+R, 3 4

2
ﬁgfor large A.

!

Hence

dA4 2KA

L 4y,
A 3R +R +KV) T

and

d4/4 2K dv, v
YT dV,/V,  3AR+R,+KV)dV,
Since ¥, = 1/3V, then dV, = 1/3d¥V, and
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2KV,
" 9A(R, +R+K/3V,))

In the limit as K tends to infinity then S,
tends to a maximum of 2/34.

The amplitude control element may take
many different forms. In the Meacham
bridge circuit the resistor R, needs to in-
crease as V, increases. Practically this may
be accomplished using an f.e.t.**. The out-
put voltage is rectified and used to control
the drain-source resistance of the fle.t.
Quantitively the stabilization factor may be-
assessed in a manner similar to that used for
the Wien bridge.

Sa

Appendix 1
For the Wien bridge the voltage, v,, fed
back is given by:

aRr ] b
(aR+bjjwC) jolC
Uf = - B'
1 R aR b
- +—+ - -
JwbC  a (aR+b/jwC) joC.
B abR
" (a/b)R+ (b/a)R+abR + 1/jwC+ joCR?
— B’
- 1 wCR—jjwCR\ >
(1 +1/a*+ 1/b2+J—;>
ab
N S (A1)
" x4jufab T

where x = 1+1/a*+1/b2%, u = (w/w,—
w,/®w)and w, = 1/CR.

Aprendix 2

From Appendix 1 it follows that at the fre-
quency of oscillation

B,, = %—B,.

Also, at this frequency the loop gain—
AB,, =1 so that B,, = 1/4. It follows
that B, = 1/x~—1/A. Substituting for this
factor in Eq. Al gives

X ju
S+ (A=1/x)

w=——"T5— (A2

B
x+ jufab

The loop gain AB,, = |4B,,| ¢ where
¢ = phaseshift. Assuming there is no phase
shift in the amplifier, ¢ = ¢.,, (phase shift
of B,,). Hence from Eq. A2

L Au
xab

d¢ Af§l 1
Sf=fva=[;z{7‘;}

1
x{1+{Au/Xab(1/A—1/X)}2}

() (s
“\xab J\1+u?/x*a*h?

x [1+w,2/w?]. (A3)

.5 = tan (1/4 = 1/x)—tan™ ' (u/xab)
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When plotted as a function of w/w,, S, takes
a maximum value when this ratio is unity.
Under this condition Eq. A3 simplifies to
give

2
O = (i)

= —0224whena=5b = 1.
Similarly for the twin T

B, = 1/4
(1A~ 1)~ 4j/Au
S (B 17%)
b, = tan” ' (4/u(A—1))+tan” ' (4/u)
—4

9y = {1+w°2/w2}{u2(A—1)+16/(A—l)}

s ¥

w+16

Atw = w,,u =0and S, = —A/2.
Finally, for the bridged T

B, = 1/A+2/(m*+2)

{mjA :m:’i(m2 +2)} —j(m* +2)/Au
m—j(m* +2)/u

tan~ }(m? +2)/Aua

+tan~ (m? +2)/mu;

a = mjA—nm3[(m?+2)

et {)

hog
T
]

&
il

I
fveriaal

L (m*+2)/m
w? +{(m?+2)/m}*

Substitutingm = 2.5andw = w,(i.e.u = 0)
gives Sy = —~0.474.
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Gray’s Inn Road, London WC1X 8TX.

Electrical Indicating Instruments, by G. F.
Tagg, is suitable for engineers concerned with
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Research
Notes

New encapsulation for thick
film circuits

Work on the visual prosthesis for blind
people at the Institute of Psychiatry,
London (see WW, May 1971, pp.214-217)
has brought to light a promising method of
encapsulating integrated and hybrid circuits.
The prosthesis will make use of four-layer
thick film hybrid circuits implanted beneath
the scalp and wired through a holein the skull
to the visual cortex of the brain. Coupling to
photo-electric units (a crude television
camera) outside the body will be inductive,
eliminating lead-outs through the skin which
might beentry points for infection.

The problem is to make the fairly complex
circuits fit into the small available space.
Although integrated circuits are themselves
small the usual kinds of encapsulation
increase the volume perhaps several hundred
times. Mr P. E. K. Donaldson, the
electronic engineer on the project, has
established that a thin covering of a silicone
compound may provide adequate protec-
tion. He has been testing circuits encapsu-
lated in this way immersed in a warm saline
solution to simulate conditions in the body,
with good results. Silicone seems at first
sight to be an unsuitable encapsulant
because it allows water vapour to pass.
However, water vapour as such is not harm-
ful and the silicone does not aliow enough to
pass to form liquid water on the circuitry.

Radio spectrometry on the
fringe of the universe

According to one familiar system of cos-
mology the velocity away from the Earth
of distant stars and galaxies is proportional
to their distance from us. The velocity can
be detected by optical spectrometry because
it causes light to be Doppler-shifted to a
lower frequency. This is the “redshift™” and
it causes the characteristic emissions of
light from hot elements in the stars to be
shifted to longer wavelengths.

Two compact radio galaxies of the
“quasar” type (quasi-stellar objects) with
enormous redshifts were recently identified
by optical telescopes. They are presumably
among the most distant objects in the
visible universe. The radio astronomers

have now taken a more careful look at
them. Ten observatories in different parts
of the world (including Cambridge) have
collaborated to make measurements of the
strength of the radio emissions on different
frequencies and so compile aradio spectrum
of the emission.

Both quasars have a low-frequency
cut-off at a few hundred MHz but are still
transmitting at full strength at the highest
frequency measured (85GHz). Both show
a peak at about 1GHz. One has a dip at
20GHz. There is some evidence (not con-
clusive) that one is fluctuating in strength
over periods of a few weeks. If confirmed
this will give an indication of the size of the
object since there is good reason to believe
that fluctuations do not occur at rates
shorter than the time it takes light- to
traverse the source. On this basis the evi-
dence suggests a diameter of about one
light month for the fluctuating quasar.
Compare this with the diameter of around
100,000 light years for a galaxy like our
own and it is'clear that quasars emit aston-
ishingly large amounts of power for their
size. The two quasars in question are
around 8000 million light years away and
therefore represent the universe at a
primitive stage. Perhaps contemporary
galaxies emit so much less energy because
most of the available fuel has been used up
in the meantime.

Nature, June 21, 1974, p. 743

Transistor absolute

" thermometers

Most semiconductor thermometers operate
by sensing either a change in bulk resistance
(as in a thermistor) or a change in the for-
ward voltage drop of a p—n junction with
temperature. A variation on the theme has
been explored at Manchester University.
It uses the change of short-circuit collector-
base leakage current with temperature. This
leakage depends on the Boltzmann factor
g/kT and is therefore a measure of tempera-
ture. If the transistor thermometer is cali-
brated at one known temperature it becomes
an absolute thermometer for other tem-
peratures. Comparisons with other forms of
thermometer such as mercury-in-giass and
copper-Constantan thermocouples show
agreement within 0.5°K over the range
100400°K.

Physics Bulletin, June 1974,p. 225

Ultrasonic tumour detection

Careful engineering at the Royal Marsden
Hospital has produced an ultrasonic detec-
tion system capable of finding very small
tumours in the liver and other organs.
The system works by preserving informa-
tion which is usually discarded. This is the
scatter by very small irregularities such as
tiny blood vessels, whose presence in
unusual places can indicate abnormal
tissue. To avoid losing these small signals
in the presence of much larger ones it is
necessary to amplify the received signals
in low 'noise amplifiers which compress the
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strong signals while preserving the weak
ones. Objects down to about 2mm diameter
are then detectable at the frequency and
pulse length used.

Primary cell
A new primary cell with good power-to-
weight ratio was discovered by accident
during laser research in the U.S.A. The cell
is based on lithium and carbon with liquid
¢ompounds of chlorine as electrolyte—all
relatively cheap materials. It has a
power-to-weight ratio eight times that of
a dry Leclanché cell and better shelf life.

The laser research involved dissolving
rare-earth compounds in liquid chlorine
compounds such as phosphorus oxy-
chloride and seeing if the passage of a
current caused emission of light. It did,
but the research workers also noted that
the rare-earth metal was being plated out
on the anode while the cathode released
chlorine gas. They correctly interpreted
this as a sign that they had the makings
of a primary cell—without the rare earth
compounds, of course.

Science, May 3, 1974, p. 554

Laser superhets at work

Radio operators are familiar with the effect
of switching on the b.fo. of a receiver
when there is no signal present. “Mush”
appears in the audio output. This arises in
part because the b.f.0. beats with i.f. noise,
down-converting it to audio frequencies.

A similar effect is put to good use in a
laser device for monitoring air pollution
designed at the Jet Propulsion Lab. at Cal.
Tech., U.S.A. The “laser heterodyne radio-
meter” detects the infra-red radiation which
is emitted by pollutants on characteristic
wavelengths.

A fast germanium photoconductor is
illuminated simuitaneously by the infra-red
emission of the gas and by a tunable laser
(the “b.f.0.”) on approximately the same
wavelength, The beat-noise output of the
photocell is amplified in a wide band
(600MHz) i.f. amplifier and detected. The
researchers calculate from their laboratory
tests that the system should detect ozone
in a layer of air about lkm thick at
concentrations down to 2 parts in 10°,

Lasers are also potentially useful in
astronomy, but this time as up-converters
where the “if.” is higher than the signal
frequency. The point is that the photo-
muitipliers which are used to measure the
light from stars are not sensitive at long
wavelengths. If long-wavelength “light” is
up-converted the sensitivity improves. In
experiments at Arizona University a
crystal of lithium iodate was used as the
frequency changer. The crystal was pumped
with a high peak output ruby laser which
generated TEM-00 mode oscillations. At
the high power the crystal is optically non-
linear and frequency changing takes place
when light from the telescope is introduced
along with the laser light.

Science, May 3, 1974, p. 570 (monitor)
Nature, June 14, 1974, p. 638 (conv.)
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Current-differencing amplifiers

1—signal processing circuits

by J. Carruthers, J. H. Evans, J. Kinsler and P. Williams

Three sets of Circards cover cdrrent-differencing amplifiers of

the LM3900 kind. This article

introduces the first, dealing with signal processing, and two subsequent ones will discuss
generation and measurement and detection applications.

In the process of improving on previous
designs a stage is reached where further
advances are won only with great difficulty.
At that point the problem has to be
changed if it is to be solved. Conventional
operational amplifiers have reached a very
high level of performance but the demands
from industry were for still lower cost and
for more functions in a given space. This
could be met by packing four amplifiers
into a standard 14-pin dual in-line package,
using two pins for the power supplies and
two inputs/one output for each amplifier.
Unfortunately the chip size then increases
to a level where yields fall off and the cost-
saving in the packaging is partially
neutralized.

When this conclusion was set alongside
the continuing demand for amplifiers
capable of operating from a single supply
such as car batteries, a discontinuity
appeared in the design process—an
integrated-circuit amplifier was designed
that depended on the difference between
two input currents for its performance
rather than the voltage differencing action
of the conventional operational amplifier
with its input long-tailed pair. The resulting
design is brilliant, simple in concept but
very subtly implemented.

To take advantage of its novel charac-
teristic the user must re-think his
philosophy. Most functions that can be
carried out with operational amplifiers can
be carried out with current-differencing
amplifiers; the configurations may look
similar; the component values may be
comparable. This surface conformity can
obscure the underlying differences, and the
user should be chary of attempting a direct
transposition of familiar circuits. The
problems are similar to those faced by valve
designers when transistors first appeared—
transistors could be forced to operate in the
known valve circuits but alternative
arrangements were soon found to exploit
the unique properties of these cold and
fragile new devices that lacked the warming
glow of the familiar friends.

It is to be assumed that what we are now
seeing is but the first generation of current-

differencing amplifiers, devices that seek to
capture the largest possible market by
accepting compromises in many areas. Be-
fore this article is published there may be
high frequency/low noise/high power
current-differencing amplifiers on sale,
but the basic design techniques should be
applicable to these just as users of the 709
can transfer their skills to the super-3,
infinite bandwidth, zero drift op-amps that
every self-respecting manufacturer now
seems able to offer. In this article two sub-
circuits are discussed which when com-
bined give the prototypical form of the
current-differencing amplifier now available
as a quad amplifier in 14-pin dual in-line
form.

One of these sub-circuits is a very old
friend. Fig. 1 shows a common-emitter
amplifier driving a common-collector or
emitter follower stage. The current in the
input stage is low enough, while a high
current gain minimizes the output
impedance. If overall feedback is applied
as in Fig. 2, the transimpedance of the
circuit is reasonably well-defined by R,,
i, for an input current i, the output
voltage swing is close to —iR;. This is
assuming high enough gains that the input
behaves as a virtual earth to signals. The
quiescent V,, of =0.6V prevents accurate
low-level d.c. amplification, and this is a
limitation shared by the monolithic i.c.
based on this concept.
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The voltage transfer function is non-
linear with a steep slope corresponding to
a fairly high voltage gain, from a fewtens
to a few hundreds depending on supply
voltage, resistance values, etc. An input
resistor can be added to produce an
elementary see-saw amplifier and the result-
ing voltage transfer function as shown in
Fig. 5 is linearized by the negative feed-
back. Use of a voltage source short-
circuits the negative feedback in the
circuit of Fig. 2 which is intended as a
current in/voltage out or transimpedance
stage.

The circuit is the d.c. feedback pair and is
already one of the most versatile problem-
solvers for the hard-pressed designer. In
monolithic i.c. form the ready availability
of constant-current sources allows them 10
replace R; and R,; as in Fig. 6. Two benefits
accrue. First, the increased dynamic
resistance boosts the gain, and secondly
the transistor currents can be tightly con-
trolled against wide variations in supply
voltage and temperature. This latter effect
ensures that the voltage gain is stabilized
as well as being increased.

A second sub-circuit which is also well
known is now added. Fig. 7 shows the
current-mirror which plays the dual role in
these amplifiers, to that played by the long-
tailed pair in operational amplifiers. For
well-matched transistors operated at equal
V.., the collector currents are comparable.
The differences arise partly from inevitable
imbalance in the transistors, partly
because as shown the base currents contri-
bute an error and partly because the
_collector-emitter voltages may differ. When

a current-mirror is added to the d.c. feed-
back pair from Fig. 6 then a complete,
albeit limited performance, current-
differencing amplifier results (Fig. 8).

With negative feedback added the third
source of error listed above is removed,
because the collector potential of T, is
constrained to equal that of 77, base, i.e.,
Tr, and Tr, have comparable V, values as
well as identical V,, values. With resistive
feedback the output voltage is controlied by
the difference between the two input
currents. That at the inverting input would
normally flow on through the feedback
path (provided Tr, base current is small)
while that at the non-inverting input is
mirrored in the current drawn by 77,
collector, reducing the net input. Both
currents are normally positive. Transistors
Tr,, Tr, are inoperative for negative
currents while that in the inverting input
may have either polarity. As a main advan-
tage of the amplifier is that it can perform
complex functions while requiring only a
single-polarity supply, negative currents
are not normally present except for some
ac./pulse circuits. Additional networks
are provided in the practical amplifiers to
clamp the inputs on negative voltage swings.

A more detailed description of the prac-
tical circuit will be given in a following
article. This set of Circards (no. 16) is
concerned with signal amplifying and
processing, which will be followed by a
series on the generation of signals and
waveforms. In each of these areas novel
solutions can be found, and we can only
liope as users to match the ingenuity of the
designers of these new amplifiers.
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Titles of cards in set 16 of

Circards are

1 Current differencing amplifiers
2 Basic amplifiers 1
3 Basic amplifiers 2
4 Logic gates \
5 High voltage amplifiers
6 Power amplifiers
7 Bandpass amplifiers
8 Notch filters
9 Low-pass/high-pass filters
10 Gain-controlled amplifiers

What are Circards?

Circards are a new method of collating
and presenting data about circuits in a
compact and easily retrievable way. The
sets of 203X 127 mm (8 X 5-in) double-
sided cards are designed for easy filing in
standard boxes and for easy access at the
desk or at the bench, where transparent
plastics wallets keep the cards in good
condition.>

Each card normally describes operation
of a selected circuit, gives measured per-
formance data and graphs, component
values and ranges, circuit limitations and
modifications to alter performance. Sugges-
tions for further reading are included
together with cross references to related
circuits on other cards. The Circard
concept was outlined more fully in the
Octaber 1972 issue of Wireless World.

How to get Circards

Order a subscription by sending £13.50
for a series of ten sets to
Circards
IPC Electrical-Electronic Press Ltd
General Sales Department, Room 11
Dorset House
Stamford Street
London SE1 9LU

Specify which set your order should start
with, if not the current one. One set costs
£1.50, postage included (all countries).
Make cheques payable to IPC Business
Press Ltd.
Topics covered so far in Circards are
1 active filters
2 switching circuits (comparator and
Schmitt circuits)
3 waveform generators
4 a.c. measurement
5 audio circuits (equalizers, tone controls,
filters)
6 constant-current circuits
7 power amplifiers (classes A, B, C & D)
8 astable multivibrator circuits
9 optoelectronics: devices and uses
10 micropower circuits
11 basic logic gates
12 wideband amplifiers
13 alarm circuits
14 digital circuits
15 pulse modulators
Three sets deal with the uses of current
differencing amplifiers—the first, set 16,
being available shortly. Further sets will
cover two-transistor circuits, multipliers
and dividers, code converters, d.c. ampli-
fiers and choppers, amplitude modulation
and detection, transistor arrays, a.f. oscil-
lators and voltage-to-frequency converters.
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New
Products

Power source

A power source capable of delivering
250VA single-phase output over the
frequency range 45Hz to 20kHz is avail-
able from Wessex. Known as the model
251T, two or three can be combined with
the appropriate oscillator to provide a 500
or 750VA three-phase supply. The unit
employs overload protection by means of
sensing both the magnitude and phase of
the load current. Instantaneous reset
occurs when the overload condition is
corrected. Wessex Electronics Ltd, Stover
Trading Estate, Yate, Bristol BS17 5QP.
WW311 for further details

Portable oscilloscope

Telequipment have introduced the D32,
a portable, dual trace, 10MHz oscilloscope
with a provisional price of £250 inc.
batteries. It will operate continuously for
four hours on its internal batteries which
are trickle-charged, from a built-in
charging unit, when the instrument is
powered from the mains supply. The

D32 measures 105X235%288mm and
facilitates a 70X'56cm c.r.t. which uses a
3kV accelerating potential. A maximum
sensitivity of 10mV/division is offered by
both vertical amplifiers with the full band-
width response. Television triggering
facilities are incorporated and the -dual-
trace display is automatically switched
from chopped sweep to alternate mode at
sweep  speeds above  0.1ms/division.
Tektronix UK Ltd, Beaverton House,
PO Box 69, Harpenden, Herts.

WW313 for further details

Fan-top heat sinks

Chp on, fan-top heat dissipators for TO-5
transistor cases are claimed to more than
double the allowable dissipation in free
air. The TXBF-032-025B type dissipators
employ beryllium copper spring fingers
finished in black cadmium, and measure
4in high by 3in diameter. GDS Sales Ltd,
Michaelmas House, Salt Hill, Bath Road,
Slough, Bucks.

WW314 for further details

RF speech clipper

A self-contained speech clipper which
plugs in series with a microphone will
effectively give ten times the peak power
from a transmitter. The speech input signal
is translated to a 60kHz s.s. suppressed-
carrier signal and then amplified and
“clipped”. The signal is then filtéted and
demodulated to give an audio output with a
greatly increased average-to-peak voltage
ratio and greatly reduced harmonic dis-
tortion. The circuit, which uses c.m.o.s.
and operational amplifiers, has an input
sensitivity at 1kHz (at clipping threshold)
of 8mV pk-to-pk and an input impedance
of 60kQ. The s/n ratio at clipping threshold
is 45dB and the degree of r.f. clipping
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obtainable before the input stage begins
to limit is 26dB. The unit, which uses a PP9
battery, costs £45 + v.a.t. Datong FElec-
tronics Ltd, 11 Moor Park Avenue, Leeds
LS64BT.

WW300 for further detail$

Insulated heat pipes

An clectrically-insulated, thermally-con-
ductive range of heat pipes is now available
from Jermyn. The pipes, which are con-
structed from copper or stainless steel, have
a ceramic insert along part of the tube
and a wick material composed of continuous
amorphous silica fibres which will with-
stand temperatures of up to 1,000°C.
Multi-input assemblies can be manufactured
with electrical isolation but thermally
coupled to provide central cooling and
thermal equalization. Jermyn Manufactur-
ing, Sevenoaks, Kent.

WW302 for further details

Flameproof resistors

A range of self-extinguishing resistors
named Flameproof act as fuses when over-
loaded instead of igniting as is the case with
standard types. The resistors, which exist
in ranges from 1 to 10W, are available in
values from 10Q to 1.5MQ (depending on
rating) and with tolerances of 2 or 5%.
Electrosil Ltd, Corning Electronics Europe,
PO Box 37, Pallion, Sunderland, Durham
SR4 6SU.

WW301 for further details

Display screens

A series of 25 X 18cm display screens
housed in modular cases have input
terminals connected directly to the scan
coils and have a transistorized e.h.t.

=
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system fitted. A special blanked-off sec-
tion is incorporated in the design for
installing additional circuitry as required.
The blanked-off sections are a similar size
in each module but these sections can be
sized to customer requirements. The photo-
graph shows a wobbulator module, a com-
plete instrument available from Chiltmead
Ltd, 7/9 Arthur Road, Reading, Berks.
WW309 for further details

Record brush

A record brush from Decca utilises over a
million synthetic, electrically conductive
fibres each with a diameter of nine microns.
These fibres are small enough to penetrate
the grooves of a record and remove any
dust that may be present. The brush also
has an aluminium top that allows static
present on the disc to be discharged
through the bristles into the body of the
user. The record brush comes complete
with its own cleaner/stand and costs
£4.95 inc. v.a.t. Decca Special Products,
Ingate Place, Queenstown Road, London
SW8 3NT.

WW315 for further details

Print-out calculator

The Centex 330 calculator features a
silent print-out based on a thermal print-
ing system developed by Contex Research.
This system is completely solid state and
will print at a speed of 45 digits per second.
The calculator incorporates memory
storage, overflow/underflow, percent opera-
tion with discount/nett feature, floating/
fixed decimal point, and buffered key-
l/)oard. The buffer function stores all the
information entered and automatically
prints it in the correct sequence during
calculation. The calculator, which is manu-
factured in Denmark, weighs approxi-
mately 4lb and costs £169 plus va.t.

Broughton & Co Ltd, 6 Priory Road,
Clifton, Bristol.
WW2316 for further details

L.e.d. dual sockets

Augat Inc. have introduced a new range of
l.e.d. (or filament) display sockets suitable
for mounting on p.c. boards. The sockets,
which can be ganged up to ten units by
means of a special extension, have gold-
over-nickel-plated beryllium copper con-
tacts which will accept round or flat
leads. The range of sockets include
models with 7 and 16 pins, as well as
inclined sockets at 45°, 60° and 90°.
Rastra Electronics Ltd, 275-281 King
Street, London W6 9NF.

WW305 for further details

Breadboards

A range of breadboards and bus strips with
a 0.1in grid allows discrete components and
i.cs to be plugged in and removed without
soldering. Each terminal consists of five
inter-connected tie points formed from
prestressed, spring-loaded  nickel/silver
alloy giving secure mechanical and low-
resistance electrical connections. The
components plug in the breadboard and
are interconnected with 24 s.w.g. hook-up
wires. Bus strip is used to connect to a
power supply. Jermyn Manufacturing,
Sevenoaks, Kent.

WW310 for further details

U.h.f. power amplifier

The latest addition to the MPD range of
class A amplifiers is the model LWA
510-20. This wunit will deliver 20W
saturated power over the frequency range
500 to 1000MHz. The amplifier requires
a d.c. supply of 24V at 5.5A to provide a
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gain of 48dB with a noise figure of 10dB
and harmonics of —20dB minimum at
1dB compression. Microwave and Elec-
tronics Division, REL Equipment and
Components Ltd, Croft House, Bancroft,
Hitchin, Herts SG5 1BU.

WW312 for further details

N

Gain/phase meter

The model 305-PA-3009 gain/phase
meter will give a direct digital readout of
phase angle from —180° to +360° with
input signals from 2Hz to 500kHz at
levels from 1mV to 150V. An accuracy of
+0.1° in the frequency range 50Hz to
50kHz and +0.25° from 2Hz to S00kHz
is quoted for the meter. The instrument,
which will also measure signal gain, has a
switch to select reference voltage, signal
voltage, signal/reference voltage ratio or
signal/reference phase angle. These four

. quantities are also available simultaneously

as proportional analogue voltages. A
warning lamp is incorporated, indicating
where the reference or signal levels exceed
or fall below the permitted ratings of the in-
put channel. Euro Electronic Instruments
Ltd, Shirley House, 27 Camden Road,
London NW1.

WW3I7 for further details

Multiway connectors

The 30600 series of plug and socket con-
nectors is designed to' provide multiway
patchboard programming on automatic
test and computer equipment. The units
feature a screw-operated insert/extract
mechanism together with polarising pins. A
variety of configurations up to 300 ways
are available with each 1mm diameter, gold-
on-silver plated pin having a rating of 7A
at 250V r.m.s. The plug is fitted with a
removable metal cover for access and the
socket has drilled flanges for mounting on

Ww316
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equipment. Channel Electric Equipment
Ltd, 18 Cross Street, Reading, Berks
RG1 1BR.

WW319 for further details

Hand-held multimeter

This multimeter is based on the Chinaglia
80pA moving coil unit. Range selection is
by means of test lead sockets, and indica-
tion is on six coloured scales. The full-
scale ranges are 100mV to 1.0kV d.c,
and 5.0V to 1.5kV a.c., 100pA to 1.0A
d.c., and 5.0mA to 0.5A a.c., 10kQ to
1.0MQ, and decibels from — 10to + 65dB.
The instrument’s sensitivity is 10kQ/V d.c.
and 2kQ/V a.c. with an accuracy of +2.5%
d.c. and ohms, +3.5% a.c. The meter,
which is powered by 2X 1.5V batteries,
measures 90X 90X 28mm and weighs
165 grams. Chinaglia, 19 Mulberry Walk,
London SW3.

WW304 for further details

Differential a.c. amplifier

The type 9454 (differential amplifier
exhibits a common mode rejection of
130dB at 1kHz and intermodulation pro-
ducts of 0.003% typical. The band-
width of the 9454 is 0.1Hz to 2MHz at the
—3dB point. The gain may be set to
within 1% over the range 100 to 19dB.
The controls for the instrument include
bandwidth selection, high and low pass
filters switchable in decade steps, line re-
ject and external filter facilities, which
may be switched in or out. L.e.ds are pro-
vided to indicate prefilter overload, and
gain uncalibrated. The physical dimen-
sions of the unit are 18X 87X 285mm.
Brookdeal Electronics Ltd, Market Street,
Bracknell RG12 1JU, Berks.

WW303 for further details
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Miniature axial fan

The 126LF is a 50/60Hz axial fan with a
rotational speed of 2700r.p.m. at 50Hz
and a corresponding maximum delivery of
13 litres/second. To obtain this delivery the
motor requires 11W at 240V and will rise
in temperature by 35°C. The fan has a five-
bladed, glass-filled, flame-retardant impeller
mounted in a diecast aluminium alloy
housing. The motor is a two-pole, shaded-
pole induction type with built-in impedance
protection. A life expectancy of five years is
claimed under normal generating condi-
tions and in a temperature range from
—10 to +70°C. The assembly is mounted
by two square flanges containing fixing
holes. Amphenol Ltd, Thanet Way,
Whitstable, Kent CTS5 3JF.

WW308 for further details

Videodelay unit

A variable video delay unit type UN3/9
can be inserted into 75 coaxial cable via
BNC connectors to provide a delay from
3ns to 9ns, which is the equivalent of two to
six feet of cable. The device is also useful
in situations where temperature variations
cause a delay change, in which case the
unit is simply readjusted. Matthey Printed
Products Ltd, Wililam Clowes Street,
Burslem, Stoke-on-Trent.

WW2325 for further details

Instrument cases

Two series of small instrument cases have
now been added to Imhof-Bedco’s range
of enclosures. Series A cases are available
in three sizes and have a single extrusion
on each side with the top and bottom
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covers being formed to meet the side ex-
trusions. The B series, available in four
sizes, have extrusions at both the top and
bottom of the sides which are joined by
protruding handles. Adequate ventilation is
provided on all models and an adjustable
tilt foot is available as an optional vxtra.
Imhof-Bedco Ltd, Ashley Works, Ashley
Road, Uxbridge, Middlesex UB8 2SQ.
WW307 for further details

High-power op-amp

The IS741H150 is a high-power op-amp
capable of driving loads as low as one ohm.
The manufactures claim that the unit will
deliver nearly 200W continuously into four
ohms making it suitable for servo, switching
and audio applications. The device is a hy-
brid type with thermal compensation, and an
electrically-isolated heat sink. The amplifier,
which plugs into a nine-pin socket, features
0.01% harmonic distortion at 1kHz, 30dB
gain at 150W, and a unity-gain bandwidth
of 2MHz. Application notes are available
on request. Integral Systems, 500 Waltham
Street, North Wilmington, Massachusetts
01887.

WW326 for further details

Ferrite cores

Mullard have announced a new series of
four ferrite transformer cores. The cores
have been developed for use in high
frequency (25kHz), switched-mode power
supplies from 50 to SO0OW. The improved
ferrite material used in the construction
maintains its magnetic characteristics at
temperatures greater than 100°C. The
cores are E-shaped and by means of bolts
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through grooves in the outer arms, two can
be clamped together to make a transformer
core assembly. For further information a
booklet is available. Requests for copies,
quoting reference TP 1450, should be made
on company-headed paper to: Instru-
mentation and Control  Electronics
Division, Mullard Lid, Mullard House,
Torrington Place, London WCI1E 7HD.
WW306 for further details

Variable oscillator

Ampex have introduced the VS-10 variable
speed oscillator for professional audio
recording applications. The unit is speci
fically designed for use with the Ampex
MM-1100 and AG-440 series of recorders
and is available with a four-digit electronic
display. A range of + 1 full tone in quarter-
tone steps is offered with a coarse/fine
wariable speed adjustment. The device,
which will drive up to three recorders,
-weighs 2.5lb. Ampex Ltd, Acre Road,
Reading, Berks.

WW320 for further details

Multiturn potentiometer

A carbon-track multiturn preset potentio-
meter suitable for fine tuning applications is
available with a rotation of either 25 or 40
turns. Designated the 197, the potentio-
meter “offers a standard resistance of
_100kQ linear and diode law, with “specials™
in the range 100Q to 4.7MQ linear, and
1kQ to 2.2MQ log. The device has a slipping
clutch stop and has a life of 100 traverses
in both directions within the temperature
range of —30 to +60°C. AB Electronic
Components Ltd, Abercynon, Glamorgan
CF454SF.

WW318 for further details

Miniature cut-out switch

A cut-out switch designed to prevent over-
load damage to motors and transformers
is actuated by an overcurrent conditions
only. In the “off” position a button projects
which can only be reset manually. The
switch mechanism incorporates a trip-free
release, and three mounting options are
available for central, slip-in or flange-with-
map fixing. The overall size of the switch
is 40X 15X11lmm and the maximum,
ratings are 15A at 24V ac./d.c., 6A at
240V a.c. with a breaking capacity of
10X input current. Swiss Instruments
& Components Ltd, Swissinco House,
Roebuck Road, Chessington, Surrey.
WW327 for further details

Proximity switch

The model 8-210 solid-state proximity
switch from Elliot Relays has a sensing
distance, for ferrous metals, of 0.25
+0.05in, and 0.10 +0.0lin for a

precision version. These distances are
approximately 50% less for non-ferrous
metals. The switch, which weighs 1.5 oz,
is housed in moulded epoxy resin with

solder/push-on terminals. The device fea- -

tures a response time of 3ms for rapid and
repetitive operation, together with different
output options. Reverse polarity and
momentary (60s) short-circuit protection
is incorporated in the unit, which will
supply 100mA at 20-30V d.c. into a
resistive or inductive load. Elliott Relays,
70 Dudden Hill Lane, London NW10 1DJ.
WW328 for further details .

Etch-resistant transfers

A transfer set comprising ten cards has
been introduced by PCB Transfer Systems.
Each card has a different set of shapes
such as d.il. i.cs, edge connectors, bands,
etc., with board No. 1 being a mixed
collection of symbols. The method of using
these transfers is to rub down the p.c.b.
with abrasive paper in order to clean it.
Place the tacky side of the symbol down
on the p.c.b. and rub the reverse side with
a ball pen, lift off the film and smooth
over by rubbing with the released paper to
ensure that there is no “lift off” at the
edges. The p.c.b. now only requires etching.
The transfers can be rubbed away with
wire wool to reveal the copper shape
required. A complete set of ten cards costs
£2; individual cards can be purchased for
22p each. E. R. Nicholls, 46 Lowfield
Road, Stockport, Cheshire.

WW329 for further details

Solid State
Devices

The names of suppliers of devices in this
section are given in abbreviation after
each entry and in full at the end of the
section.

Photodiode array

A’ two-dimensional self-scanned array of
photodiodes called the IPL2D1 has been
announced by IPL. The device consists
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of a matrix of 64 X 64 sensors and is
intended for measurement of width/area,
particle counting, character recognition or
similar applications. Scanning speeds are
up to SMHz giving over 1,000 frames per
second. The device is on a silicon chip
lin square encapsulated in a 24-lead d.i.L
package with a glass window. Customer
‘“specials” can be produced with arrays
from 5 X 20 up to 200 X 200 sensors
using m.o.s. techniques. The price of the
standard device is £200 each for 100 up
quantities.

WW 350 for further details IPL

Dual gate f.e.t.

Two new dual gate fe.t.s from Motorola
offer a common source power gain of
10dB and a noise figure of 6dB maximum
at S00MHz. The 3N209 TO-27, and
3N210 micro-H package feature a low
reverse transfer capacitance of 0.03pF
—maximum and built-in input protection
zener diodes. The devices have a maxi-
mum drain-source voltage of 25V and
maximum power dissipation of 300mW.
WW 351 for further details Motorola

Silicon power transistors

The 2N6469, 2N6246, 47 and 48 are epi-
taxial base p-n-p power transistors featur-
ing high gain at high current. Another
series called the 2N6470, 71 and 72 are
n-p-n types and may be used as comple-
ments to the above types. All of the tran-
sistors are in the TO-3 package and have
a power dissipation rating of 125W at case
temperatures up to 25°C. They differ in
voltage ratings and in the currents at
which the parameters are controlled.

WW 352 for further details RCA

Clamper/damper diodes

A series of silicon diodes called CD-1
and DG-1 are designed for clamping cir-
cuits in horizontal deflection systems and
damper applications. The diodes have a
glass passivated construction and are
hermetically sealed. The peak forward
surge current at 75°C is 50A with an
average forward current at 50°C of 1.5A.
The typical forward recovery voltage is
30V for CG-1 and 25V for DG-1.
WW 353 for further details

General Instrument

Suppliers

Integrated Photomatrix Ltd, The Grove
Trading Estate, Dorchester, Dorset.
Motorola Semiconductors, PO Box 8, 16
Chemin de la Voie-Creuse, 1211 Geneva
20, Switzerland.

RCA Ltd, Solid State-Europe, Sunbury-
on-Thames, Middlesex.

General Instrument Europe S.p.A., 20149
Milano, P.zza Amendola 9, Italy.
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Real and
Imaginary

by ‘"Vector”

Just drop me aline . . ?

Of all the sacred cows which ruminate at
our expense over this sceptr’d isle, none
are more permanent features of the land-
scape than the Post Office and the two
broadcasting authorities. There’s a curious
love/hatred relationship between them and
us; we heave-a brick at one or the other
now and again but it never occurs to us to
have them put down and to replace them
with an improved breed. The landscape
without them would be rather like The
Stag at Bay without the stag.

" One reason for this, I suppose, is that
they were there before we ,were born;
institutions which always have been and
always will be and which, like the laws of
the Medes and Persians, alter not. Which
is by no means the case, of course. The
Post Office’s monopoly in matters of tele-
graphic and telephonic communication
dates back to less than a century; the
BBC as a corporation is not yet 50 years
old, while the IBA has chalked up a mere
20 years. So while it may be heresy to
consider their destruction, it’s by no
means treasonable to question where the
arm-lock they collectively exercise upon
communications is justified.

Let’s look at the Post Office first.
Seemingly inviolate by reason of its
monopolistic powers, it goes on losing
millions every year while it fights a losing
battle against events. Its parcel- and
letter-carrying service is Hemonstrab]y
much inferior to what it was 50 years ago;
so also is its telegram service, which has
been priced almost out of existence. On
the credit side, it’s making strenuous
efforts to improve the telephone service
although, perhaps inevitably, there’s a

school of thought that doesn’t agree with

the approach.

To return for a momenttoletter-carrying,
the reasons for the deterioration are
plain to see. One is the sheer bulk of
correspondence - which now has to be
handled and another is the high cost of
labour necessary to move what is literally
a mountain of paper around the country
every day. Faced with such a situation,
it’s characteristic of a Civil Service-
orientated monopoly to put a perfunctory
patch on the creaking structure in the

pious hope that the mechanism will con-
tinue to grind along until retirement,
when the buck will pass to somebody
else. As for the general public, they can
lump it; they have to, because there isn’t
an alternative carrier.

It only needs a little touch of the Jules
Verne to see that the letter, as we know it,
is an archaic method of communication.
I see that a recent estimate of the average
cost of producing a business letter puts
the figure at £3, which doesn’t get us off
to a promising start. Surely, in view of
the electronics technology now available
or in early prospect, the rational approach
would be to dictate a communication to an
office machine for automatic transference
to a reciprocal device at destination,
where a permanent record could be made
if required? Private correspondence could
be similarly dealt with; it could easily be
arranged that no outside access to the
message was possible.

I’ll come back to this shortly but for the
moment let’s digress on to radio com-
munication and broadcasting in particular,
which is another thing we tend to accept
without question.

Now, in terms of keeping in touch with
mobile objects such as ships, aircraft and
land vehicles, radio is the only feasible
method, but for entertainment dissemina-
tion it could be a very different story.
True, a case for the continuance of sound
broadcasting can be advanced on the basis
of its use by motorists; privately, I’ve an
uneasy feeling that car radios, by diverting
concentration, may be the cause of more
accidents than is generally admitted, but
we won’t argue that one. Instead, let’s put
television broadcasting under the spot-
light.

As a system it wastes power. In order
that the signals should reach the places
we want them to, they must also dis-
sipate themselves unprofitably in all sorts
of useless ways—in girderwork, building
and even (as recent correspondence in
Wireless World has pointed out) in trees.
With the quasi-optical ranges obtainable
at vhf and uhf we have to have a
proliferation of stations in order to
cover such a small area as the UK and
even then with a degeneration in sig./noise
ratio all the way. The video component
takes up a lot of bandwidth in relation
to the amount -of information it carries,
while further sizeable sections of the
band have to lie fallow in the cause of
station separation; this is serious because
r.f. bandwidth is an inelastic commodity
and in acutely short supply.

As you’ll have gathered by now, over in
the blue corner, sparring away busily with
all digitals, is radio’s traditional enemy
the cable. If, instead of broadcasting the
TV signals, you transfer them from

"analogue to digital form and pipe them to

destination, all sorts of advantages accrue.
En-route signal distortion is considerably
reduced; there are no fringe areas of
reception because the signals can con-
veniently be boosted at intervals; a far
more efficient use is made of the power
input (youre not wasting kilowatts
any more) and a greater choice of pro-
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grammes becomes possib €. Whereas, under
the broadcast system, four services are
the maximum for the foreseeable future,
line communication by coaxial cable, wave-
guide or possibly the fibre-optics ap-
proach, can provide as many as you want.

The advantages by no means end there;
the receiver itself becomes simpler; the
unsightly assortment of fishbone arrays
which clutter our rooftops could be turned
into scrap and re-cycled, while the picture
itself would be freed from the vagaries
of the ionosphere and troposphere, with
co-station interference a thing of the past.
With plenty of bandwidth to play with,
something approaching realism in colour
reproduction could be achieved, either
by transmitting full R-G-B information
or even, perhaps, by moving to seven-
colour reproduction! Over and above all
this, the radio frequencies now allocated
to television broadcasting would be freed
for other and more vital services where
radio communication is essential.

Unfortunately, there’s just one leetle
snag in these proposals, namely that
neither industry in its factories and
offices, nor Joe Bloggs in his semi-
detached, has anything more wideband
than a nineteenth-century telephone line
connecting him with the outside world.
Nor, as far as I can see, have they any
prospect of getting a wideband service in
the reasonably near future. Which brings
us back to the Post Office and its mono-
poly. Presumably their standpoint is that
they’ve neither the money nor the effort.

Fair enough. But we’re no longer in the
nineteenth century; we’re almost in the
twenty-first, and our information is still
being humped around by the ton instead
of by weightless electrical signals. So
why not remove the Post Office monopoly
on installing cable for money and let
private enterprise see what it can do? If
broadcasting as we know it founders in
the process, what does it matter if it’s
replaced by something better?

In the USA they order things dif-
ferently and—let’s admit it—not always
for the best. But over there, cable systems
seem to be making significant headway
after only a relatively short period, and
although at the moment they don’t offer
any real threat to the “off-air” broad-
casts there are already over 90,000 instal-
lations in New York. Other cities are
following suit.

To conform with the requirements of
the Federal Communications Commission,
four kinds of access channels are pro-
vided, namely, public, educational, govern-
ment and leased. Of these, the public access
channel is a new phenomenon: the cable
company provides a minimal amount of
equipment—cameras, v.t.rs and so on—
and anyone who fancied his or her chance
with entertainment or a message can have
five minutes’ free time, or longer if it’s
paid for at cost. This “do-it-yourself”
local broadcasting tramples across the
mystique-laden fields of professional
programme production. It might catch on;
it might die the death; but at any rate
one can never accuse the USA of re-
luctance to have a go.
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Alls deareven in fog.

With EEV

millimetre wave magnetrons.

——
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Photograph by courtesy of British Airport Autherity.

London Heathrow is the world’s busiest
international air terminal. At peak periodsit
handles over 800 flightsa day, and over
20,000,000 passengersa year.

To avoid ground collisions, controllers
must know where everything isat all times—in
all weathers.

At Heathrow they get a clear view even in
fog with high-definition radar incorporating
EEV’smillimetre wave magnetrons.

EEYV hasone of the most extensive and
advanced millimetre wave tube capabilities in
the world.

EEV’s M5059 isan 8mm frequency agile
magnetron with advanced piezc-electric tuning.
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This is the tube for rapid tuning, long life and
complete reliability.

The lightweight M5057 is a unique EEV
4mm pulse magnetron which operates -
at pulse lengths as short as4nS with
high rates of rise in voltage.

For the clearest answers
toall questionsof high
definition radar —
commercial or
military —ask our
microwave engin-
eersat Chelmsford.

Write or 'phone
for data.

EEVand M-OV know how.

ENGLISH ELECTRIC VALVE CO LTD. Chelmsford, Essex, Engtand CM1 2QU. Tel: 0245 61777, Telex: 99103.Grams: Enelectico Chelmsford. S&€C E
WW—021 FOR FURTHER DETAILS
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LPI18s Diode - tuned Front End
LPII8S F.M. 1. F. Amplifier
LP1400 Stereo Multiplex Dacoder

MINITRON

Filoment Indicators; 16 Pin DIL |G
Char acter Height .
0-9 Digit

2 1 Overflow/Polaffty

Ref 3015F
Ref 3015G

NEW PRICE £129

st . GRADE BRANDED RODUCTS

7400 20p 7442 8lp 74%
7400 20p 7445 £1.20 2491
742 200 7447 £1.45 7492
7403 20p 74474 £) .80 7493
7404 20p 7448 £1.50 74100
7408 25p 7470 33 74121
7409 29 7473 alp 74122
7410 20p 7474 alp 74141
7413 ap 7475 74154
7420 20p 7476 4p 74192
7430 20p 7486 4% 74193
741 8ip 7489 £4.75 74196

PHOTO -DARLINGTON

/{@ 2NS777 W

Veeo; Vebo 25v; Vebo 8v
Veeo; Vebo 25v; VEBO B
hfe 2500; lc 250 MA "’

This trio make one of the mast fabulous F. M. tuners

VAT INCLUSIVE

Groen
Yellow

Seven
Segment

MAN 71

MAN 5)

MAN 81

Overflow

)

MAN 73

MAN 53

MAN 83

Afl Common Ancde; Left Hand Decimal Point
Charocter Helght 0.3°

OUR PRICE £2.65 each
3o DECADE DIGITAL VOLTMETER INTEGRATED CIRCUIT

This state-of-the<art MOS LS chip contoins
all the logie necessary for o 34 decade, dual
slope integrating, automatic polarity detecting
DVM. Supplied with free dota and circuit

booklet

OUR PRICE ONLY £7.79

(booklet alone 10p}

oL 707

0.3° high charocter
14 pin DIL

DL 701

(1)

Common Anode
Red Only

£2.79

Back in stock again!
HC244R

The Stabilized Power supply

for which demand always excesds supply
switched 3; 6; 73 & 9 volts up 10 400 mA

DIODES

of all time . Typical chonnel separation 50 db .
709 8pindip) 34p  MCIIO3L £1.89  TAA300 £1.79 AALT®
709 (10-99) 40p  MC1306P 55 TAA3I0 £.37 AAI20
709 {4 pindip) 3% MCI3I0P £3.05  TAAIQ 9% | aniz
710 (8 pindip) 35 MCI3)2P(see below) TAAS50 8lp | Baloo
710 (TO-99) 40p  MCI330P 88  TAAS70 £1.85 BAT02
710 (M pindip) 3% MCI3aP £1.29 BATIO
711 (10-99) 45p  MC1350 8p  TBAS20 £2.7) BALLS
711 14 pin dip) 3%  MCI35) £1.0  TBAS3O £1.98 | pajas
73 (10-99) %p  MC1352 £1.10  TBAS40 £2.00 | paigs
723 (M pindip) 95 MCIIST £1.59  TBASGOC £2.98 | aales
741 {Bpindip) 42 MCI358 £1.68  TBAG2SA £1.04 | parsg
741 10-99) 45 MC1375 £1.41 TaAezsE £1.04 BAISS
741 (14pindip) 43p MCIS6CG  £1.75 T8A625C £1.04 | a5
747 (14 pindip) 92 MCI45BCPI  £2.42  TBAGST £2.00 | paxie
748 (.8 pindip) 42p MCI488G £2.52  TaAB00 £1.59 | galos
748 (TO-99) 450 MCI49s £5.645  TBABIOS £.70 | pgioss
748 (14 pindip) 43p  MC14%G £1.49  TBABIGAS £1.49 | ayio0
MC3302 £1.33 8Y103
AY-5-5310 £7.79 MC340) 7P TCA940 £2.64 BY105
BHA0D02 £3.95 TDAI200 £2.15 | gyize
MFC 40008 4% BY127
A6 MFC40604 78 ULN2111A £1.59 8Y133
CA3065 n.:? MFC6030A 83p 8Y164
CA3075 £1.45 MFCO040 £1.10 ZN402E £1 98 BY176
CA308) £.64 ZN4O3E £6.60 8Y182
CA082 €165 -MM53N4 £7.92  2ZNAI4 £1.32 BY 250
MMS316 £16.50
t% :: f:: MVRSV £1.65
1037 €165 MVRIV £1.65
1129 €165 MVRISV £1.65
0
o e meso £1.32 v 800mA
NESS5 85p I MCRI02 32
NE556 £1.65 50v
LM301 (TO-99)  60p  NES&OB £4.92 SOv  MCRIO3 adp
LMI01 (8 pindip) 53p  NES4IB un 100v  MCRIGY 4%
LM307 (TO-99)  60p NES4ZS £4.92 000 MCRI20 5ip
LM307 (8 pin dip} 53p  NESGS £2.80 00
LMIOBHTO-99) £1.29  NES6s £2.75 600,
LM308 (8 pin dip) 9%  NESET £2.80
LM309K £2.41
LM339 76 L4 £1.76
Lm37) £2.08 g q5 £2.29
LM372 £2.48 g 00 £2.89 i 18 BA
LMm373 £ 10 50 IN40O! Slp INS400
w377 £2.97 SN7549 £1.49 100 IN4OO2 7k IN5401
LMI80 £1.40  SN75492 £1.69 200 INGO3 % INS402
Lm38) £2.31 400 INMOO4 9 IN5404
LM382 £2.24 MC 1312 CBS SQ 600 IN4DOS  11p IN5406
LM3900 77p| Decoderinc. ollports | go0  |NADOS 13} INSK7
8 leofler  £6.49

Polarity reversal switch; Neon Moins Indicator; on/off twitch; 4 heod
Multi-Way output plug adaptory Meta! Case; Rubber Feet
£4-99 < p & p lép

telephone:
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Dept. 5

56. Fortis Green Road, London, N10 3HN.

01883 3705

SIEMENS

LKQUID CRYSTAL DISPLAY complate with
socket and removable reflactive bocking;

Ref ANAIIZR 13mm charocter height. Can

be directly driven by Notional Semiconductors
Alam Clock chip MMS316.

OUR PRICE £14.37
LIGHT EMITTING DIODES

0.125" dia. TIL209 Type:

Red  24p eoch;Yellow 99 sach;
Green 41p eoch;White  35p each:
DL 747 0.125" dia.
0.6° high character Red (LED2) 26p ea.
L.H. Dec P. Green (LED4) 69 ea.
0.175" dia. groen LEDS) 75p ea.
0.2% dia. MLED 450/750/850 Type:
v Red  2Bp each
Common Anode JJ/ Green 45p eoch
Red Only s, ¢ Yellow 99 each

£2,

T092 style MLED 500 still only 17p RED)

Transistor F.M. Tuner
Chassha, 9 volt
Opsration .

A10055

€8.20.

STEREO. TUNERS

Sterec Decoder
to match AI0OS MS E6.20

LOW COST

RED ( Led 7)
GREEN ( Led18)
YELLOW ( Lea21)

New Mini .M. Tuner
+ 12 volt supply
£6.90

£7.76

Matching Sterso Decoder

ACI07  1&p  aAFZ9 4lp  BCN09 4p  BFI79 33 esxa2l 2 ZTXI09 15 2N3706  l4p
10p BZX70 27p ACI26 13p ASY26 33 BC12L 125 BFI18O 33 BSY9SA 4p 2TX300 12 2NI707 1
100 Saries AC127 13 acio7 Np  8C3L 135 BF18! 3p  BUIOSOET.92  ZIX30H 13p  2N3708  10p
100 BZYBB p AC128 13p  sclos Mp  BC2U4L 13 BF184 28p DIV 53 ZTX302 175 2N3709  10p
0p  Serles ACI76 15 BCI09 12 8C268 15  BF185 ZBp  D4ONI  6lp  ZTX303 T4 N30 lp
p  0a7 I1p AC187 22 8ciz 22p BC407 Vep  BF194 15 MJ480 9Sp 27X304 21 N7 1p
45 oar9 10p ACIBZK  20p  BCl47 10p  BCY70 17p  BF195 p MBI £1.20  ZTX3n 10p  2N3772 £2.75
% oaB) 8 ACIBE 22 BCl48 0p  BCY7N 2 BFI% Tép M40 £1.03 21X312 10p  2N379) £3.20
200 0ABS 10p ACIS8K 25  BCI49 10p  BCY72 7p  BEI97 lbp MM £1.45  ZTX34D 22p  NBI9  28p
2% 0a% 8p ACY1Z 3%  acCis7 13 BDIIS 74p  BF200 3 M0 £1.48  ZTX384 18 2N3821  8lp
2% 0a9) 8p ACY19 25 pCise 12 8DIZ3 91p  BF2448 Zp  MJI000 £1.26  ZTXS00 12 2NIBB 9%
0p  0a200 1p ACY20  2p  BCI59 4p  B0124 82  BF262 280 MJI2955 £1.82  ZTX501 133 2N3900 163
15k 0A202 12p ADI40 4%  BCle7 i7p 80131 55 BF263 2Bp  MJII0SS 1.3 ZTXS02 17p  ZN3I04 1%
16l Z5120 8 ADI49 4%  pCle88  1lp  BDI32 6 272 £1.21 MJ4000 £1.49  ZTX503 4p N3OS 23p
100 Z5140 25p AD16) B CCleY 122 BOI3Y2PRENL.I9  BFS97 Wp MU0 E1.99  ZTX504 43p  2NI06 25
4o ZS14) 43 ADI62 3 8171 0p  BDIS 4%  BFSB 0p  MIEMO 52 ZTXS3T 2% 2N4058 13
2 25142 33p ADISA2MP7Sp  BCI72 17l BDI3s Mp  BFWIO Sp  MIEISD 9% ZTXS50 17p  2MN4059 1%
16p 25170 10p AF 14 e BCI7Z 2p D201 £1.99  #FX29 42 MIEZ955E1.82 M 16kp 2N4062  ép
2p 757270 e | aruis 17p 8178 22  BD202  £1.49  8FXs8 2p  MIEISS 92 2N706 Vo INABY 1%
16 z5271 16p | aftls e BCI7® 24p  BFI09 75 BFYS0 2 MPFIO2 27 2N708 163 2N44l  87p
1ép 25278 7 AF177 17p scigzL 1p 8F1I5 25p  BFYS1 2% MPFIGS  4lp  2N9I4 24ip  2N4442 £1.06
lolp NS4 8 | AFlI8 92p  BCIBIL 12  BFI&D 254  BFY®0  £1.11 MPFIO4 455 2N930 22 2NA4Ad £1.45
2p  INIS LI IV 33p  BCIBAL 1 BFI&T 24p  BRI0O 4%  MPFIOS 45  2N1302 p  2Nad4s £2.09
S50 IN40O9 7 | arize 35 8C187 % 8173 4p  8RY39 Mp  MPFI06 493  2N1303 Up  INMBT) 80
£1.65 IN4148 Sip | ap172 2%  BC204 14p  BFI78 2 BSX20 185 MPFITI 225 2NI304 Up NSO £1.43
£1.65 IN4448 % MPSUOS  &4p  2NT305 2p  INS067 £1.09
25l 1ZS Series 18p MPSUSS  78p  2N1306 24p  IN5129 lelp
ocz8 50p  2N1307 7% 2NS172 ip
oc3s 0p  2N1308 35 INSI91 78
100ma 500mA * 500mA * A oC36 50p  2N1309 350 INS194 92
T10-39) 10-3) (sOT-32) T10-220) | OCa4 Yo 21711 2p  N5295 53
v TBAG25A L005T1 Li29 7805UC 85;? ,'z §::;’,§ “';g‘ ;:m; :6"
4A 8A (MVRSV) TDA1405 oc72 14 &7 %
P 2N2218 22 2NS457  a7p
106y 3% £1.30 £1.65 £1.65 £2.42 oc7s 5 2N2219 I NSk
106F 4 N4 87 12v TBA6258 LO36T1 'fll)fulz 78120C oC76 Vo IN2Ss 55 NS eap
ocsl p  2N2894 9%  2NS4BS  S3p
106A 48p £1.30 £1.65 £2.42 ocsl Bp  IN2904 Bp  NSTT7 4
10688 S3p  INaa2 £1.06 LRI VEDS L3t CIET I oS el %
P 45p
060 67p NG £) .45 TOA1415 oCI7l 33 aNzem I s
106M £1.50 2N4edd £2.09 £1.30 £1.65 £2.42 ocrn 1.5 prpion I Sap
BRIDG[S ORPIZ  88p  INZ926G  10p 43p
T1P29 S4p  2N3053 1% 68p
TIP3 680 2N30S4 Sip £1.49
oA 124 4 TPIA 68 2N3055 5% 16ip
134 BYX6) - 50 £3.20 [ 25 2N6068 26 3% 7% | Tieeia S it bt o
H B P
oy BYX6) 1100 £3.43 S0v  2Ns0s9 52 200 40p 780 | TiP42A 9 IN3I566 18p ot
Vp 8YZI3 58, BYX6l 200 £3.76 | 100w 2N6070 s8p 2 45 %0p | risas IN3838 5
2 BYZI2  66p  BYXA) 400 £4.29 | 2000 2N6O7I &3p IN3I02 2
2p  BYZI1 73 BYX62-600 £4.29 | 400  2N6073 48p N7
2p  8YZI0 85 600y 2NGD75 £ .49 2N3708
2N3705

PRICES

WW—050 FOR FURTHER DETAILS

OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH
VAT INVOICES ON REQUEST
P&P On UK. Orders min. 10p. Overseas Orders at Cost

WILL QUOTE
FOR QUANTITIES
ON REQUEST
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and make no mistake

AUDIOTFRONIC Model ATM1

Top value 1,000
opv pockst multi-

o135 0
0/10/50/25 /1,000
volt AC and DC.
DC current 0-1mA/
100mA. Resistence:
0/150k ohms.
Decibels: —10 to
+22dB. Size 90 x
60 x 2Bmm.
Complete with
test leads.

OUR PRICE £3.25

P&P 15p

MODEL HIOKI 730X
30.000 opv. Over-
load protection.
6/30/60/300/600/
1200V DC. 12/60/
120/600/1200V AC. |~
60/pA/ e
30mA/300mA.
2K /200K /
2 Meg Ohm.
10to 63dB.
OUR PRICE £7.50
P&P 30p

AUDIOTRONIC Model ATMS

Jewel movement,
attractively moulded
case with edgwise
ohms adjustment.
Ranges: 0- 3/15/150/
300/1200Vv

(2500 opvl. 0-6/30/
300/600V DC,

{s00C opv) 0-300
uA/0-300mA OC.
Fleslstance x10

x 100, — 10 to +16dB.
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.

OUR PRICE £3.95 PaP20p

U4324 MULTIMETER
High sensitivity, over-
Ioad rotected.

v. Ranges:
0 6/1 2/§/12/3O
60/120/600/1200V
DC. 3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
0. 3/3/30/300mA/
3A AC. Resiste:
25/500 ohms/O 5/5150/500k ohms/S
Mohms. Decibels: —10 to +12dB. Size
167 x 98 x 63mm. Supplied comp-
jete with test leads, spare diode and
instructions.

OUR PRICE £8.90

P&P 30p

HI0KI 750X VOLT-OHM-
M|LLIAMETER

43 ral ges 0— 6/
1.5/3/ /12/30/60/150/
300/600/ 1,200V DC.
0-3/6/15/30/60/120/ .
300/600/1,200V AC.
Current: 0-30/60uA/
1.5/3/15/30/150/300
mA/6/12A. Resistence:
0 3/300k/3/30Mohms
bels: to +17dB. Output:
0 3/6/15/30/60/120/300V Accur-
acy + 3% DC, + 4% AC. Sensitivity:
50,000 opv DC 5,000 opv AC. 4 inch
meter. Built in protection. Size: 57 x
102 x 153mm.

OUR PRICE £11.95

P&P 40p

KAMODEN 360 MULTIMETER

High sensitivit
kohm/(/
AC 10koth
'’ mirror scale,
overload protect-
ed. Ranges: 0.5/
2.5/10/50/250/
1000V DC. 5/10/
50/250/1000V
AC. Current:
0.01mA/0,5/5/50/
500mA/10A
Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100M ohms.
Decibels —20 to
+62dB. Battery operated. Size: 180 x
140 x 80mm. rgupphed compleate with,
test leads etc.

OUR PRICE £17.50

P & Paop

a4l

TEG5 VALVE VOLTMETER
28 ranges. DC volts i
1.5-1500V. AC
volts 1.5-1500V.
Resistance up to
1000 Megohms,
200/240V AC
operation. Com-
plete with probe
and instructions.

OUR PRICE £17.50 P& 50p
Additional probes available:
F £2.12, HV £2.5

LB3 TRANSISTOR TESTER
Tests 1CO and 8.
PNP/NPN. Operates
from 9V battery.
instructions supplied.
OUR PRICE
£395  par20p

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large 4%"
mirror scale. Size:
149x 117x60mm.
0.3-12000V DC.
3-300V RMS AC.
8-800V P-P.
DC current 0.12—
12mA. Resistence
g to 2000MOhms. Decibels: —20 to
+51dB. Supplied complete with leads
and instructions.

OUR PRICE £18.50

P&P 20p

MODEL AF.105 VOM
50,000 opv. Mirror
scale. Meter
protection.
0/-3/3/12/60/120/
300/600/1200V DC.
0/6/30/120/
300/600/1200V DC.
0/30uA/6/

60/300 mA/

12 Amp. 0/10K/
1m/10m/100

Meg Ohms. - 20to - 17dB.

OUR PRICE £12.50 P&P30p.

MODEL TH12

20,000 opv. Overtoad
protection. Slide switch
selector. 0/0.25/2.5/10/
50/150/1000V DC. 0/10/
50/250/1000V AC. 0/
50uA/25/250mA DC.
0/3k/30k/300k/3 Megohms. —20 to

OUR PRICE £5.95

P&P 30p

HI0K§ Model 720X VOM

A versatile,
accurate measur- [
ing instrument.
20,000 opv. 0/
5/25/100/500/
1000V DC. 0/10/
50/250/1000V
Ou A,

2 Megohms.
OUR PRICE

£6.97
P&P 30p

U435 MULTIMETER
20 OOOOpv 0vev|o.=d e
ected. Ran

5mV/2 5/10/ 5/
100/250/500/100CV
DC. 2.5/10/25/10G/
250/500/1000V AC.
Current: 50uA/1/5/
25/100mA/0.5/2.EA
DC. 5/25/100mA/
0.5/2.5A AC. Resist-
ance: 0 3/3/30/300k
ohms. Size: 205 x 110 x 84mm. Sup
plied complete with leads, crocodile
clips and steel carrying case.

OUR PRICE £8.75 P&P 30p

TMK MODEL TW50K
46 ranges, mirror
scale. 50k/V DC
50k/V AC.

TMK 100K LAB TESTER
100,0000pv. 6%
scale. Buzzer

short circuit check.
Sensitivity 100,000
opv DC. 5k/V AC
DC Volts: 0.5/2.5/
10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/10/
10/100/500mA/2.5/10A. Resistence:
1k/10k/100k/10 Meg/100 Meg ohms.
Decibels: —10 to +49dB. Flastic case
with carrying handle. Size: 190 x 172
x 99mm.

OUR PRICE £19.95

P&P 30p

LB4 TRANSISTOR

TESTER

Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 P&P 20p

DC Voits: 0.125/
0.25/1.25/2.5/5/10/

i1 5/3/5/10/25/50/
125/250/500/

DC current
25/50uA/2 5/5/25/
50/250/500mA/5/

10A. Resistence:
10k/100k/1 Meg/
10 Meg ohms. —20 to +81. 5dB

OUR PRICE £12.50  r&p 20p

370WTR MULTIMETER
Features AC current
ranges. 20,0000pv.
0/0 5/2. 5/10/50/
250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/10/100

1/10
AC. 0/5k/50k/500k/
%MeLgISO M

HIOKI MODEL 700X

~20 to +62dB.
OUR PRICE £19.95

P&P 30p

04341 Multimeter &
Transistor Tester
27 ranges. 16,700
Overload protect
Ranges: 0.3/1.5/6/
30/60/150/300/900V
1.5/7.5/30/150/

300/750V AC.
Current: 0.06/0.6/
6/60/600mA DC.
0.3/3/30/300mA AC.
Resistance: 0.06/
0. 6/2/6/20/60/200k ohms/2 Mohms.
Battery operated. Supplied complets
with Erobes leads and steel carrying
case. Size: 115 x 215 x 90mm.

OUR PRICE £10.50

P&P 30p

100,0000pv. Overioad
protection. Mirror scale. Ry

0 3/0.6/1.2/1.5/3/6/

12/30/60/120/300/

600/1200V OC.

1 5/3/6/12/30/60/150/

300/600/1200V AC

15/30uA/3/6/30/60/

150/500mA/6/12A DC.

2k/200k/2M/20MOhms.

-20 to +63d8.

OUR PRICE £1495  p&p30p

MDDEL PL436
20,000 0pv DC.
8000 opv AC.
Mirror scale
-6/3/12/30/120/
600V DC. 3/30/
120/600V DC.
60/600uA/60/
600mA.
10/100K/1 Meg/10 Meg Dhm.
~20to  46dB.

DUR PRICE £6.97

PaP30p.

U4312 MULTIMETER

extremely sturdy
instrument for
general electrical
use. 6670pv.
0/0.3/1. 5/7 5/30f
60/150/300/600/
900V DC & 76mY
0/0.3/1.5/7.5/30{
60/150/300/600¢
900V AC.0/300uA/
1.5/6/15/150/607
600mA/1/1.5/6 A
DC. 0/1. 5/6/15/
60/150/600mA/

1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror icale. Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £9.75

P&P 50p

Model HT100B4 MULTIMETER
Overload protected
shock proof circuits. )
9.5uA Meter with

mirror scale. Sensitivity

100k V. Polarity change
switch. Ranges: 0.5/2.5/
1./50/250/500/1,000
Volts DC. 2.5/10/50/
250/1,000 Voits AC.
DC resistence’ 0—20,
200k/2/20 Meg. ohm

DC current:— 10/250u A/Z 5/25/250
mA/10A. AC current:—0-10A. —-20
to +62dB. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79mm.

OURPRICE £17.50  paPaop

KAMODEN 72.200 Multitester
High sensitivit

tester. 200,000 opv

Overioad protected.
Mirror scale.
Ranges:—0/.06/.3
?/23%/120/600/

C. 0/3

12/60/300/11200
V AC. 0/6uA/
1.2mA/120mA/
600"\/\/12/\ DC
0/12 —20 to
+63d8 0/2k/200k/
2 Meg/200 Megohms.

OURPRICE £22.50G PaP 30p

S100TR MULTIMETER

TRANSISTOR TESTER
100,0000pv. Mirror
scale, Overload
protection. 0/0.12/
0.6/3/12/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0/10k/1 Meg/

100 M
-20t0 +50d8
0.01-0.2MFD
Transistor tester measures Alpha, Beta
and 1CO. Complete with instructions,
batteries and leads.

QUR PRICE £19.95

P&P 25p

U4323 MULTIMETER
20,0000pv. Simple

unit with audio/IF
oscillator, Suitable

for peneral receiver |

0 5);95/10"8:;/250/

2. r./mns/zﬁolsoohooov AC, 0,05/
0.5/6/50/500mA DC. Resistance:
x 10, x 100, x 1,000, x 10,000 {50¢2.
500(), 5k(), 50k} centre scale)
Battery operated. Size: 160 x 97 x
40mm. Supplied in Carrying case com-
plete with test leads.

OUR PRICE £7.00 P&P 30p

U1 Clamp VOLT
AMMETER

For measuring AC volt-
age and current without
breaking circuit. Ranges:
300/600V AC, Current:
10/25/100 250/500A.
Accuracy 4%, Size 283 x
94 x 36mm. Co-\ple(e
with carrying case, leads

and fuses.
OUR PRICE £10.50

P&P 30p

MODEL AS.100D VOM
100.000 0pv.
Mirror scale.
Built-in meter
protection. 0/3/
12/60/120/300/
600/1200v DC.
0/6/30/120/300/
600V AC.0/10pA
6/60/300mA/

12 Amp. 0/2K/
200K/2M/200 Meg
Ohm. - 20to 17dB’

OUR PRICE £17.50

PaP 30p.

U4317 MULTIMETER
High sensitivity —
instrument for field [ ——
and laboratory work.

Knife edge pointer,

BGrnm muror scale. <

v/
BV 5/10/25/50/100/250/500/1000
Vv D 5/2.5/10125/50/100/250/

V
1/5/10/50/250"\/\/1/51\ DC.
0.5/1 /5/10/50/250mA/1 /5A AC. Res:
istance:  0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: —5 to +10d
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
piete with leads.

OUR PRICE £15.00  p&p40p

KAMODEN HMG500

insufation resistance tester
Range 0-1,000 ===
I.-,. ]

Megohms, 500V.
Battery operated.
Wide range clear
meter 4"x4%".
Compilete with
deluxe carrying
case, batteries and instructions.

OUR PRICE £19.95 P&P 30p

=T

MODEL 500
30,000 opv with
overload protect-
tion. Mirror scale.
0/0.5/2.5/10/25/
100/250/500/
1000V DC.
0/2.5/10/25/100/"
250/500/1000V
AC. O/SOuA/.rISOI
500mA. 124 DC.
0/60k /6 meg/60 megohms

OUR PRICE £13.95 Carr. paid

Leather case for above £1.75

KAMODEN TT35
TRANSISTOR TESTER
High quality
instrument to

test reverse feak
current and DC
currant. Ampli-
fication factor of
NPN, PNP, diodes,
transistors, SCR’s X,
etc. 4’ square
clear scale meter.
Operates from
internal batteries.
Complete with
instructions, leads
carrying handle.

OUR PRICE £17.50 P& raop

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accumcv 0.5%
DC. 1% AC.
Scale length:
165mm.
0/300/750uA/
1.5/3/7.5/15/
30/75/150/300/

1550//3/00/750mA/
1

0/75/150/300/750mV/1.5/3/7.5/15/-
30/75/150/300/750V DC. 0/750mV/
1.5/3 /7.5/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-
fied complete with test leads, manual
and test certificates.

OUR PRICE £48.00  pap S0p

CI5 PULSE OSCILLOSCOPE
For dlspoJl of pulsed

and periodic wave-
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMS/mm: 0.1-25;
HOR. AMP. Band

itivity ay 100kH1
VRMS/mm: 0.3-25
Preset triggered sweep
1-3000usec. Free running 20-200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115—-230V AC.

OUR PRICE £39.00 Carr. paid

ALL PRICES
EXCLUDE VAT

RUSSIAN C116 Double Beam
0SCILLOSCOPE

5 MHz pass band.
Separate Y1 and Y2
amplihers Roctanq
ular 5” x 4 CR
Calibrated triggered
Wi from 0. 2usec.
to 100 milli-sec/em.
Free running time

base, 50Hz—1MHz.
Built-in time base
Calibrator and amplitude Calibrator.
Supplied complete with all accessories
and instruction manual.

OUR PRICE £87.00

Carr, paid

Also see following pages



a4?2

MODEL TE15
GRID DIP METER
Transistorised. Oper-
ates as Grid Dip,
Oscillator, Absorb-
tion Wave Meter and
Oscillating Detector.
Fraquency ra
440kHz—2! Hz

in six coils. 500uA
meter. 9V battery

ogavation. Size:
180 x B0 x 40mm.
OUR PRICE £19.95

P&P 30p

PS200 Regulated POWER

SUPPLY UNIT
Solid state. Variable
output 5—20V DC
up to 2 Amp. Inde-
pendent meters to
monitor voltage and
current. Qutput X
220/240V AC. N
Size: 190 x 136 x

N

LH02S STEREO HEADPHONES
Light weight head-
phones with padded
ear pieces. 4/16 ohms
20—-20,000Hz.
Complete with 6
lead and plug.

&

OURPRICE £197  pap 30p

98mm.

OURPRICE £19.85  papsop

DHO2S STEREO HEADPHONES

Wonderful value
and i

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
ment, with built-in field
strength meter. Accuracy 5
5%, Impedence 52’ indic- 1
ator 100uA DC. Full

scale 5 section collapsible
antenna. Size 145 x 50 x
60mm.

OUR PRICE £4.25 P&P 30p

25 WATT 10/25/50/100/500/1000/

TRANSISTORISED L.CR. AC.
BR/8° MEASURING BRIDGE

— A new portable
CIE I B=—F bridge ofering
p | excellent range and
N accuracy at fow
cost. Resistance:
— 6 ranges: 0.1
ohm-11.1 megohm % 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries * 2% Capacity: 6 ranges
10pf-1110 mfd = 2% Turns Ratio
6 ranges: 1:1/1000-1:11100 + 1%
Bridge Voltage at 1,000cps. Opera-
ted from 9-volt battery. 100 micro-
amp meter indication. Size 73" 'x

*"*Z"QUR PRICE £25.00 ps.p 30p

POWER RHEOSTATS _
High quality ceramic
construction. Wind-
ings embedded in
vitreous enamel.
Heavy duty brush
wiper. Continuous
rating.

performance
combined. Adjust-
able head band.
impedence 8 ohms.
20—12,000Hz.
Compiete with
Jead and plug.

OUR PRICE£2 .25 P&P 30p

©

SPECIAL BARGAIN !

STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:

36

190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE £12.95pAIRP&P 50p

Ie hole fixing. %" diameter shafts.
Quantities available.

Si
Bul
2500 ohms. 5 pap 10p

50 WATT 10/50/100/250/500/
1500/5000 ohms.
£1.62 pap 10p

100 WATT 1/5/10/25/50/250/500/

TE1035 Stereo HEADPHONES

Low cost with exc-
ellent response. Foam
rubber earcups. Adjust-
able headband. 8 ohms
impedence.-Frequency
response 25Hz— 18k Hz.
Compiete with cable
and stereo jack plug.

)

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size
only 153 x
101 x 63mm
3 IF stages.
Double tuned
discriminator.
Ample output to feed most amplifiers.
Operates on 9V battery. Covers 88—
108MHz. Ready built, ready for use.
Fantastic value for money.

OUR PRICE £8.95

P&P 20p

2500 ohms 500 Ohms
£2.34 pap15p

TE16A TRANSISTORISED

SIGNAL GENERATOR
5 ranges, 400kHz v o
to 30 MHz. An |
inexpensive
instrument for
the handy-man.

CP110 CHASSIS PUNCH SET

OUR PR|CE £260 P&P 30p Stereo Multiplex Adaptor £5. 95 extra
SDH8V MONO/STEREOQ Model A1018

HEADPHONES FM TUNER

Volume control for 6 transistor high

each channel. 4/16 ohms uality unit—

impedence. Frequency g |F stages and

response 20Hz — 18k Hz. double tuned

Complete with 10ft. discriminator. =

coiled lead and jack plug. ‘* For use with most amplifiers. Covers
OUR PRICE £4.97 P&P 30p 88-108MHz. Powered by 9V battery.

Carefully machined top grade steel.
Contains 1/2”, 5/8”, 3/4”, 1" and
1 1/8" punches complete with gripper
and accessories.

OUR PRICE £3.00 P&P 40p

BHO001 HEADSET and Boom

Mierophone
Moving coil. Ideal
for language
teaching,
communi-
cations etc.

dence 16 ohms. Mic-

P&P 50p

KE630 3 Station INTERCOM

roph;ne ill'nped';ance 200 ohms.

OUR PRICE £13.50 P&P 30p

3tereo multiplex adapter £5.95 extra.

Wireless World, August 1974

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

Al kits are complete with compre-
hansive easy to follow instructions and
covered by full guarantee.

Post and Packing 15p per k

ATS Automatic light control £2:58
AT25 Window wiper robot..... £582
AT30 Photo cell switch unit... £5.70

ATS0 400W triac light

dimmer/speed control........ £4.80
AT56 2,200W triac light

dimmer/speed control....... £6.90
AT60 1 channel light control.. £7.80

AT6S 3 channel light control.. £14.55
GP304 Circuit board................ £4.94
GP310 Stereo pre-amplifier

for use with 2 x AF310.
GP312 Circuit board.
GU330 Tremolo uni
HF61 Diode detector.
HF65 FM transmitter.
HF75 FM receiver
HF310 FM tuner.

HF330 Decoder (HF310/
HF380 Iw/vhf aerial amplifier
HF395 broadband aerial amp. £1.77
LF380 Quadraphonic devic
M160 Multi-vibrator
M191 VU Meter.

M192 Stereo balance meter.

Master and two sub-stations. Can be
used on desk or wall mounted. Comp-
lete with cable and batteries

OUR PRICE £5.25 P&P 50p

EM! LOUDSPEAKERS
Model 350 13 x 8" with
single tweeter/crossover.
20—20,000Hz. 15 watts
RMS. Available 8 or

15 ohms.

OUR PRICE £5.95 P&P 30p
HANIMEX HRC 3075
CASSETTE RADIO

Covers s -

Mediun and s ).
FM wave - \

bands. Slider
volume and
tone controls.
Battery Mains
operation. Willrecord
direct from radio or through built
incondenser microphone. Com
piete with batteries. earphone,
and cassette.

OUR PRICE £25.00 Pre&Ps0p

SINCLAIR
CALCULATORS

Cambridge Ready
Buiit. List£19.95
Our Price £17.95

P & P 25p.
Cambridge Kit. Our
Price £13.50 Post
Free.

Executive. List £39.00
Our Price £35.45

P & P 25p

Executive Memory
List £49.00 Our Price
£44.50 P & P 25p. (
Scientific. List £49.00 ‘sl
Our Price £44.50 P & P 25p.

MANY OTHER CALCULATORS
IN STOCK FROM AS LITTLE
AS £9.95

OUR PRICE
£7.50each Pa&P37p
Model 450 13 x 8" with 4
twin tweeter/crossover. (&
55—13,000Hz. 8 watts «*
RMS. Available 8 or 15 ohms

OUR PRICE £3.62 each P&P35p

scale. 800kHz

MODEL TE20 RF SIGNAL

variable audio output.

leads etc.

signal ganerator

Brand new with instructions

Sine 20cps

kHz. Qutput

guaranteed, with instruction manual
ads.

modulation.

GENERATOR -

Accuracy + 2%. Audio

OUR PRICE £17.50

covering 120 kHz-500 ! :
9.9

Size 140mm x 21Smm x 170mm

to 200k Hz

impedence

and leads.

Operates on 9V

Size: 149 x 149 x 92mm. Complete
Six bands. 120kHz—

260

output to 8V. Power requirements:
TE-20D RF SIGNAL

MHz on 6 bands. !

2 on nds :‘ P o
DUR PRICE £17.50 P&P 50p
on 4 barnds.

5000 Ohms.
OUR PRICE £24.95 pars0p

SPECIAL PURCHASE

TRITON CT.555 CASSETTE
RECORDER :

Battery Mains
Piano key and slider
controls. Auto
matic level con
trol. Complete
with mike and
earphone

LIMITED QUANTITY!
Tannoy 12" 0R/8

OUR PRICE &~
£10.50 P& rPsop

Bass Speakers
8 ohms. 30 watt
Heavy duty. ideal
for Hi-Fi P.A.
Group.

OUR PRICE £12 50,
P&P 50p

battery. Wide

easy to read

with instructions and leads.

OUR PRICE £8.97 P&P 30p
MHz. Dual output

RF terminals. Separate

105-125V, 220240V AC. Size: 193

x 265 x 150mm. Compiete with test

GENERATOR

Accurate wide range i

Directiy callbrated.

Variable R.F.

attenuator sudio output. Xtal socket

for calibration. 220/240V a.c.

TE22 SINE SQUARE WAVE

AUDIO GENERATOR

Square 20

cps to 30

200/250v

AC operation. Supplied brand new

ARF 300 AF/RF SIGNAL

GENERATOR :

All transistorised
compact fully
portable. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz to 100k
uare/

200MHz. Output
1V maximum.

220/240V AC operation. Complete
with instructions and leads.

OUR PRICE £37.50 p&rp s0p

SPECIAL
BARGAIN!
FERGUSON
3406 HI-Ft

ZEPHYR TC15008
CASSETTE
RECORDER

Battery
Mains
Complete
with mike.
cassette,
earphone

P &P 50p

OUR PRICE £9.95

SPEAKERS
High quality 2 way speaker systems.
25 Watts. 4—8 ohms. 40Hz—18kHz.
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts.

OUR PRICE £22 .50 pR. pap £1

SINCLAIR ICI2
INTEGRATED
CIRCUIT
AMPLIFIER

complete with
printed circuit

:§$ﬂ
mounting board. M

OUR PRICE £1.50 pgp1sp.

AUDIOTRONIC LE-102A
INTERCOMS

Thisnew |

exclusive
compact
intercom
offers the
finest
station’ g - 5 4
value currently available. Beauti-

TRITON 4318 PORTABLE
8 TRACK CARTRIOGE

PLAYER WITH MW/LW
RADIO -

Will ptay 8
track stereo
cartridge
monaurally.
Channel
selector |
switch. Covers S
medium and long wave
bands. Volume and tone controls.
Earphone socket. Battery/Mains
operation.

OUR PRICE £11.95

P &P 50p

SINCLAIR SYSTEM 2000
STEREO AMPLIFIER
AND TUNER
B "
[gro08 PO
AMPLIFIER

Amplifier output 8 watts per
channel RMS. Distortion less than
006%. Silicon transistors. Two
pick-up plus radio and tape inputs,

tape output and scratch filter.
Excellent Value
OUR PRICE £27.50- P& peop.

A o

—— O 13
FM TUNER
Excellent selectivity and sensi-
tivity. Twin dual-varicap tuning.
4 pole ceramic filter. 19 transistor
stereo demodulator giving 40 dB
separation. Distortion 0-2% output,
Fantastic Value.

OUR PRICE £27.50 &P eo0p.

M1302 Transistor tester.........
NT10 Stabillsed power supply
£6.15
£12.51
NT305 Voitage converter. £4.50

NT310 Power Supply 240 V AC
or2x18V D.C. at2amps £4.80
NT315 Power supply 240V AC
t04,5/15V DC, 500mA..... £9.57
Amateur Electronics by sosty-kit,
the professional book for the amateur
—covers the subject from basic prin-
cipals to advanced electronic technig-
ues. Complete with circuit board for
AE1 to AE10 listed below.
OUR PRICE £3.30 (no vaT)
P&P 25p plus VAT.

AE1 100mW output stage £1.50
AE2 Pre-amplifier. £1.15
AE3 Diode receive £1.82

AE4 Flasher. 99p
AES Astable 95p
AE6 Monostable multi-vib 93p
AE7 RC generator. 97p
AEB8 Bass filter 90p
AE9 Treble filte 90p
AE10 CCIR filte 90p

1021 Stereo Listening Station
For balancing -

and gain selection
of loudspeakers
with additional
‘acili(y] for stereo  \
headphone
switching. Two

gain controls, speakers on—off slide
switch, stereo headphone socket.

OUR PRICE £2.25 P&P 15p
AUDIOTRONIC

LOWNOISE CASSETTES

TYPE S 10 25
Cc60 L1150 £3.00 £7.08
[o:]1] £2.24 £4.25 £10.00
€120 £2.73 £5.17 £12.24
AUDIOTRONIC

8 TRACK CARTRIDGES

TYPE Each 6

40M 85p £4.00 £7.50
B80M £1.15 £5.40 £10.25
P&P Cassettes 3p, Cartridges each

SINCLAIR Project 80 Modules

Z40 Power Amp _.. £5.45p & P15p
Z60 Power Amp £6.95 p & P 150
Stereo 80 Pre-Am 195 p&P15p
Active Filter Unit. 5 P&P15p
Project 805, ...... P &P 50p
PZ5 Power Supply.... £4.98 p g P 30p
PZ6 Power Supply.... £7.98 p & p 30p
PZ8 Power Supply.... £7.98 p & P 30p
Transformer for PZ8. £4.05 P & P 50p

SINCLAIR Project 80 Packages
2 x Z240/Sterec BO/PZS.. =

2 x Z40/Stereo 80/PZ6
2 x 260/Stereo 80/P28.. o
POST & PACKING 35p each.

fully made and finished in two-
toneivory/buff, the LE-102A is
usefulin the home, office or shop
and is suitable for use as baby
alarm. Wall or desk mounting
57mm speaker/mic gives clear 2-
way communication with on/off
and volume control on master
unit. Operates on 9V batt. Approx.
60ftiead.

OUR PRICE £3.95

P & P 30p

MOOEL MG 100 SINE SQUARE
WAVE AUDID

GENERATOR
Range 19-
220,000Hz Sine
Wave 19—100.000 Hz Square Wave.

Output Sine or Square wave 10v. P. to P.

Size 180 x 90 x 90mm.Operation
220/240v. A.C

OUR PRICE £19.95 P&P 50p

EA41 REVERBERATION
AMPLIFIER

Self contained,

transistorised, > <]
battery operated. ~ .

Simply plug in =
microphona, guitar etc. and output to
your amplifier. Volume control and
depth of reverberation control. Beau-
walnut cabinet. 184 x 77 x 108mm.

OUR PRICE £7.50 P&P 30p

OVER 10 of either POST FREE!
MP7 MIXER-PREAMPLIFIER
5 Microphone

individual gain @
controls enabling

complete mixing

x 127 x 76mm. Inputs: Mics. 3 x 3mV
50k; 2 x 3mV 600 ohms. Phono. Mag.
4mV 50k: Phono Ceramic 100mV 1
OUR PRICE £8.97 P&P 20p
AUDIOTRONIC AHA101
Stereo Headphone Amgplifier
transistor

amplifier oper-

ates from mag- |

or tuner

inputs with

twin stereo headphone outputs and

inputs each with

facilities. Battery operated. Size: 235
Meg. Output 250mV 100k.

All silicon,

netic, ceramic

separate volume controls for each

channel. Operates froin 9V battery.
INPUTS: 5mV and 100mV.
OQUTPUT: 50mV per channel.

OUR PRICE £8.50 P&P 30p
Also see previous page

ALL PRICES
EXCLUDE VA
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CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

a43

about

Hifi

L

CLEAR PLASTIC MODEL SD640
Size: 85 x 64mm

50uA £3.80

100uA £3.75

200uA £3.70

500uA £3.65

50-0-50uA £3.75

100-0-100uA .. £3.70

1mA .. .. £3.66

5mA £3.65

10mA £3.65

50mA £3.85 10V DC £3.66

R 20v OC £3.65

50V OC .. £3.65
300v OC .. £3.65
15V AC_ .. £3.76
300V AC .. £3.75
VU Meter £3.90

CLEAR PLASTIC MODEL SW100

Size: 100 x 80mm

50uA .. £4.60 . 1

100uA £4.50 st

500uA .. £4.30 A

50-0-50uA .. £4.50 =

100-0-100uA .. £4.45

1mA .. .. £4.30

1A DC £4.30

5A DC £4.30

20v DC £4.30 150V AC . £4.45

50V DC .. £4.30 300V AC .. £4.45

300V DC .. £4.30 VU Meter £4.90

*Items with asterisk are Moving Iron
type, all others are Moving Coil

CLEAR PLASTIC MODEL SD830
10 x 83mm

Size: 110 x

EDGWISE MODEL PE70

Size: 80 x 34mm
S0uA .. £4.16
100uA £4.10
200uA £4.05
500uA £3.90
50-0-50uA £4.10
100-0-100uA £4.05
mA .. £3.86
300V AC £3.95 e
VU Meter £4.30

CLEAR PLASTIC MODEL MR 45P
Size: 50 x 50mm

S0uA .. £3.20
100uA £3.15
200uA £3.10
500uA .. £3.00
50-0.50A .. £3.15
100-0-100uA .. £3.10
500-0-500uA.. £2.95
TmA .. .. .. £295
5SmA .. £2 .95
10mA .. £2.95
50mA .. £2.95
100mA £2.95
500mA £295 300V AC .. £3.06
1A DC £2.95 S Meter ImA.. £2.95
6A DC £2.95 Meter .. 3.40
10V DC £2.95 1A A * £2.95
20v OC £2.95 B5AAC * £2.95
50V OC £295 10A AC * £2.95
300v CC £295 20A AC * £2.95
15V AC £3.05 30A AC * £2.95

CLEAR PLASTIC MODEL MR 65P

Size: 86 x 78mm

50uA ..
100uA

200uA

500uA .
50-0-50uA ..
100-0-100uA ..
500-0-500 A..

. *£3.70
. *£3.70
.. “£3.70
500mA AC .. * £3.70

50VDC .. . £3:
150vDC. .. £3.70

3.70

MODEL ED107 EDUCATIONAL METER
Size: 100 x 80 x 150mm including terminals

A range of high guality
moving coil instruments
idool"fvov school experi-
ments and other bench
applications. 3" mirror
scale. The meter move-
ment is essily accessible
to demonstrate internal
working.

300voDC. ..
500mA/5A DC
5V/50vV DC ..
5v/15vV DC .

1/5ADC .. ..
1A/15A DC ..

CLEAR PLASTIC MODEL MR 38P

Size: 42 x 42mm

BAKELITE MODEL $80 Enlarged Window
Size: 80 x 80mm

S50uA .. £4.50
100uA £4 .45
500uA .. £4.20
50-0.50uA .. £4.45
100-0-100uA.. £4.40
TmA .. .. .. £4.20
1A DC £4.20
5A DC £4.20
20v DC £4.20
50V DC £4.20
300v OC £4.20
300V AC £4.30
VU Meter £4.70

CLEAR PLASTIC MODEL MR 52P
Size: 60 x 60mm

50uA

100uA

200uA

500uA

50-0-50uA

100-0-100uA

500-0-500uA

mA ..

1-0-1oA

2mA ..

5mA ..

10mA ..

OmA ..

50mA .. d

100mA J

150mA i

200mA :

300mA J

500mA 4

750mA J

1A DC . K

2ADC . X

5A DC . K

10A DC d . g

3v DC £2.80 500V AC.. . £3.00

10V DC £2.80 S Meter ImA.. £2.80

15V DC £2.80 VU Meter.. £3.20

CLEAR PLASTIC MODEL SD460

Size: 59 x 46mm

S0uA £3.50

1000 A £3.45

200uA £3.40

500uA .. .. £335

50-0-50uA .. £3.45

100-0-100uA.. £340

imA .. .. .. £330
£3.30
£3.30
£3.30 .
£330 .
£3.30 .
£3.30 s
£3.30 K
£330 300V AC .. £3.45
£3.30 VU Meter.. £3.65

POSTAGE & PACKING 15p

50uA .. £3.70
100uA £3.50
500uA .. .. £3.3§
50-0-50uA .. £3.60
100-0-100uA .. £3.45
1mA .. .. .. £3.30
5mA £3.30
10mA £3.30
50mA £3.36
100mA £3.30
500mA £3.30
1A DC £3.30
5A DC £330 SMeter ImA.. £3.30
10v DC £3.30 VU Meter. £3.80
20V DC £330 1AAC * £33
50V DC 330 5AAC * £3.30
300V OC £3.30 10A AC * £3.30
15V AC £3.40 20A AC * £3.30
300V AC £340 30A AC - * £330
BAKELITE MODEL MR 65 Size: 80 x 80mm
25uA .. £6.25 4
50uA .. £4.00
100uA £3.95
500uA £3.65
£3.95
£3.90
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.60
£3.80
vV D £3.60
}0\\‘ g((:: - £3.60
5! £3.60
20v DC .. £3.60 N
50V OC .. £3.60 £3.76
- 150V DC .. £360 100mV DC £3.76

5AD§C VU Meter ..

30A DC £5.40 LI * £5.20
10V DC £5.20 *£5.20
20v DC £5.20 *£6.20
50V DC .. £5.20 * £5.20
150V OC .. £6.20 * £5.20
240° Wide Angle -
1mA METERS

MW 18 60x60mm

£650 Pap1sp

YAMABISHI VARIABLE

VOLTAGE TRANSFORMERS

Excellent guality at low cost. input:

230v 50/6?)Hz. tput 0—-260V.

MDDEL S260 BENCH MDUNTING
P&P

S S . —~y—r——r—

TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT

Audiotronic House, The Hyde, London NW9 6.JJ. Tel: 01-205 5651/3735
Please send me the following items

FOR
MAIL

TOTAL PURCHASE PRICE

| enclose

cheque [_] postal order (] money order[]

Tick |

HI-FI i

PRICE
LIST

(inc. P&P and VAT)

1A £10.50 S0p
2.5A 12.00 S0

5A £17.50 502 ORDER ,

8A £30.35 £1.00 wish 10 pay by Barclaycard/Access
10A £33.75 £1.00 We offer a speedy and my number 1s
12A £35.40 £ a3
20A  £€85.00 £1.50 ) Cliliis ) AR
igA Eg;g(s) g .50 service by mail

A 3 .50

MODDEL S2608 PANEL MDUNTING order. Remember 5 pegs

1A  £10.00 S50p to add 10% VAT
25A £12.00 50p 1o total value of

¥ goods including

ALL PRICES I post and packing. Signature

EXCLUDE VAT L ———___

Registered in England No 347947 at12 Lower Grosvenor Place. London SW1 0EX

-

wwsg

CALL INTO YOUR
NEAREST LASKYS
BRANCH OR SEND -
COUPON BELOW FOR
FREE HI-FI PRICE LIST

Al cenvaat tonbon |

481 OXFORD ST. 01-493 8640
3 LISLE ST. w2 01-437 8204
34 LISLE ST. wC2 01-437 9155
118 EDGWARE RD. W2 01-723 9789
193 EDGWARE RD. W2 01-723 6211
207 EDGWARE RD. w1 01-723 3271
31t EDGWARE RD. W2 01-262 0387
346 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST. EC4 01-353 5812
152/3 FLEET ST. EC4 01-353 2833
10 TOTTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT. RD.  01-636 0845
157/8 TOTTENHAM CT. RD.  01-580 0670

86 SOUTH ST. ROMFORD 20218

KENT
53/57 CAMDEN RD., TUNBRIDGE WELLS
089223242
LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0533-537678

SURREY

1046 WHITGIFT CENTRE, CROYDON

01-681 3027
01-546 7845
01-948 1441

27 EDEN ST. KINGSTON
31 HILL ST. RICHMOND

116 CORPORATION ST., BIRMINGHAM
021-236 3503

ALL BRANCHES OPEN FROM
Sam to dpm MON. TO SAT.

Waest End Sery
nove open at
B7 Fottenham Court Rd. W1
01-580 3739

nere

===1 BARCLAYCARD

=

& ACCESS

NO DEPOSIT TERMS
available on most goods
for personal callers

CHEQUES TO THE VALUE OF £30.
ACCEPTED FROM PERSONAL SHOPPERS
WITH BANKERS CARD. IN OTHER CASES
AND FOR AMOUNTS IN EXCESS OF £30.
PLEASE ALLOW TIME FOR CLEARANCE.
BANKERS DRAFTS ACCEPTED.

All prices correct at 16/7/74 but
subject to change

A membert of the
Avdrotronic Group of Companies
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YATES ELECTRONICS CW.O PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.
(FLITWICK) LTD. i}
DEPT. ww E LSTO w s‘ro RAG E DE Po'r Catalogue sent free on request. 10p stamp appreciated.
KEMPSTON HARDWICK PLEASE ADD 10% V.A.T
BEDFORD 0 Vet
RESISTORS » MULLARD POLYESTER CAPACITORS C296 SERIES
$W iskra high stability carbon fil ery low noi pless construction. W Mullard 160V: 0-01uF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, 3p, 0-IpF, 3ip. O-I5pF,
SR)S carbon film—very small body size 7.5 x 2.5 m"’/‘ll W 2% ELECTRCP)S.IL TRS. | 4§p- 0-22uF, 5p. 0-33pF, 6p. 0-47pF, T4p. 0-681F, rlp. 1-OuF, 13p. :
ower pues oy TS MULLARD POLYESTER CAPACITORS C280 SERIES
was  Tolance 47029M0 svailable 13 'Tib | 250V P.C. mounting: 0-01uF, 0-015F, 0-02241F, 3p. 0-033F, 0.0474F, 0-063uF, 3ip.
H | 33MO-ToMQ £12 13p I-ip | O-1uF. 4p. 0-154F, 0-22uF, 5p. 0-33uF, 64p. 0-47uF, 8fp. 0-68uF, Iip. I-OF, 13p.
A R - .
X 3p -lp R Fl CAPACITORS 100V CERAMIC DISC CAPACITORS
5% 4.70-1MQ El2 1.3 10 0-001pF, 0- F, 0 F, 0-0tnF, 0-02uF, .
E lo"é 19-100 EN2 44 75 | 30 OChir. Gb5F, Dioainr, orhr, 6 I I (2R £ o,

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt 5% Iskra resistors 5 off each value 4.7Q to IMQ.
El2 pack 325 resistors £2-40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5k to 2MQQ, log or linear (log }W, lin §W).
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 28p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 50002 and decades to 5MQ. Horizontal or vertical P.C. mounting
(0-1 matrix).

Sub-miniature 0-1W, Sp each. Miniature 0-25W, 7p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world’s first semiconductor that can convert a concentration of gas or
smoke into an electrical signal. The sensor decreases its elactrical resistance when it
absorbs deoxidizing or busti gases such as hydrogen, carbon monoxide,
h propane, alcohol, North Sea gas, as well as carbon-dust containing air or smoke.
This decrease is usually large enough to be utilized without amplification. Full details
and circuits are supplied with each detector.
Detector GDI, £2. Suitable case £1.50. Smoke and Gas D tor Kits—Mains opera-
ted with audible alarm £5.60; mains operated meter indicator £7.90; mains/battery,
gas leak detector £12.60; 12/24v battery operated £8.40; |2v battery operated two
remote sensors £12.80.

NOTE The battery operated kits incorporate our potented circuit to minimise battery
drain. Typically 120mA for 12v. These kits contain all parts required with the exception
of case. Suitable case mains operated kit £1.60. Battery operated kits £5.

ELECTROLYTIC CAPACITORS—MULLARD OI5/6/7

(uF(v) 1/63, 1-5/63, 2:2/63, 3-3/63, 4-7/63, 6-8/40, 6-8563. 10/25, l%a. 15/16, 15/40, 15/63,
22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 68/16, 100/4,
100/10, 100/25, 150/6-3, 150/16, 220/4, 220/6-3, 220/16, 330/4, ép. 47/63, 100/40, 150/25,
220/25, 330/10, 470/6-3, Tp.- 68/63, 150/40, 220/40, 330/16, 1000/4, 10p. 470/10, 680/6-3,
11p. 100/63, 150/63, 220/63, 1000/10, 12p. 470/25, 680/16, 1500/6-3, 13p. 470/40, 680/25,
z%gm 2|I500/|o, 2200/6-3, 18p. 330/63, 680/40, 1000/25, 1500/16, 2200/10, 330b/6-3,

» 21p.

SOLID TANTALUM BEAD CAPACITORS 12p
0-IuF 35V, 2-2uF 35V, 22uF 16V, O-IZ#F 35V, 4:7uF 35V, 333 FIOV, 0-47u F35V,6-8uF25 V,
47uF 6:3V, | -0nF 35V 10uF 25V 100pF 3V.

VEROBOAROD i JACK PLUGS AND SOCKETS
2% x3 g‘l 02:25 Standard screened 28p  2.-5mm insulated 2p
2§X 5* 28P n" Standard insulated 18p  3-5mm insulated 12p
4 x £ ZBP IBP Stereo screened  40p  3-5mm screened 18p
;i x 5* Mp Mp Standard socket  20p  2-5mm socket llp
o x"z 95: 77: Stereo socket 30p  3-5mm socket 1p
17x3 X 130p 108p D.I.N. PLUGS AND SOCKETS
17 x 3% (plain} 8p 72p 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin, 7 pin
17 x 24 (plain) —- Slp Plug 12p. Socket 8p.
%I : g}(‘(’::l‘a':r)') = ::: 4 way screened cable, 25p/metre.
Is’in in'sertion . :%p :%P 6 way screened cable, 30p/metre.
t face cutter p S2p
Pkt 50 pins 20p 20p BATTERY ELIMINATOR £1-70
9V mains power supply. Same size as PP9 battery.
PRINTED BOARD MARKER 97

Draw the planned circuit on to a copper laminate board with the P.C. Pen, ailow to dry,
and immerse the board in the etchant. On removal the circuit remains in high relief.

50 m/a. METERED OUTPUT. £17-50.
242v. A.C.

COPPER LAMINATE P.C. BOARD

11 x 3} x 7k in. 12p sheet. 5 for 50p.

10 x 4 x 4 in. 12p sheet. 5 for 50p.

104 x 5¢ x 7 in. 18p sheet. 4 for 80p.

10 x 7 x ¢ in. 18p sheet. 3 for S50p.

Offcut pack (smailest 4 x 2 in.) 80p 300 sq. in.
P&P singie sheet 4p. Bargain packs 20p

e £7. P.P. £1.

— 1L;I' TR;:ISFORMER.
5 amp. . P.P. 15p.

TELEPHONE DIALS (New) £1 ea.j} i poop 4 "n

RELAYS (G.P.0. “3000°). All types. Brand H i;m";_.:";g‘? I',“;: -

new from 371p ea. 10 up quotations only. p- - P.P. 20p.

EXTENSION TELEPHONES (Type 706)

Various Colours £3-50. P.P. 25p. Excellent

condition.

RATCHET RELAYS. (310 ohm) Various

Types 88p, P.P. 5p.

UNISELECTORS (NEW) 25 way 12

Bank (Non Bridging) 68 ohms. £6.

P.P. 30p.

£2 ea. P.P. 40p.

L.T. TRANSFORMER

PRECISION A.C, MILLIVOLTMETER (Solartron) 1:5m.v. 100 m/a. £2. P.P. 50p.

to 15v: 60db to 20db. 9 ranges. Excelient condition. | E.H,T. TRANSFORMER. 240v. Sec. 1800v. 50 mA.

£22-80. P.P. £1-50.

HIGH CAPACITY ELECTROLYTICS -
2,200uf. 100v. (11 x 4in.) 78p. 3,150uf 40v. (11 x 4in.) 60p.
10,000uf. 25v. (11 x 4iin.) 60p. 12,000uf. 40v. (2 x 4in.)
78p. 16,000uf. 18v. (2 x 4in.) 60p. 21,000uf. 40v. (2} x
4in.) £1, 2,800uf. 100v. (4 x 2in.) 80p. 15,000uf. 63v.

(4% x 21in.) £1. 35,000uf. 40v. (3 x 4#in.) £1. P. & P. 8p.

H.D. ALARM BELLS. 6 in. Dome 6/8 volt D.C. £2:28

P.P. 50p.

HIGH VACUUM DIFFUSION PUMPS (Moetrovac

093C). New condition. £40. P.P. £2. A.E.l. P10. ION

Pump Control Units. £17-50.

OVERLOAD CUT-0UTS. Paneimounting (1% X 14 x {in.)
800 M/A/1-8 amp/10 amp. 38p ea, P.P. 5p.

BULK COMPONENT OFFER. Resistors/Capacitors. All
types and values. All new modern components. Over 500
pieces £2. (Trial order 100pcs. 50p.) We are confident
you wiil re-order.

REGULATED POWER SUPPLY. Input 110/240v

Output 9v. DC. 1 amp. 12v. D.C. 500 m/a. £4. P.P. 30p_

U.K. ORDERS 10% V.A.T. SURCHARGE

£2:50. P.P. 50p.

1000W.

2 amp. £1-60. P.P. 20p.

£1-78. P.P. 20p.

P.P. 25p.

L.T.

£8-28. P.P. 50p.

) 1 Foinnseits MAGNETIC
E.H.T. POWERUNIT. 110/240v. 50Hz giving 5 K.V. at TRANSFORMERS COUNTERS. 4 digit (non reset) 24v.

ADVANCE “VOLSTAT” TRANSFORMERS. input
CVB0. 38v. at 1 amp: 26v. at 100 m/a. 75v. at 200 m/a.

CY78B. 25v. at 2} amp. £2-50.-P.P. 50p.

CV100. 50v. at 2 amp: 80v. at 100 m/a. £3. P.P. 50p.
CV280. 26v. at 8 amp: 75v. at § amp. £6. P.P. £1.
CVB00. 45v. at 3 amp: 35v. at 2 amp: 25v. at 3 amp.

Prim. 240v. Sec. 13v. at
Prim. 240v. Sec. 24v. at

L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v.
13 amp. (Shrouded). £1.50. P.P. 30p.

L.T.TRANSFORMER. Prim.200/250v.Sec. 20/40/60v.
at 2 amp. (Shrouded). £2-:285. P.P. 40p.

(H.D.)
Sec. 18v. at 27 amp: 40v. at 9:8 amp: 40v. at 3-6 amp !
§l 52v. at 1 amp: 25v. at 3-7 amp. £18. P.P. £2.

H.T. TRANSFORMER. Prim 110/240v. Sec. 400v.

1000W. ISOLATION TRANSFORMER. 220/240v.-
242v. ('C’ Core type). £12. P.P. £1-50.

STEP-DOWN TRANSFORMER.
wound) 240/110v. 50 HZ. £12. P.P. £2,

L.T. TRANSFORMER, Prim. 240v. Sec. 16/0/16v. at

L.T. TRANSFORMER. Prim. 110/240v. Sec. 23/0/23v.
at 1.8 amp: 50v. at 300 m/a: 3.15/0/3.15v. at 300 m/a.

L.T. TRANSFORMER. Prim. 200/240v. (‘C’ Cote).
Secs. 1v./3v./8v./9v. all at 1.5A: 50v.

L.T. TRANSFORMER. 110/240v. (‘'C’ Core). Sec.
13.5v. 4A.: 39v. at 2A. £2-80. P.P. 25p.

TRANSFORMER. 110/240v. ('C’'
3v./9v./20v./20v. all at 2 amp. £3, P.P. 35p. Same
Secondaties but st 4 amp. £4-28. P.P. 40p.

L.T. TRANSFORMER. 110/240v. ('C’ Core). Secs.
1v./3v./9v. all at 10 amp : 35v. at 1 amp : Ov. at 760 m/a I

or 48v. (state which) 4 x 1 x 1 In.
40p. P.P. 5p.

6 digit (non-reset) 6-12-24-48v.
(state which) 78p. P.P. 5p.

3 digit 12v. (Rotary Reset) 2} x 1§ x 1% in. £1 each,
3 digit 12v. (Reset) 3f x 1 X 1 in. £2:26. P.P. 5p.
I 5 digit (Reset) 12v. £3. P.P. 5p.

==

MULTICORE CABLE (P.V.C.). :
21%0&(6 colours) 3 screened, 14/0048. 18p. yd. 100 yds.

20 core (2 screened) 171p yd. 100 yds. £18.

24 core (24 colours) 20p. yd. 100 yds. £17-80.

30 core (15 coiours) 22p. yd. 100 yds. £18-50.
Minimum order 10 yds

RIBBON CABLE (8 colours)

£1-25 .

10m.

8 cores. 7/°mm. bonded side by side in ribbon form.

SMALL MOTOR (1/50 H.P.) 900 R.P.M. 230/250v. A.C.
£1-80. P.P. 30p.

£10
100m.

Prim. 200/250v.

RELAYS

SIEMENS/VARLEY PLUG-IN. Compiete with transparent
dust covers and bases. 2 pole c/o contacts 38p ea ; 6 make
contacts 40p ea. ; 4 pole ¢c/o contacts 50p ea. 6-12-24-48v
types in stock.

12 VOLT H.D. RELAYS (3x2x1 in.) with 10 amp. silver
contacts 2 poie c/o 40p ea.; 2 pole 3 way 40p, P.P. 5p.

24 VOLT H.D. RELAYS (2x2x 3% in.) 10 amp. contacts.
4 pole c/o. 40p ea. P.P. 5p.

240v. A.C. RELAYS. (Piug-in type). 3 change-over 10 amp.

contacts. 78p (with base). P.P. 5p.

P.A.R, BISTABLE RELAY (Latching) 24v. D.C. 4 c/o

contacts 68p. P.P. 5p.

SILICON BRIDGES. 100 P.i.V. 1 amp. (#x #x 1 in.) 30p
200 P.I.V.2 amp. 80p.

(Double

24 VOLT A.C. RELAYS (Plug-in).
3 Pole Change-over 60p.
2 Pole Change-over 45p.

at 1 amp. £2.

Core) 1v./

PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM7 9DD
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TRAMPLS

MONEY BACK IF NOT SATISFIED

all brand new, full spec. Top grade.
Free fabulous NEW catalogue. Segr:d SAE. I’
=3

red+fi.c oinl C O3 O, Vi
datal&R2LEL) 'S 17pY Til209: .22, [ ‘
BIG"4 panel clip &RED LED 28p. GREEN &clip59p
INFRA RED LED 1. 1Cphoto amp4 4p.& amp/swncﬁ’SSp

Calculator

RIS RLED % 0-00rpi. £1-69  [Salies

Minitron type 0-9apDIL £1-19. SOCKETS 13p. gLfrom25

\C ODIGITAL CLOCH cuies

Texas etc with 4 display ElZ.Gdisplays&chipElg. pcbE€149
£19.

Mpstek date & alarm chips with 6 displays
Hit:All parts & case. National chip. 4digit £20. 6x£23.

with & (3 [ IGAS sen
urintegrated circuitsfiesy
741:8pin 29p, 1099 & 14pin27p 748 33p 709 21p [fully ¢g

710 35p 723 595. 555 timer 79p ZN414 rx £1-10[built
703 ¢f if 28P mcI310 & led £2:76 mc1339€71:20 TADIOO & if£2

IAMP+ REGULATOR 7 805,5(&7-20)V. also 12 & 15V £1-49

{AUDIO AMPS:mfc4000 50p; |&2WEI19;3W £129;6W...
7400 etc 16P P 7447 £1-25

373%5/72 35?7474/7;&3333 7490 63P WT qn TTL

71\319269P 74121 49P & al | others incat. 7#77/37 low prices.

W 16pin counter/driver 90/47 £2:25 b.PEN 69p.
DIL SOCKETS: Professional Igoldl’.Pinleh;A(};g 'g’fome 8,]4,l6pPinl3P

2N3055 33p.four £1. BC107,BC108,8C109 all 7p ea
IN914 3p ZENERS BZY88 8p.1A RECTS 50v 33P 40Ov 5p.BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p 4416E 25p BZ182/3/4 10P
BC212/3/4 11p BCY70 13p BD131/2 35p ea. BFY5V23 ISpTIS43 25p
2N2926 Oy 7p 2N3053 150 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea
2N3904/6 14p HEATSINKS 5f/T05 18£/T018 5p.TQ3:4YL 29p TV3 1up)
CAPACITORS zmoouf’a}t?;sgsoI‘p(.:PREY:(SETSSS{)J'(?AR%ON-
POTS 11P.Switch+ 1P.Dual 5 5P, ASONIC TRAN ER a

FLOORESCENT LIGHTS.OW 13 [2VOLT £385

fismpus

ADD 10% VAT TO PRICES. R&P 10P CW_GI
glazironias PO. BOX 29,BRACKNELL,BERKS,

STEREO IC DECODER

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

MOTOROLA MC1310P EX STOCK DELIVERY

SPECIFICATION

Separation : 40dB 50Hz-15kHz. Distortion: 0-3%

1/P level: 560mV rms O/P level : 485mV rms per channel.

Input impedance : 50kQ. Power requirements: 8-16V at 16mA
Will drive up to 75mA stereo ‘on’ lamp or LED.

KIiT COMPRISES FIBREGLASS PCB ONLY WHY PAY
(Roller tinned), Resistors, I.C., Capacitors, 3-98 MORE?

Preset Potm. & Comprehensive Instiuctions £ post free.

LIGHT EMITTING DIODE RED 29p

Suitable as stereo ‘on’ indicator for above GREEN 59p

MC1310P only £3-15 plus p.p. 6p

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

V.A.T.
Please add V.A.T. at10% to all prices

FI-COMP ELECTRONICS
BURTON ROAD, EGGINTON, DERBY, DE6 6GY

Audio Connectors

Broadcast pattern jackfields, jackcords.
plugs and jacks

Quick disconnect micro‘phone connectors
Amphenol (Tuchel? miniature connectors
with coupling nut

Hirschmann Banana plugs and test probes

pm—_— XLR compatible in-line attenuators and
reversers
e Low cost slider faders by Ruf
Future Film Developments Ltd.
90 Wardour Street,
° London W1V 3LE

01- 437 1892/3

WW—029 FOR FURTHER DETAILS
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Pri 120/240V  Sec 120/240V Cantre Tapped & Screened
VA Weight Size cm. P&P
(Watts) Ib oz
20 18
312

A
"

70x 70X 6

2}
-
3

cocoowene
NmRaoaawn

SNN.A-.
CLETEE R EE

q 7 76
35-0X20-4X29-3 135-
AUTO TRANSFORMERS
Size cm. Auto Taps

58X 51X 45 0-115-210-240
7-0x 67 x61 0-115-210-240
i 0-115-200-220-240

0 21-6Xx13-4x 161 &, o

CASED AUTO TRANSFORMERS
500VA cased transformer, with mains lead and two 115V outlet sockets, £9-49.
67p. A 20 Watt verslon. £2:02. P & F 22p.

LOW VOLTAGE TRANSFORMERS
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Weight Size cm. Secondary Windings

0-12V at 0-25A x2
0-12V at 0-5A x2
0-12V at 1AX2
0-12V at 2A x2
0-12V at 3A x2

-
PHOPD MW -
DN
WNNACONNA®
XXXXXXXXXX
e i el i i)
SRBON Ghudsdi

_...
oy
ERCocamuga

RER23B8888R

0-12V at 15Ax 2
0-12V at 30A x2
30 VOLT RANGE
Secondary Taps

0-12-15-20-24-30V

E.
RBeonunwamnsa

*4+

I
S

-~
I Y- T WA
NOONADALS
= SRV el el
bt -4

56666556 h

WOV RWNO

-
-

W
50 VOLT RANGE
Secondary Taps

0-19-25-33-40-50V

12:1%10-5%10-
14-0%10-22 11
14:0%12:7» 11+

6
7
8
8
[
1
1
17-2X12-7> 14+

=TT
(I AC DL
RERBZIRES

Jo@oswnao
e

woow
60 VOLT RANGE
0-24-30-40-48-60V

>
B
2

A T
% N = O D ma
LSS uNN

-

prorey
MBSOt aNN

R R AU
o

DTG
228

KA ™Y

R B AR
ORBBMO S =

RSO SE &
e -1 T-1-15)
=

o

X

ot
BRANOSOOE
ane

PS

-

o

-

TRANSFORMERS WITH SCREENS
ize ca. VOLTS

S »
-‘SA&
n
e E

aaRoAAN
.

0-20, 0-20
20-12-0-12-20
0-15-20, 0-15-20
0-15-27, 0-15-27
g . 0-15-27, 0-15-27
ATTERY CHARGER TYPES
PRIMARY 200-250 VOLT (Secondary 2V, 8V, 12V)
Ref. Amps. Welght Sizecm,
oz

[Y7Y S STy PN
SO NURD NGNS
ASFRII2UNAL

@RS aan

70X 61X 6
7
8

9-9x10-2X 8

12 ¢ 14:0x10-2Xx11-

1

7 Please note, these
-6 units do not In-

g clude rectifiers

*Carrlage via B.R.S.
Also stocked: SEMICONDUCTORS e VALVES
AVOMETERS @ ELECTROSIL RESISTORS

PLEASE ADD 109, FOR V.A.T. including P. & P.

BARRIE electronics

3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST
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Collins TCS R/T 1:5-12 mes in 3 bands, v.l.0. plus crystals P.P. P.P.
25 Watt OUL . .ovvvntnnnreeneernnaeenaeocnnaaenns £2500 £2:00 Frequency Counter Marconi TF 1345/2 Complete with
Frequency meter 125-20,000 kcs wjcalibration books Stand and 4 Plug-in Units—220 mcs. Good condition £60-00 £5-00
with A/Cpowersupply .......coiviiiiiiiiiiennn. £25-00 £1-50 Beckman Frequency Time Counters Model 7360JH.... £30-00 £2:00
Sofartron Storage Scope QD 910 ... oevevnennnnn... £40-00 £3-00 Output Power Meter TF340 ..............co0unae, £1000 £i-00
Telechrome Square Sign Wave Generator ........... £10-00 £1-00 Airmec Slgqal Generator 300 kcs to 30 mes 7 Bands. ... £20-00 £2-00
Mullard TV Line Selector Type L 190 .. .............. £10:00  £1:00 Standard 3ignal Generator GRC (USA) Type 205/B
Voltage Regulator Lang Thompson 220 or 240 out at 7 Bands 9-.5 kes to 39 (117 T REEEETEES £35-00 £2-00
OO B A B roere - [P i n: « ™ o o2 oW s BLLAE - £4500 £3-00 Spectrum Signal Analiser Model SB/12 with Tuning
Pye Rangers VHF Transistorised Radio Telephones .Head 2mes-2:40 MES. .o vt ittt e, - £100-00 £6:00
MOBIIES - .« v eeeeeeeeneneeneqeeneeeenneneneanns £1000  £1-00 Signal Generator TF 937 85 kes-30 mcs 8 Bands Effective
UHF Marconi Signa! Generators TF 762C 299-610 mcs.. £40-00 £2-00 L. Length of ﬁlm' Scale SOft......oovvvviinneninnn. £40-00 £2:00
Wayne Kerr VHF Frequency Standard ............... £8- £1-00 Invertors Lefand Airbourne Products
Test Card C VideCon « v veavrennseenssaneennnomnns £1-00 28v DC Input Output 115/200—i15v 2-2 to 65 amps
17 VIdECON « vt eereeeetneeeiieneneianienaenenns £0-50 400 cs 750/750 vg 3/ Phase with Built-in Stabilisers.... £10-00  £2-00
Voltexion 4 Way Mixer........ooieeieeneinnn, £1-00 600/1 Electrical Gearbox High Torque 12-24v Electronic
Aircraft Modulator Unit (Radio/Tel) 440-LRV 38, £1-00 Brake. Rough exterior...........oveeereneennnss £5-00 £1:00
Radar Aircraft No Indicator ...............cco0nann. £1-50 Racal Digital Frequency Meter Modul SA520. As new
Tape Cartridge Players Built-in 10 Watt Amp .. ..... £1-00 coONditiont. ..« .ico e oo o L L e £48-00  £2-50
Amplifier Clark and Smith I5Watt ................. £1-50 Electrolytic Capacitors 60v Working. Brand New.
As above with VHF Radio.....coviviveniennnnnnns £1-50 (U R s s SR PR S £0-45 £0-10
Phamphomic 25 Watt Amplifier and 4 way Mixer with Mixed Surplus Components Pack. Not less than 35
Base Treble Controls...........ooviniiinenen.. £1500 £1-50 useful components .........oveiiiiiiiiieea., £1:00 £0-15
Delay Lines 1-300 Milli Secs Adjustable .............. £12-00 £1-50 Modern Design Telephones ........................ £3-50 £0-55
Decca Radar Marine Complete ..................... £175-00 £5-00 Klaxton Horns 24v 240v 250v ............covvunnnnn £3:00 £0-40
Metrix Wobulator 1 220 mes........ooviniininnn., £1200 £1-00 Capacitors -22uF 12v Working ............cocun... £0-30 £0-10
Resistance Bridge . ...... ..o ittt innnnennn, £10-00 £1:00 Ferrograph Series 7 Perfect condition................ £85-00 £2-00
Sperry Gyro's MK 4 . ... ... ... . ciiiiiiiiinnnn.s £8-00 £0-50 Racal Universal Frequency Counter New Condition
Dubilier Radio noise filters 9-20amps ................ 75p £0-50 [ - O 50-00 £3:00
Inverter 24 v. inputout 28 v. 400 kys . ............... £3-:00 £075 Solartron Cd 1212 Oscilliscope with 2 plug in units, |
Stand and 4 Plug-in Units—220 mcs. Good condition £60-00 £5-00 23mcsDB 1, 40mesSB. ... .. e i £130-00 £5-00
Beckman Digital Voltmeter Type BIE 2i16 and Ratio Solartron Puise Generator GO 1005................ £45-00 £2-00
MEAEEE 0 00BBloo @B o o FOAKOG b FO0A0 S50 JB6 0000 At 06 £25-:00 £2-00 Solartron Digital Voitmeter Type LM 902.2.......... £25-00 £i-00
Vacuum Compressor Pump with 240V Motor......... £15-00 £1-50 Woave Analiser Dawe Lns. Type 705B with operation
Ferrograph 3 Speed Series 6................c0vuven, £50-00 £2-00 manual Ry, s . e e N S e 45-00 £3-00

Mail order only to:
DEPARTMENT (M)

B&T EI.EGTRGNIGS (ll K.)

27 Upland Way, Epsom, Surrey

: Bognor Regis 25606

“SLO-SYN’ 3-LEAD

SYNCHRONOUS
STEPPING MOTOR

Type $S15. These flne motors are easily reversed, starting and slopplng In less than 5° wlthout electrical or
mechanical braking. Simpie refay circuit can be applled to glve DC., to winding tor a maximum holding torque of
30002/ In with 35v at 0.35amps through winding. For AC. (synchronous) operation at 120v., 50Hz. Speed 60 rpm at

80Hz., 72 rpm. STEPPING. Holding torque at 60 steps per second—100 ozfin. Can be wired to give 100 or 200 steps

per revolutlon with accuracy of 0-1° per step non-cumulative. Torque characteristics can be
modified by simpie R.C. circuits. Bimensions: dia. 4", body length 4}*, spindle length 2}*x
%" dla. Weight 6§ Ibs. BRAND NEW in maker's packing. Oftered at less than § maker's price.

£15

OPEN FRAME
shaded pole
GEARED
MOTORS

gear
240 AC., 28rpm. NEW
HIGH TORQUE, approx.
overall size: 3}” x 33" x
23"4spindle " dia. as Illustra(ed ﬂ P & P. 30p.
Similar to above, 19rpm. £3. P. & P. 30p.
110rpm with pressed steel qenr %nse (simllar to above

casea)

but shightly smaller). £3.
CARTER ELECTRIC
Simliar to above with alloy gear case. 60 r.p.m. This
{tem Is ex-equipment but pertect. £1.85. P & P 30p.
SMITHS RINGER-TIMER
Rellable 15 minute times, spring wound
(concurrent with time semng) 15% 1min
divislons, approximately 3" between
divisions. Panel mounting with chrome
bezel 3}" dla. £1-40, 15p. P, & P.
FEW ONLY
Fully stabllised *Labgear" Power Supply Unlt Input
90-240v. 50Hz, Outputs 6v, 6a D,C., and 6v4-2v, 100MA,
Hum and ripple at full load—iess than 3MV peak to
peak. Stablllly Improvement ratlo for 15% malns
change—1} . Output impedance 0-005 ohms.
94" x 91" x 12} Weight 20lb, £26.00. Carr. & Pkg
£1.50. In manufacturer's carton.
“LABGEAR ELIMINAC"
P.S.U. 200-250v. 40/60Hz. Alternative outputs fully
varlable (varlac Incorporated). Output 1. 12v at 5a
D.C. fully smoothed. Qutput 2. 12v at 8a D.C., with
vlnp'e content. Output 3. 20v at 10a A.C. 23" x 2§* tlush
0-20v D.C. m/c meter. in attractive grey hammer‘ﬂnlsh
50,

case. In maker’s carton. £27.50. Carr. & Pkg. £

ELEC TRO- TECH COMPONENTS LTD.

SHADED POLE MAINS MOTOR

A quallty shaded pole motor. Open frame. 3" high x
24" x 2°, Spindle 1* x %", 1,420r.p.m. £1.95 P & P 20p.

SOLENOIDS

by WESTOOL

240AC type MMS.
3lb. pull, 2§*x1"x
11", Trave! 1. 90p
each. P.&P. 10p.

240AC type MM4. 2Ib, pull,
1" x 1§ x1*. Travet §* 70p
each. P. & P. 10p. Quantiy
discounts; 10-50 10%. 50 up-
wards 25%

MAINS
SOLENOID

This littie unit gives
vertlcal I1ft olnpproxl-

Bracket lncorporatn. 2 fixing screws. Length of arm,
94 V AC. Pull at coll is approximately 1lb. £1.
FREE P & P. Special quotes for quantities.

AMPEX 7.5v. DC
MOTOR

_ portable recorder. Torque

450GM/CM. Stall load at 500ma.

Draws 60ma on run, 600rpm +

speed adJustment. [Internal

AF[RF suppresslon {1 dla.x1”

spindle, motor 3" dia.x1§".

Original cost £16.50. OUR

PRICE £3.30. P, & P, 25p. Large

quantities avallable (speclal quotallons) Mu-metal
anciosure available. 75g REE P. & P.

An uitra precision tape motor
designed for use in the AG20

ULTRA PRECISION
» CENTRIFUGAL BLOWER

| by Air Control Ltd.

30 segments individually balanced In

heavy cast alloy case. 2,300 r.p.m.

240v A.C. Very powerful and sllenl
running. 5" dla. 3" Inlet dia. Outlet flange 3" X 2}".

Limited number only £8.95 7.5°

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!

d switch, sealed In a glass
envelope. S|lver contacts, normaily closed. Rated 3amp
at 120v. 13amp at 240v. Size: (approx.)} 15" longx 1° dia.
Ideal for burglar alarms, security systems etc., and where-
ever non-mechanical switching is required. 10 for £2; P
& P 15p. 50 for £8.80; 100 for £16.50. FREE P.&P. over 10.

NORPLEX

The famous Amerlcan fibre-gl copper-clad laminate. Finest qualit:
with woven glass base of Epoxy-resin. Excellent Mech. and Elec.
conductive propertles. Heat reslstant, Ideat for P.C.'s etc. THIS IS A
SPECIAL PURCHASE AND ONLY AVAILABLE WHILE STOCKS
LASTI Slzes: 127 x 12; 24" x
(11 sq. ft.). Slngle-llded Copper with thickness of 1I32" 3/64", 3132 .
Also double-sided 1/327, 1/16°, 3/32". £1 per sq. {t. Cut sizes (1-10 sq. t.)
& P. Full Sheet £8 each. Carr. £1 for 13t sheet plus 25p each

addmonal sheet.
FAN/

Precislon-built In Germany.
Dynamically balanced mains
unlt (200/240) continuous
rated, reversible 80MA on
run, Size: 81" dla. x 2{"
deep. Back plate Is tapped
for 4 fixing scrawn aup-
plled). Well under maker's price at £3. P. & P, 20p.
Simliar. unit to above but 74" dia. X 3" deep. £4-50.
P. & P. 25p.

ALL PRICES INCLUDE V.A.T.

Whiist we welcome officlal orders from established companles and
Educational Departments, Itls no longer practical to Invoice goods under
£5, Theretore, nlease remit cash with orders below this amount.

315/317, EDGWARE ROAD,
LONDON, W2,

Tel: 01-723 5667 01-402 5580
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ELECTRONIC COMPONENTS FOR THE
WIDEST POSSIBLE RANGE OF APPLICATIONS
EVERYTHING BRAND NEW AND TO SPEC % GOOD DISCOUNTS * FREE POSTAGE (U.K.)

ELECTROVALUE “SPECIALS”

Amongst an i range of
components which we stock are
Magneto Resistors
Liquid Crystal Displays
Hall Effect Probes
Touch Switch I.C.s
Magnetically operated 1.C.s
Photo-electronic devices

FERRITE COMPONENTS
Pot cores in a wide range of useful sizes:

Double Aperture Cores:
Ring Cores

d electronic

TRANSISTORS

Very wide range of types is shown together with grouped
and tabulated specifications for each one. Qutiines are
illustrated. and there is a full range of supporting hardware.
Also near-equivalent tables are given.

I.C.s

Here too a wide range of TTL types are shown. togethar with
lingar and special purpose types. Over 60 circuit and connection
diagrams as well as much other usefut information is included.

MINITRON DIGITAL INDICATORS
3015F Seven g
logic modules. 0-9 and dec-mal point:

with standard
9mm characiars in
£1

16 lead DIL. -20
Suitabie 8CD decoder driver 7447 £1-15
3015G showing + or — & 1 & dec. pt. £1.20

CAPACITORS
POLYESTER C.280

Radial jeads for P.C.B. mounting. Working voltage 250Vd ¢

0-01. 0-015, 0:022, 0-033. 0-047 a. 3p

0-068.0-1.0-15 a. 4p

(2)22 5p: 0-33. 7p: 0-47. 8p; 0-68. 11p: 1.0. 14p: 15 21p:
2. 24p

TANTALUM BEAD

0.1,0-22. 0-47. 1-0 mF/35V. 1.5/20V ea. 14p
22/16V 2.2/35V. 47/16V 10/6-3v €a. 14p
4-7/35v. 10/16V. 22/6.. ea. 18p
10/25v. 22/16V. 47/6- 3V 100/3V. 6-8/25V. 15/25V wa. 20p
POLYCARBONATE

Type 832540 Warking Voltage—250V d.c

Values in mF: 0-0047: 0-0068: 0-0082: 0-1: O 012

0018 0022 0-027: 0-033: 0-039: 0-047: 0-056: 0068

0-082: ea. 4p
Working voltage 100V d.c.

0.1:0.12:0.1 490135P022 6p
0.277p:0.338p:0.39: 0.4 9p
0.56 12p: 0.68 13p

SILVERED MICA

Working voltage 500V d.c

Vaiues in pFs—2- 2 to 820 in 32 stages

1000. 1500 7p; 1800 8p: 2200 10p: 2700 3600 12p
4700. 5000 15p 6800 20p: 8200. 10.000 2

CERAMIC DISC
1000pF/500. 2000/600. 5000/500. 0-01mMF/50. 0-02mF/50.
0-1mF/3—each 2p. 0-05mF/50V—3p

CERAMIC PLATE
In a range of 26 values from 22 to 6800pF/50V dc..
each 2p

POTENTIOMETERS

ROTARY. CARBON TRACK. Double wipers for good
contact and jong working life
P.20 SINGLE linear 100ohms to 2-2megohms ea. 14p
P.20 SINGLE log. 4-7Kohms to 2-2megohms ea. 14p
JP.20 DUAL GANG lin. 4-7Kohms to 2-2megohms ea. 48p
JP.20 DUAL GANG log. 4.7Kohms to 2-2megohms ea. 48p
JP. 20 DUAL GANG Log/antilog 10K. 22K. 47K. 1 megohm
ea. 48p
JP. 20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of abave 14p extra.
Decades of 10. 22 and 47 only available in ranges abave .
gksleton Carbon Presets Type PR. horizontal or vertical
p each

SLIDER
Linear or Yog. 4.7K to 1 meg. in alt popular values ea. 30p
Escutcheon piates. black. white or light grey ea. 10p

Control knobs. bIk/thred/yel/grnﬂJlue/dk grey/It grey ea. 7p

JACKS AND PLUGS

SOCKETS

2 circujt unswitched $1/SS 12p
2 circuit 2 break contacts S1/BB 15p
3 circuit unswitched (Not GPO) §3/SSS 17p

3 circuit with 3 break contacts S3/BBB

2 circuit with chrome nut and black/white/red/green or rey
unswitched S5/SS %
with 2 break contacts S5/BB Op
Miniature 3.5mm 2 circuit. (black} 2 break contacts S6/88 9p

PLUGS

2 circuit scrsened top entry P1 24p
side entry SEP 36p
Line socket mono 231 40p
Line socket stereo 244 45p

3 circuit unscreened. black/grey/white P4 46p
2 circuit. unscreened, black/white/red/black/green/grey P2 18p
3 circuit screen top enlry P3

side entry SEP3 55p
Miniature 3-5mm 2 circuit scresned P5 13p
Miniature 3-5mm 2 circuit unscreened various colours P6 1Dp

INSULATED SCREW TERMINALS

In moulded polypropylene. with nicke! plate on brass.

With insulating set, washers. tag and nuts. 15A/250V
In black/brown/red/yellow/green/biue/grey/white. Type
TP.1 ea. 14p
DIN CONNECTORS
2 way loudspeaker Socket 10p Plug 12p
3 way audio Socket 10p Plug 12p
5 way audio 180° Socket 12p Plug 15p
S way audio 240° Socket 12p Plug 15p
6 way audio Socket 13p Plug 15p
RESISTORS
Code Watts Qhms 1Ttd 7101099 100 up
{see note below}

C 1/3 4.7-470K 13 11 0-9 nett

Cc 1/2 4-7-10M 1.3 -1 0-9 nett

C 3/4 4.7-10M 1.5 1.2 0-97 nett

c 1 47-10M 3.2 25 1-92 nett

MO 1/2 10-1M 4 33 2.3 nett

wwoo1 022-390 9 9 8

ww 3 1-10K 7 7 [

ww 7 1-10K 9 9 8

Codes:

C = carbon film, high stability, low noise.
MO = me1al oxide, Electrosil TR5, ultra low noise.
wire wound. Plessey.
Values: All E12 except C JW. C $W. and MO }W.
E12: 10. 12, 15. 18. 22. 27 33. 39. 47. 56. 68, 82
and their decades.
E24: as E12 plus 11. 13, 16. 20. 24, 30. 36. 43. 51,
62. 75. 91 and their decades.
Tolerances:
5% except WW 10% + 0-0502 below 100 and MO }W 2%.
Prices are in pence each for quantities of the same
ohmic value and power rating. NOT mixed values.
{lgnore fractions of one penny on total value of
resistor order.} Prices for 100 up in units of 100 only.

ZENER DIODES

Full range E24 values: 400mw: 2.7V to 36V. 14p each:
1W: 6.8V to 82V, 21p each: 1.5W: 4.7V to 75V 675 each.
20W 7.5V to 75V 94p. Clip to increase 1-5W rating 1o 3 watts
{type 266F). 5p.

20W 7-5Vto 75V 69p each

VEROBOARD

Copper clad O-1 matrix—2.5 X 3.75 ins. 27p: 3-756 X 3.75
ins.—30p: 25 X 5 ins.—30p: 3.756 X 5 ins.—33p. Copper
clad 0-15 in. matrix 2-5 X 3.75ins.—20p: 3-75 X 3-75ins.
30p; 2-5 X 5ins.—30p: 375 X 5ins.—36p.

Vero spot face cutter fany matrix) 43p

0-040 pins (for O-1 matrix) per 100—35p

0-052 pins {for 0-15 matrix) per 100—35p.

CATALOGUE 7

SECOND PRINTING (green & yellow
cover)

112 pages. thousands of items. illustra-
tions, diagrams, much useful technical
information. The 2nd printing of this cata-
logue has been updated as much as possible
on prices. it still costs only 25p post free
and still includes a refund voucher for 25p
for spending when ordering goods list
value £5 or more.

COVERS & HEATSINKS
Many types including:

TO3 Transistor cover. clip-on Tp
HEATSINK

Type 6WI Extruded aluminium 1° CAW. undrilled 80p
drilled 2 X TO3 78p
KNOBS

All for 1" shafts in a very wide range of types from utilitarian
to modern solid aluminium

S-DEC

Unsurpassed for “‘breadboard work”™ can be used indefinitely
without deterioration. Components just push into plug holes
andconnect automatically. Siot for control panel. 70holes  £1-98

T-DEC

For more advanced work with 208 contacts in 38 rows. Willtake
one 16leadcarrier. £3-63.{Carriers supplied separately.)

DESOLDER BRAID
frsrip

66p
25mlr reel £715

ELECTROLYTIC CAPACITORS
Axial Lead

qF 3% 63V 10V 16V 25V 40V 63V 100V
047 - - 11p  8p
1.0 11p 8p
2:2 n 8p 9p
4.7 11p - 8p 9p 8p
10 - 8p 9p 8p 8p
22 8p 9p 8p 8p 10p
47 8p 9p 8p 8p 8p 10p 13p
100 Sp B8p 8p B8p 9p 10p 12p 19
220 & 8p 9p 10p 10p 11p 17p 28p
470 Sp 10p 10p 11p 13p 17p 2. 45p

This is EV Service

GIRO ACCOUNT No. 38/671/4002
DISCOUNTS

Available on all items except those shown with NETT
PRICES. 10% on orders from £5 to £14.99. 16% on orders
£15 and over

FREE PACKING AND POSTAGE

in UK. for pra-paid mail orders. For mail orders for £2 list
value and under there is an additional handling charge of 10p.
Overseas orders—carriage charged at cost

GUARANTEE OF QUALITY

All goods are sold on the understanding that they conform
to manufacturers,
as such—no rejects.
is offered for sale.
Prices quoted do not include V.A.T. for which 10% must be
added to totai nett value of order. Every effort is made to
ensure the carrectness of information and prices in this
advertisement at time of going to press. Prices subject to
alteration without notice.

ion is g
‘seconds’ or sub-standard merchandise

APPOINTED DISTRIBUTORS FOR SIEMENS FINE QUALITY PRODUCTS

ELECTROVALUE LTD

Every effort is made to ensure the correctness of information
and prices in this advertisement at time of going to press.
All postal communications. mail orders. etc.. to Head Off!ce
at Egham address. Dept WW5 S.A.E. with enquiries requiring
answers

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telephone Egham 3603, Telex 264475
Shop hours: 9-5.30 daily, 9-1 pm Sats.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA

Telephone (061) 432 4945

Shop hours: Daily 9—1 and 2—-5.30pm.; 9—1pm Sats.
invited to contact ELECTROVALUE AMERICA. P.O. Box 27,

U.S.A. CUSTOMERS are
Swarthmore PA 19081
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES FUL Bave or
ZENER DIODES
ACI07  0-22 AbISI & BCI50 020 | BDLil 055 BF183 044 MJE3440 0-55 2G309 039 2N2194 0-39 013 (i OLTAGE RANGEL
ACI13  0-20 ADI62 (MP) | BCI5G1 0-22 BDi32 068 BI'184 028 MPF102 0-46 2G330  0-22 2N2217 0-24 05 011 ] 238V, eV bo-i
AC11E 022 075 BCI52 019 BDLIE 072 BIYIRS 033 MPF104 041 2G339A 018 2N2218 0-22 : g3 ] Cser 12p ca. 1EW (Top-
ACIITK 0-32 ADTI40 055 BCI53 031 BD185  0-44 BFIST 030 VPF106 0-41 26344 020 oN22(9 022 : 3Ni061 013 | Hat 18p ea 10w (30-10
ACl22 013 | AFll4 027 | BCl53 033 BDISS 044 | BFISE 044 ooty 038 | 26385 018 | 2N2230 024 : oNigez 013 [l 9%p ea. ANl ully
AC125 018 AF115 027 BCI57 020 BDI37 050 BI194 013 o020 070 2G371 018 2N2221 022 . SN1284 0-1p [tested 5% tol. and
AC126 019 AF116 027 BCIGR  0-13 BDI38 055 BF195 013 0022 052 . 2N2229 0-22 . ON1985 019 | 0orked. State voltage
ACI27 020 AF117 027 BC159 013 BDi3y 061 BF196 018 0C23 054 2N2368 018 Q. a ON4286 0-19 required.
ACI2E 020 AF118  0-39 BCI60 050 BD140 068 BF197 018 oC2i 082 2N2369 016 2N3395 018 INA2BT 010 [ —
ACI32 018 AF124 033 BCIG1 055 BD155 088 BF200 050 0C25 042 2N2369A 0-18 2N3402 023 2N412688 0-18 10 amp POTTED
ACI34 016 AF125 033 BCI67 013 BDI75 086 BF222 105 0026 032 2N2411 0-27 2N3403 0-23 2N4289 018
AC137 018 AF125 031 RCI6E 018 BD176 066 BF257  0-50 0C28 055 2N2412 0-27 2N3404 031 anazgo 019 | BRIDGE RECTIFIER
AC141 0% AF127 031 BCI69 013 BD177 072 BF258 068 0C29 055 2N2646 0-52 2N3405 046 2N4291 019 on heat sink.
ACI41K 0-32 AF139 033 BCI70 013 BDIS 072 BF239 094 0635 048 2N2711 023 017 2N4292 019 100PIV. 99p each
AC132 . 020 AF1i8 055 BC171 018 BDI7¢ 077 BF262 061 0Ci6 055 282712 023 017 2N4203 019 - 350
ACL12K 098 | AFI79 055 BCI72 016 BDI18) 077 BF263 061 0C11 082 2N2714 0-23 031 2N5172 013
ACI51 . 017 AF180 055 BCI173 018 BD185 072 BF270  0-39 0C42 097 2N2904 019 031 2N5291 0-60 | NEW LINE
ACI51 022 AFI8L 055 BCl74 016 BD186 072 BF271  0-33 oCis 017 2N99044 0-23 088 aN5457 0-35 | Plastic Encapsulated
: AF186 055 BCI75 024 BDI87 077 BF272 0-88 Ci5 H 2N20905 0-23 . N5 . 2
AC155 092 18 : 7 : 27 0C45 014 074 2N5458 035 Amp. BRIDGE RECTS.
8 : AF239 041 BC177 021 BDISS 077 BF273 038 7 ] 2N2905A 0-23 : UN5459 0 30V :
AClsn 022 7 7 ocio 011 082 9N5459 044 | 80v RMR 35p each
ciz R ALIO2 072 BC178 021 BDI89 083 BF274 039 oci1 ol 2N2906 0-17 082 2NG121 075 | 100v RMS a0p
AC165  0-92 AL103 072 BCI79 021 BD190 0-83 BFWI10 0-66 oc72 016 2N2606A 0-20 0-10 055 [ 200v RMS 45p
N o ABY26 028 BCIR0  0-27 8D195 094 BFX29 030 aC7: 018 2N2907 0-22 013 0-48 |400v M3 50p
167 0.99 48Y27 033 BCIZL  0-27 BD1g6 094 BFX84 0-24 0C75 017 2N2907A 0-24 013 0-48 1,000y RMS 55p ..
ACTS ABY2R 028 BC182 016 BD147 099 BFX85 033 o 017 2N2g923 0-18 014 061 §8ize 15 mm x 6 mm
AC168 027 ASY2u  0-28 BC182L, 018 BD198 099 BFX86 024 0Ci7 028 2N2924 0°16 013 077 | eee——
AC169  0-18 ASY50 028 BCI83 018 BD199  1-05 BFX87 027 0CR1 017 2N2925 0-18 013 0-86
ACI7S  0-22 48151 0-28 BCI331. 016 BD200 105 BFX88 024 oC8In 017 2N2926((:) 014 0-86 UNLJUNCTION
ACLT7 027 ARYH2 028 BCIs4 022 BD205 088 BFY50 022 o082 017 g 003 086 JUT46. Eavt. 2N2646
ACIT8 031 ASY54 028 BCIR4L 022 BD206 088 BFY51 022 0C82h 017 2N2926(Y) 010 21 g2 [ Buvt TIS43. BEN300U
ACI7y 031 ASYb5 028 BC156 031 BD207 105 BFY52 022 0083 022 o o 012 010 oo .46 [ 300 each, 25-09 28p
AC180 022 ASY56 028 BC187 031 BD208 105 BFY53 019 0CIse 092 . —— 010 293204 046 | 100 UP 22p.
ACI80K 0-32 AMY57 028 BC207 012 BDY20 110 BSX19 017 OCl3o 022 : SRR 031 28323 062 I
ACI®1 022 ABYSH  0-28- BC208 012 BFI15 027 BSX20 017 0C16y 028 - AL 055 28324 077
ACISIK 032 ANYS3 028 BC209 013 BFI17 050 BSY25 017 0CI70 028 055 ZN2996(R) 039 98325 077 CADMIUM CELLS
ACI87T 024 AS221 044 BC212L 014 BF118 0-77 BSY26 017 0C171 028 0-31 OaL 031 28326 077 ORP12 48
ACI8TK 025 BCl107 014 BC213L 0-14 BF119 077 B3Y27 017 0C200 098 031 2N2926(B) 0-31 28327 077 L)
ACI88 024 BCIOS 014 BC214L 018 BFI21 050 BSY28 017 00201 031 0-22 011 0-33 PR S e ————
ACIS8K 0-25 BCl0Y 015 BC225  0-28 BF123 056 BSY29 017 0C202  0-31 0-22 233010 077 | 0-31 10361 o04a |GENERAL PURPOSE
ACY17 028 BClI13 011 BC226 039 BF125 050 BSY38 0-20 00203 028 018 oN3011 0168 | 0:30 s0362  0-50 f§NEN SILICON SWITCH-
ACYIR 0-22 BCll4 017 BCi01  0-30 BK¥127 055 B3Y39 0-20 00204 028 0-33 - - ING TRANS. TO-18
ACY1y 0-22 BCLI5 017 BC302  0-27 Br152 061 BSY40 0-81 0905 0-38 0-23 DIODES SIM. TO 2N708/8. BEY-
ACY20 022 BCLI6 017 BC303 035 BR153 050 BSY41 031 00309 0-44 023 AALL9  0-09 BY130 018 27/28/95A. A.LT usable
ACY21 0-22 BCI17  0-20 BC304 040 BFI54  0-50 BSY95 0-14 OCP7l1 048 0-22 AA120  0-09 BY133 023 devices no open or short
ACY22 018 BC118 011 BC410  0-34 BF155 077 BBY95A 0-14 ORPIZ 048 024 AA129  0-09 BYI64 055 circuits. ALSO AVAIL-
ACY27 020 BC1lY 033 BC160  0-40 BF156 053 Bulos  2-20 ORPED 0-44 016 AAY30 010 BYX38/30 ABLE fu PNP 8im. to
ACY28 0-21 BCI20 088 BCY30 0-27 BF157 0-61 CI11E 055 ORPs!  0-44 016 AAZI3 011 046 2N2906, BCY70. When
ACY29 039 BC125 013 BCY30 027 BF158 (61 C400 0-33 P20 055 019 BALOO 011 BYZ10 0-39 ordering  please  state
ACY30 031 BC126  0-20 BCY3l 029 BF159 068 Ci07 028 . 019 BAll16 023 BYZ11 033 preference NPX or PNP.
ACY31 031 BC132 0-13 BCY32 033 BFI60 044 Ci24 028 P3i64 0-22 023 BA126  0-24 BYZI2 033 £p
ACY34 028 BCI34 0-20 BCY33 024 BFI62 044 Cci25 056 P397 048 0-23 BAl48 016 BYZ13 028 20 For 0-55
ACY35 0-23 BC135 013 BCY3{ 0-28 RF163  0-44 Ca26 039 8T140 0-14 0-26 BAl54 013 BYZIG 0-44 50 For 110
ACY36 031 BCl36 017 BOY70 018 BFls4  0-44 ci28 022 ST141 019 028 BA156 018 BYZ17 039 100 For 182
ACY40 019 BC137 017 BCY71 022 BF165 044 Cci41 033 TI843 033 0-22 BA156 015 BYyZ18 039 500 For 826
ACY41 0-20 BCl34 0-44 BCY72 016 BF167 0-24 C442 033 . 0-22 BAI7S 018 BYZ19 031 1000 For  14-30
ACY41 039 BC110 033 BCZ10 022 BF173  0-24 Ci4d 039 UTis  0-30 035 BY100 017 162 e e———
AD130 042 BCl41 0-33 BOZ11 028 BF176 0-39 C50 024 ZN414 120 0-50 BY101 013 (0A91 Eq.) SIL. G.P. DIODES £p
ADI40  0-53 BCi42 033 BCZ12 0-28 BF177 039 MATI100 0-21 0-21 041 BY105 019 300mW 30..0-55
AD142 053 BCl43 033 BDI15 068 BFI78 033 MAT101 022 0-21 079 BYIl4 013 CGo51 JOPIV(Min) 100..1-85
ADI43 042 BC145 050 BDI16 0-88 BFI79 033 MAT120 021 0-21 063 BYI24 013 (OAT0-0A79) Sub-Min, _ 500..5'60
AD149  0-55 BC147 011 BDIZ) 068 RF180 033 MATI21 0-22 027 aN2lin 0-66 BY126 0-18 0-07 : Full Tested 1,000, .9-90
AD161 0-39 BCl4& o1l BD123 072 BF181 033 MJK2955 0-95 0-44 2N2192 0-38 BY127 017 0A5 0-39 18021 011§y ooy sor Organ Build
ADl62 038 BC14Y 013 BDI21 078 BF182 044 MIE3055062 | 2G308 039 2N2193 0-39 BYi28 017 OASSL 0-23 19951 0-07 | eeilior JrERn Ve
TRIACS
. '
KING OF THE PAKS  Unequalled Value and Quality QUALITY TESTED SEMICONDUCTORS NEW LOW PRICE TESTED S.C.R.'s VBOM2A  6A 104
. LPIV 1A 3A 5A  BA FA  10A 16A 30A '1;(:'5 Tg“.ﬁﬁ Tg;‘ﬂ
TQ5 TOG6 TO66 TO64 TO4R TO48 TO48 TO4N
NEW Bi-PAK UNTESTED [Pk Xe. ! 50 023 027 039 039 052 055 058 127 jl00 38 85 83
Ql 20 Red_ 8pot Lransistors PNP .. ... 100 027 027 052 052 055 0863 062 154 200 55 86 99
SEMICONDUCTORS Q2 18 White spot R.T. transistors PN P 550000 05y 032 054 054 062 087 067 178 [0 77 83 121
Q3 4 OC 77 type transistors ... .......... - 304 5 . | -g2 e b . A ————E A e r—
Qi 6 Matched transistors OC44/45/81 /81D apfi00 032 04z 059 062 067 083 077 163
Batisfaction GUARANTERD in Every Puk. or noney back Q5 4 OC 75 trausistors o 04600 042 052 075 07 084 107 097 DIACS
; 185 50 12 trmaistors. L1l 0 558800 063 070 088 088 099 132 150 440 [FOR USBE  WITH
Pak No. Description fricel 07 4 AC 128 transistors PNP high gain . : GRIACS
U 1 120 Glass Sub-Min. Genera) Purposc Gerninium Diodes . 0-550Q8 4 AC 126 transistors PNP. ... ..., . POWER TRANS BONANZA! BR100 (D32) 25p each
T 2 66 Misved Germanium Transistors AF/RF ... ... ... ... .. 0550 7 80 81 type transistors . | lgfrig%ﬁlﬁgilf?om gER‘(!AgFP - e A
P ; Su- ; 5501 Q10 7 OC 71 type transistors g o vde: °100. NEW_TO-3 5. POSSIBLL
U575 Genmanium Gold Bonded Sub-Mn. fike O 088 | 1 T T e s wairs TNB/NEN 035 | KEPLACE: -0C25 28-29. 30 & S ScTIe D 0 S0 FREE
U 4 30 Germanium Transiators like OC8i, AC128 ... .. ... ... 0-550 12 3 AF 116 type transistors ..... . .0 105 406430451452 453. TI3027-3028, 2N2504 2N456A~ | One 50p Pak of yoar
U5 60 200mA Bub-Min. Biilcon Diodes .. ... 055§ Q13 3 AF 117 type transistors ... ... o574 4584, 9N511 A & B. 26220 222. ETC. VCBO 80\ | own choice free with
U 6 30 Sil. Planar Trans, NP~ like BSY95A. 2Ni06 ... .. 058 3%50 3 5)3210721 }sl.w. Etvpc mnsis?m; - L. 085 1"’%{:&5“ iC10a P'I;-Qf{;’ “'ATTSmHég 30-170. 5 orders valued £4 or over.
= ] = = == = : = 7 2N2026 8il. Epoxy transistors mixed colours 0-55 3 g 25-8 up
U710 S0 Rectiflers TOP- AT 750mA VLTG. RANGE wp to 1000 0554017 5 HPN D X ST 141 & 5 % BE140 oies 48p each  4dp each spesch | BRAND NEW TEXAS
T8 50 Bil. Planar Dieles DO-7 (lass 250mA like 0A4200/202 . 055018 4 MADTH2 X MAT 100 & 2 X MAT 120. 0-55 . GERM. TRANSISTORS
U 9 20 Mixed Voliuges. 1 Watt Zener Diodes - 055 3;8 .; gé:);r's-z X MAT 101 & I X MAT 121 055k 3S!LICON(H;ghqumlge 252v EPNm 2N3“55 Coded and guaranteed
e e = 3 Y Germaniuin transistors A.F. 0 -3 case. G.P. 8witching & Amplifier 5 -
{7020 BAV50 charge storage Diodes D07 Glues 055 130 1 Q0 3 igmuanin Lo s stors. 85| Applications. Brand new Coded R 2400 Pak No. ~  EQVT
T11_ 20 PNP Sil. Planar Trans. TO-5 like 132, 2N2904 . 055§ oo 20 NKT transistors A.F. R.F. coded . 0-55 k VCBO 250/VCEO 100/1C 6A/30 Watts. | 115 wATT SII TL  82G3713  OCT1
13 30 PNP-NPN Bil. Transistors 00200 & 28 109 .. 955§ 023 10 OA 202 Silicon diodea sub-min 0-55 | HFE type 20/fT 5MHZ. - POWER NPN |42 S DIIM oo
U14 150 Mixed Bliicon and Germanium Diodes. ... .. 055§ 924 pefoslsl diodes , ... ... . o.lill 0:55 ?0'3“\. P;‘;Ch EACH: 1-24 §5p. 25-99 50p, | 55p EACH. [Ty 8 2G381T OC81
U150 NPN Bil. Planar Trana. T0-b like BFY01, 2NGOT 0554 2 IN914 Silicon diodes 75 PIV 75mA_ 0-65 b 44p Ts B a0ameT  OCe:
Q26 8 0A95 Germanium divdes sub-min. IN§ 0-55 T6 8 2G344B  0OC44
U16 10 3 Amp Bilicon Rectifiers Stud Type up to 1000PIV__. . 0658Q27 2 104 600 PIV Silicon rectifiers 1B425R . 0-55 J LINEAR INTEGRATED CiRCUIT PAKS L Hotedd b
U17 30 Germanium PNP AF Transistors TO5 like ACY 1722 0:55 JQ28 2 Sillcon power rectiflers BYZ13 ... .- _ 055 ULIC 704 10X709 eoapooe0ao0g: 0-55 01y 8 9@3378  OCTH
T8 576 Amp Silioon Rectiiera BYZT3 Type up to W00 PIV 065 @29 Bilicon transistors 2 x 2NG96, 1 > 2heur. | g o TG Oas ]I & 20390a 2¥1302
1925 Silicon NPN Transistors The BCTOS . 0550030 = Sillcon switch transistors 2N706 NPX . .. 055 JULIC 747 5XT47 ... ............ 0.55 | TI0, B 20417 AL
U520 12 1.5 Amp Silicou Rectifiers Top, Hat up to 1000 P1V .. 0554031 6 Silicon switch transistors 2N708 NPN. ... 055 ULIC 748 7X748 ... ...... e 0-55 E P =
To1 30 AT Germanium Allny Transistors 2G 300 S-ries & OC71.__055] 432 # PNP Silicon transistors 2 x 2N1131, 1 X
T MADT T 1100 3,5: ONTI32 . ST ol AD161/162 vp | JUMBO COMPONENT | 2N2060 NPN SIL. DUAL
25 3 s like 2 Seriea ransistors . . ...... . 55033 3 Silicon NPN transistors 2N 1711 055 & PAKS TRANS. CODE D1699
U24 20 Germanium 1 Amp Rectificrs GJM Series up to 300 PIV_ 0-55J @34 7 Bilicon NPXN  transistors 2N23 M/P COMP GERM TRANS MIXED TEXAH. Our price 28p
U25 25 300 MHz NPN Silicon Transistors 2N708. BEY27 . ... 055  (code P39y ... OI;;{ Il;;‘)l\e\ E’sfml)mc“ OF ELECTRONIC each.
3630 Fast Bwitching Bilicon Diodcs like 1N913 WicroMin____ 055 | 4% ¥ : : e RO el | S0 7o NISIE DIVER
U29 10 1 Amp SCR’s TO-5 can, up to (00 PIV CRB1/25-600 1100 Qs 7 SILICON PHOTO TRANSISTOR § Resistors, capacitors, § TRANSISTOR. Bin
32 925 Zener Diodes 400mW DO-7 case 318 volts mixed 056 | @37 3 2N3063 NPN Bilicon transistors .. TO-18 Lens end NP\';im. to f pots, electrolytics 'f;]nd lex‘fn & g.m?, 2N189
U33 15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series _ 955 u38 5 PNP transistors 3 X 2N3703, 2 X BP X 25 and P21. BRAND [coils plus many other | FULLY TESTED AND
AT o) Q34 5 NPN transistors 3 X 2N NEW. Full data uvailable ] useful items. Approsi- | CODED ND 120, 1-24
US4 30 Bilicon PNP Alloy Trang. TO-5 BCY26 28302/4 055 (34() 5 NPN tmlx.:.:h,m 3 ; Fully guaranteed. mately 3lbs in weight. f 19p each. TO.5 NPN
U35 25 Silicon Planar Trausistors PNP TO-18 2N2906 0-55 0 @41 3 Plastic NPN TO-18 2 Qty. 1-24  25-99 100 up Price incl. P. & P. £1-65 [ 25 up 17p each.
736 20 Bilicon Planar NPN Transistors TO-5 BFY50/51/562. 055 w43 5 BC 107 NPN transiBtofs ... ... ....... Price each 49p __44p 38p ozly. e —
U37 30 Bilicon Alloy T S0-2 PRT 00200, 28322 055 | Q@41 5 NPN transistors 3 x BC 108, 2 X BCloy. , Bil. trans. suitable for
: oY “ T . b Q45 3 BC 113 NPN TO-1¥ transistors. . . .. . F.E-T.’S P.E. Organ. Metal TO- 1§
U387 20] Fael Bwitching Sillaon Tranas EN-41Hz 235011 0550 Q45 4 BC 115 NPN TO-5 transistors ........ oNuNly Slp  2N3820 55p  2N3821 39p  2N3823 3lp | Eqvt. ZTX300 8p each.
339 .lig RF. GI(‘-rm. PNF Tr;anslstoomﬁ‘.muos,h TO-5 . 0-55 | Q47 4 El;vngnlghs gain trapsistors 2 2N5458 35p  U¥N3459 44p  BFWI10 66p MPF1056 41p § Any Qty.
10 Dual Transistors b lead TO-5 2N2060 0-55 “ B8 .
4 - . - g =0 Q48 3 BCY 70 PNP transistors TO-18 ... SILICON RECTIFIERS
Ui 25 Sil. Trans. Plastic TO-18 A.F. BCI115/115 . 0550315 3 NN transistors 2 x BFY5L, 1 x BF . N .
T4y 20 ST Trans, Plastic T05 BCIG NP, ... 055 Q50 7 BRY 2 NPN switch ransistors TO-18 . s TamA bk \Gosy 0TS MO (10 48
Ui~ 7 3A BCR, TOs6 up to AOOFIY . 110 Q561 7 BSY 95A NPN transistors 300MHz 50 ‘005 008 INsou1 005 008 015 021 060
U036 20 Unijunclion transistors similar to TIB43 0-55 | 992 8 BY100 type allicon rectifters ... ... 100 005 007 INs02 008 010 017
U47 1§ TO220AB plastic triacs 60V 6A .. ... .. . T70§ 958 25 8il. & Gerw. trans. mixed all marked nev. . 500 008 010 1N4005 007 012 O
Uif 9 NPN Sil. pover transistors like 23065 110 o I TS B I
T NPN S l1 ti t G0V Tike GN5203/52968 1-10 o g'gg g'g 131005 g'ﬁ) g'éso 3-
449 12 N} il. plastic power trans. 60W like 24 A 800 . 0 1N4004 . 4 -
8th EDITION 250 pages 1060 014 030 1N007 012 025 O
TRANSISTOR EQUIVALENTS BOOK. A complete cross f 1200 0 030 0
Code No's. mentioned above are given as a guide to the type of device in reference and equivalents book for European, American and § a11 8tud Silicon Rectitiers are available in reverse Polarity,
the pak. The devices thermselves arc normally unmarked. Japanese Transistors. Exclusive to BI-PAK £1-85 each. When ordering Stud Anode type, please request "Reverse Type'.

18 BALDOCK STREET (Al0), WARE, HERTS.
TEL. (STD 0920) 61593.
OPEN MONDAY-SATURDAY 9 a.m. to 5.30 p.m,
ALL PRICES INCLUDE VAT

BL.LPAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE
RANGE OF ELECTRONIC COMPONENTS AND ACCESSORIES AT
COMPETITIVE PRICES—

A LARGE RANGE OF TECHNICAL
AND DATA BOOKS ARE NOW
AVAILABLE #%X. STOCK.

SEND FOR FREE LIST.
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S o T T L I C,S NOW WE GIVE YOU 50w PEAK (25w
74 Series T.T.L. I. R.M.S.)PLUS THERMAL PROTECTION!
BI-PAK STILL LOWEST IN PRICE FULL SPECIFICATION The NEW AL60 Hi-Fi Audio Amplifier
GUARANTEED. ALL FAMOUS MANUFACTURERS FOR ONLY £3.95
0 25 100- 1 2 100 T 25 100 Max Heat Sink temp. 90 Thermal Feedback
018 017 018 018 017 016 | §\74133 £1.20 £1-10 £1:00 : Fr:’;ue::y ‘;es;m"se 2%'52 ° a' Feedbac
018 0-17 018 018 017 018 BN74154 £1°98 £1:90  £1-75 to 100KHz @ Latesi Design Improvements
R g Bl oL olt | wuma g fB Gl g 0 e ® Loat 33,5 o 16 anu
0-22 021 0-20 032 029 027 q £1-15 £110 @ Distortion better than 1' @ Signal to noise ratio 80dB
022 021 020 04l 039 035 . £170 2165 at 1KHz @ Oversll  size 63mm X
039 0-34 0-31 041 0-39 0-25 a ﬁ;g ﬁgg @ Supply voltage 10-35 volts 105mm 13mm
. . 0-31 - 0-56 E . .
ggg gg: o,gg 822 gig 042 . £1:70 £1-85 Eispecially (esigned to a strict specification. Only the Hinest compe
025 0-24 023 074 071 0-64 . £2-10 £2-00 neuts bave been used and the latest solid stare circuitry incorporated
018 0-17 016 1:30 £1-25 £1-20 BN74l65 £2:20 £2-10 £2-00 11 this powerful little ampliner which should satiriv the most critical
0-28 0-27 0-26 090 085 0-80 NNTHI66 £235 £2:30 £2:25 A.F.enthusiast.
0:30 0-29 0-28 2 £1°15 £105 |N74174 £2:00 £1:95 £1-90
03 031 0% f05 £100 | 75 s1a0 e1as siso] FULLY BUILT—TESTED and GUARANTEED
040 039 038 £190 £1 ) e . .
b 5B | oo awoamoaw
018 017 c-18 £3-76  £3-5 A i . . |
SOl W oAR gu | e ae gw L STABILISED POWER £3-25
BAN . N N
D 3 038 : 071 083 | syTam s150 s145 140 MODULE SPM80
0-40 0-38 0-36 R 082 0-75 g £2-30 £2-20 APB0 ia especially desiguedi to power 2 of the ALSU Awplitiers, up to
0-45 042 0-40 . 082 075 £2.10  £2:00 15 watt (r.m.s.) per channel simultaneously. This module embodies the
0-18 017 0186 o 093 0-86 £2-10 £2-00 latest coruponents and cirenit teehniques incorporating complete short
0-40 0-38 036 . £1-45 £1-40 £2-10 £2-00 circuit protection. With the addition of the Mains Transformer MT80,
042 0-40 0-38 . 088 066 210 £2-00 the unit will provide outputs of up to 1-5 amps at 35 voits. Size:
045 0-42 0-40 . 068 068 . k2 fi3 mm X 105 mm X 20 mni. These units enable you to build Audio
045 042 040 : 042 040 | SNTHI4 £190  £1-80  £170 Nystems of the highest quality at a hitherto unobtainable price. Also
0-18 0-17 016 . 055 0-50 ANT4I95 £1-60  £1°50 £1-40 ideal for many orher applications including: Disco Systema. Public
074 071 0-64 ANTHILL 085 0-92 0-90 SNT4196 £1-73 £1'70 £1:65 Address, Intercont Units, ete. Handlook available, 10p.
074 071 064 SNT41I8 £1'10  £1:05  £1:00 NT1197 . 2170 £185 0
s120 €115 £110 | sxjiin f150 140 g13p | SLrilvT £1a o 41A0 &0 TRANSFORMER BMT80 £2:15 p. & p. 25p
3 KN7ilu8 £3:45  £3:35
£120 £115 £110 4121 050 048 045 R £3.00  £2:90
£1-98 £1-95  £1:90 4122 088 0-86 084 | SNT4NG 2310 =9 - -
£120 £115  £110 1124 £158  £154  £150 | Devices may he mixed to yuaiiiy STE R EO PRE-A M PLIFIER s
SN7447  £1'110  £107  £1:05 8N74141 085 0-82 079 for quantity price. (TTL 74 Series
SN7448 £1-110  £107  £105 | 5NT4145 £1-58  £1'54  £150 | nly) data is availahle for the .
SNT7450 018 017 018 N74150 £2-50 £2:40  £2:30 above meries of 1.C.s in hooklet TY E PA1
SN7451 0°18 017 018 | BN74151 £1.10  £1-05  £1-00 | jorm. Price 35p.
Built to a specitication and NOT a price. and yet still the greatest value on the niarket,
INTEGRAT.ED CIR..C U.IT.PAKS, . G, . q . | 1 as ‘out-oi - the PA100 stereo pre-amplifier has heen conceived from the lutest circuit techniques.
Manufacturers "Full Quts" which include Functional and Part-Functional Units. These are classe, a‘;a;)\\'ork Designed for use with the AL30 power amplider system. this quality made unit 5
apec’ from the maker's very rigid specifications. but arc ideal for legmnng about, }.C’s and experimen P ‘ce‘ incorporates no less than eight silicon planar transistors, two of these are specially 7
Pak No. Contents Price Pak No. Contents Frice Pak No. Contents ri selected low noise NPN devices for use in the input stages. o
UIC00-=1247400 055 UIC16-:5 X 7446 055 UICI0 =5 x 7490 0-55 § Three switehed stereo inputs. and rumble and errateh filters are features of the df 3
UIC01 =12X 7401 0-55 UIC48-:5 X 7448 055 UICH1- 5 X 7491 0-55 § PA100, which also has a STERFO, MONQ switch, volume, balance and continuously w"‘" it
UIC02 - 12 X 7402 055 UIC50= 12X 7430 D55 UIC92=-5X ;43‘2 g-gg variable bass and treble controls. a4
UIC03-- 12X 7403 055 UI351=12X 7451 0-55 UICH3 =5 X 7493 o . =z
UICO4 - 12X 7404 055 UICH3 = 12X 7455 0-55 UIC94 =5 X 7494 0-55 | SPECIFICATION: .
UIC05 =12 X 7405 055 UICH = 12X 7434 0-55 U1095 =5 X 7495 055 § Frequency response 20Hz—20kHz +1dis Bass coutrol +15dB at 201z
UIC06 =8 x 7406 0-55 UICH0 - 12 X 7460 0 55 UICH6 =5 X 7496 0-55 § Harmonic distortion better than 0-19, Treble contro! +15dB at 20kHz
UIC07=8 X 7407 055 UICT0=-8x 7470 055 UI1C100:=5 x 74100 0-55 § Inputs: 1. Tape head #-26mYV into 50K Filters: Rumble (high pass) 100 Hz
UIC10-12 X 7410 055 UICT2=8X 7472 0:55 UICI2I=5X 74121 0-55 2. Radio, Tuner  75mV into 50KQ Seratch (low pass)  8kHz
UIC20=12x 7420 055 UICT3=8X 7473 0-55 UIC141=5X 74141 0-55 3. Magnetic P.U.  #mV into 50K Signal/noise ratio better than +654B
U1C30 =12 X 7430 055 UICT4=8X 7474 0-55 UIC151 =5 X 74151 0-55 § All input voltages are for an outpiut of 230mV. Input overload 2641 ;
UIC40= 12 x 7440 0-55 UICT8 =8x7476 0-55 UIC154 =5 X 74154 0-55 | Tape and P.U. inputs equalised to RIAA curve Supply +35 \'oltslat 20mA
UIC41=5X 7441 0-55 T1C80 =5 X 7480 0-55 TICI98 =5 X 774133 ggg within 4 1dB from 20Hz to 20kHz. Dimensions 292 X 82 X 35 mm
X 7442 055 UIC81 =5 X 7481 0-55 -5 x 74199 q 5
=5x7443 055 UI082 =5 X 7482 0-55 25 Assorted 74’s 1-55 l onl £1 31
UICH4=5 X 7444 055 UIC83=35Xx 7483 055 Packa cannot be split, but 20 M K 60 A U DI o KIT y
UIC45=5x 7445 0-55 UICB6 =75 X 7484 0-55 assorted pieces (our mix) is . . = £ switeh,
available as PAK UIC X1. Comprising: 2x ALS0, | X $PM&0, | X BTM80. 1 X PA 100, 1 front panel. 1 kit of parts to include on-off switeh,
neon Indicator, stereo headphone sockets plus instruction hooklets, Complete Prices: £28:75 plus 30p postage.
LINEAR §.C.’s—FULL SPEC.
Type No. Case 1 25 100- DTL 930 SERIES TEAK 60 AU DI o KIT
gl o M 950 94 ot b Logic ICs DUAL-IN-LINE {§ Comprising: Teak veneered cahinet size 163 x 11§ x 33", other parts include aluminiuni chassis, heatsink and
1721'00 DIL 13 035 0-33 0-30 | 25 100 SOCKETS front panel hracket, plus back panel and appropriate sockets ete.  Kit price: £9-85 plus 30p postage.
72710 DIL 14 045 043 040 015 014 013 1 14 & 16 Lead Sockets for ase with
P AR g g o f b et | ALIOJAL20/AL30 AUDIO AMPLIFIER
E27810) ro-5 8 045 043 040 016 015 014 § pROFESSIONAL & NEW LOW COST
72741P bil 8 038 036 034 0-16 015 0-14 > ‘PR N iy .
- 3 PROF. TYPE No. 1-24 25-99 100up ; M
7T2748F 8 038 036 034 018 015 0-14 Q i ~
TSO 14 pin type 33p 30p 27p
81.201C 8 050 045 040 018 015 014 3 g
2 TSO 18 .. .. 38p 35p 32 The ALLO.
317010 8 050 045 0-40 | Bross 03 02 025 W COST % Reg ol
8L702C § 050 045 040 | BP9s& 015 014 013 [ LOW COST No. R s efighce iul
TAAG: - . : . P . ' . BPS 14 - 16p l4p 12p general  specitication. However, careiul
IAA2G3 i 080 070 060 | BPu8 03 028 025 s G ' . 2 T
TAA292 &h 10 £1.00 085 090 [ Brost 074 0-85 0-60 BPS 16 . . 17p 150 13p sslection of the plastic power device hu
TAA330A  TO-5 10 £1-85 £1.80 £1-70 | Bros 0-15 014 013 feBLB88 nintype 15p 13p  1lp resulted in a lrt;l'g; of output powers from
7 5 9: . i 450 10 watts RS,
B el g8 38 BIHER (H B g_:g NUMERICAL The versatility of their design nukes them
ATLL TOS5 10 045 043 040 | Breos o045 043 040 INDICATOR TUBES ileal for use in record players, tape reconlers,
1'/1\4“ TO. .1’8 4 £1.20 Brongy 0-45 0-43 0 Type Description stereo amplifiers and cassette and cartridge
TBA80O DT 11 81150 o 40 § 4015F  Minitron 7 Segment tape players in the car and at home.
Indiestor . .. £1:50
3 TERMINAL POSITIVE MANEAL LE D7Beement. Parameter Conditions Periormance
VOLTAGE REGULATORS Bl-PAK TEDIEPGE —
TO.3 Plastic Encapsulation /TR I Vg0 oo HARMONIC DISTORTION Po-- 3 WATTS (- 1KHz 0:25%
uA7805 LI2¢ 5V (Equv. to MVK3)  £176 | CATALOGUE & LISTS | V% S Viewne iie
WATBI2/L130 12V (Equy. to MVR12V) £1-76 Send S.A.E A o ARG S“}‘e&}{?e‘:ﬂ:;c‘l\g\-;:-n- £1-87 LOAD IMPLEDANCE 8-169
5/L1: vV (I3quv. “R15V) £1- .A.E. e S - — =
MAT815/L1SL 15V (ilquv. to MVR15V) £1-76 en an p I'ype' Tube 13 mm. £1-70 INPUT IMPEDANCE 1Ktz 100 k2

EDSR 3166 TRIPLE 68 BIT
DYNAMIC SHIFT REGISTER
TTi, Compatible. Low Clock
Capacitance, High Speed Dinde
Protected Inputs Wired ‘OB’
Capability SPECIFICATION

SHEET AVAILABLE £2.50

TEAK VENEERED
CABINET for:
STEREO 20

TC 20. £3.95 p&p 30p | without interfering with the mechanism or, 3 Parameter AL10 AL20 AL30
Ewv T IiER o e alternatively, into a separate cahinet. X = 1 N
gﬂit*iﬁcﬁgﬁuﬁgl;‘?ts?ne?::; Output power 20w peax. Input 1 (Cer) "V".‘ Maximum Supply Voltage b5 . 30 § 50
yaneer, inciuding spoakers. | 1000, T T M SR R AL YA TRV [T TS
pr. OUR SBECIAL PRICE | distortion. Bass control +124B at (inllz£l4 45 B AL RL &2 1 Kiiz) RMS Min. RMS Min. kM Min.
. ; typically 0-25°, at 1| watt. Treble con. 0 ] .
£30 per pair P.&P. £1. ONLY | (FRIRLY 00T - § RICK £2-20 22:59 £33

WHILE STOCKS LAST!

The STEREO 20

The "Btereo 20" amplifier is mounted, ready wired and
tested on a one-piece chassis medsuring 20 cm. X
14 em. X 4-5 ecm. This compact unit comnes
complete with on/olf svitch volume contral,
balance. lLass and treble controls, Trans-

former, Power supply and Pewer amps.
Attractively printed front panel and match-

ing control knobs. The 'Stereo 20 has been,
designed to fit into mast turntable plinths 55

FREQUENCY RESPONSE F sdB Po==2 WATTS

SENSITIVITY for LATELX O/P Ve:=23V. R1=8Q 1

DIMENSIONS

IKHz

50 Hz-25K Hz

7amV. RM3

X237 x1”

uwutlines the dirterences in their working conditions.

The above table relates to the ALLO. AL20 and AL30 modules. The

e following table

?EPEO STE[?EO HEADPHONIZ% L(?:ll(?()(](::ul‘:: PA 12. PR E-A M PL' FIER S PECI FI CATIO N Al prices inclusive of V.A.T. Giro No. 388 - 7006
Stereo/mono s“f:wh z:nd \;olume w,,,,n,h,' £4.95 | The A 12 pre-amplifier has heen designed to match into | Frequency response— Please send all arders direct to worehouse and despatch department

most budget stereo aystems. It is compatibie with the

TRANSFORMERS

T461 (se with AL10) £1-60 P. & P. 15p.
TH38 (Use with AL20) £2-30 P. & P. 15p.

BMT80 (Use with AL30 & AL50)

AL 10, AL 20 and AL 30 audio power amplitiers and it
can be supplied from their associaled power supplies.
There are two stereo inputs. one has been desigued for use
with *Ceramic cartridge while the auxiliary input will
suit most tMagnetic cartridges. Full details are given in

£275 the speestication tahle. The four PRICE

P& P 20p

POWER SUPPLIES

PR 12. (Use with AL10 & AL20)

SPM B0, (Use with also AL30 & AL30) £3-25

Volume and on/off switch. halance,
bass anit treble. RHize 152mm
84mm X s

coutrols are, from left to right:
£4-35

X
88p

FRONT PANELS FP12 50p

20Hz-30K Hz (—3dB
Basa control
+ 1208 ut 60H
Treble control-
+ 14UB at 14K Hz
*Input 1. Impedance
1 Meg. olhin
Seusitlvity 300mV
tiuput 2. hnpedance
30 K ohms
Sensitivity 4mV

P.O. BOX 5, WARE -

Minimurn order 55p. Cosh with order

I-PAK

Postage and packing add 1 ip, Overseas odd extra for airmai

HERTS

please.

Guargnteed Satisfaction or Money Back
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R.S.T. VALVE MAIL ORDER CO. fickessiaf, (6 Welfied feat
Tel: 01-677 2424
s = B = London, SWI6 2BS Telex: 946708 - ==
VALVES ECFS2 0-40 [ EF98 0-75 | EZ80 028 0OA2 040 ) PD500 130 | PY82 0-35 | UCH42 0:75 | 384 0-40 | 6BW7 0-90 | 6V6GT 0-50 | 30C15 1-05 | 807 050
ECH35 1-25 | EP183 080 | Ez81 029 | OB2 040 | PEN45DD | PY83 0-38 | UCHSL 0-40 | 3V4 070 | 6C4 -85 |6X4  0-40 | 30C17 1-10 | 6080 225
AZ31 055 | DY802 0-37 | ECH42 1-00 | EF184 0-35 [ poog ¢.40 | 024 045 075 | PY500 100 | UCLS82 0-35 | 5R4GY 0:80 | 6CD6G 1-30 [ 6X5GT 0-45 | 30C18 090 [ 6146  2-00
AZ41 060 | EABCS0 ECHS1 0-30 | EH90 0-85 [ qUir oo | PCS6 060 | PFL200065 | PYB0L 0-80 | UCLs3 070 | 5USG 040 | 6CHG 140 |7BS  0-75 |30k3 110 | TUBES
CBL31 1-00 0-38 | ECHS83 045 [ EL33 175 PC88 0-60 | PL36 063 | 8P4l 800 | UF41 075 [5v4G 050 | AE5  1-00 | 7B7  0-70 { 50FL1 080 [ 2AP1 4-00
CL33 1-50 | FAF42 0-75 | ECH84 0-45 | EL34 060 | GZ30 045 | PC900 048 | PL2% 125 | 8P61  0-75 | UF89 0-40 | 5Y3GT 0-45 | 6F23  1-05 | 7C5 1-30 | 30FL14 0-80 | 3BP1L  3-50
CY31 050 | EAF8010-50 | ECL8¢ 0-55 | EL37 2:60 ( GZ32 0-50 | PCC84 040 | PL81 0-50 | T4l 1-00 | UL41 085 | 524G 0-45 | 6I5G 0-45 | 7CH 0-76 | 30L15 1-05 | 3DP1A 3-50
Caro1 030 | EBC33 1.00 | ECL82 035 | EL41  0-90 | gza4 o0-85 | POOSY 0-50 | PL82 045 | U25 085 | ULS4 0-43 | 6/30L2 0-90 | 6J5GT 045 | 7H7  0-70 [ 30L17 0-95 | 3BG1 10-00
DAF96 0-50 | EBC41 0-75 [ ECL86 0-40 | Ei42 080 H63 0-90 PCC1890-680 | PL83 0-45 | U26 085 | UY4l 0-48 | 6AL5 0-25 | 6J7GT 0-46 | 787 2-25 | 30P12 1-05 [ 3FP7 1-50
DCC90 1-35 | EBCS1 0-83 | ECLL80O ELS4 0-28 HLAIDD PCF80 040 | PL8a 0-40 | UIY1 075 | UY85 040 | 6AQ5 045 | 6K6GT 075 | 7Y4 075 | 30P19 1-00 | 3GP1 350
DF9l 0-30 | EBFS0 0-40 3-20 | EL91 0-50 10D | BCF86 060 | prsyy g.go | U404 070 [ VP4R 1.95 |6AS7 085 | 6K7GT 0-35 | 12405 0-70 | 30PL1 0-95 | 5BP1 400
DF96 0.50 | EBFS3 0-40 | EF37A 1-20 [ EL95 040 0 PCFBO10-50 | 0 0 o0 | USOL 0-80 | VR75/30 6AT6 0-45 | 6K8GT 0-50 12AD6 0-65 | 30PL13 1-20 [ 5CP1 500
DK91 0-45 | EBF89 0-32 | EF39  1-20 | EL360 1-25 | HN309 1:50 | PCP8020-50 UABCS0 0-48 | 6AUG 0-80 | 6P25 175 12AE6 0-86 | 30PL141-25 | 5FP7 8-00
DKo92 0-70 | EBL31 150 | EP41 0-65 [ ELL80 1-25 | KT61 1-75 | PCF8050-90 [ PL508 0-90 0-40 | VR105/30 6AVE 045 | 6Q7GT 0-50 | 12AT6 0-40 | 35L6GTO-76 | 881 1000
DKo 0-60 | ECC40 1.00 | EF52 125 | EM80 045 | KT66 2:50 | PCF8060-75 | PL509 1:55 | 'AF42 0-75 040 [ 6BA6 028 | 63G7M 045 | 12AT7 0-40 | 35W4 0-50 | CV429 22-00
DLY2 0-40 | ECCBL 040 | EFA0  0-25 | EM8l 0-60 | KT81 (7C5) [ PCF8080-80 { PL80L 1:00 | (rpryy 075 | VR150/30 6BE6 035 | 68J7GT0-30 12AU6 0-45 | 35Z3 0-75 | CV96D 800
ECCs2 0-33 | EF85  0-35 | EM84 0-35 1-30 | PCL82 0-35 | PL802 095 | (-0 0.75 ~ 040 | GBH6 075 | 68L7GTO 48 | 12AU7°0-33 | 35Z4GT0-70 | BGT-5 800
DL94 048 | picgy 933 | EFs6 030 { EY5L 040 | KTex 290 | PCLK3 068 | PY32 063 | [ oorg a0 | ¥63 150 (6BJ6 055 [ 6SN7GT 12AX7 0-33 [50C5  0-60 | DG7-6 10-00
DL96 055 | RCCss 040 | EF89 028 | EY86 040 | KTW611-00 | PCL84 0-45 | PY33 063 1R5 0-35 | 6BBQ7A 055 048 | 12BA6 0-45 | 50CDSG VCR1388-00
DM70 060 | ECCss 040 | EF91 087! EZ40 075 | KTW621-00 [ PCL85 0-60 | PYH1/800 UBF89040 (185  0-30 [6BR7 1-00 | 6U4GT 0-75 | 12BE6 0-50 120 | VCRI39A
DyYs6/70-36 | ECFso 035 | EFo2 050! EZ41 0751 N78 275 | PCL86 0-45 050 | Ucces 0445 | IT4  0-30 | 6BW6 0-90 | 6U5G__0-75 | 12BH7 0-50 | 80 0-60 8-00
TRANSISTORS 2N3709 0-10 | AF116 0-25 BF195 0-13 | CR83-40 GJ7M 0-50 | NKT128 NKT403 OA95 007 | OC26 040 | OC71 0-15] OC84 0-30 | ORP60 0-45
2N3710 011 | AF117 0-20 BF19% 0-15 0 E.S100A0-20 E ¢ 0A200 008 | OC28 0-70 [ 0C72 0-25 | OC123 1-10 | ORP61 048
IN21  0-17 | 2N708 0-15 | 2N3711 0-11 | AF139 0-33 | BF197 0-15 | CS10B 3-50 « MATI101 NKT211 NKT404 0A202 0-10 [ 0OC29 0-85 [ OC73 0-50 { OC139 0-40 | 8X640 0-75
1IN23  0-35 | 2N1302 0-18 | 2N3819 0-85 | AFZ12 1-50 | BFa61 025 | CV102 025 - 0-60 | 0OA210 0-20 [ OC30 0-40 | OC74 0-30 | OC140 0-65 | X642 0-60
IN1001 0-06 | 2N1303 0-18 [ 2N4286 015 | BC107 012 | BFN98 025 | CV103 018 | MATI20 NKT213 NKT7130-30 | OA211 0-85 { 0C35 055 | 0C75 0-30 | OC141 0-80 | $X643 075
IN10020-07 | 2N1304 0-22 | 2N4249 015 | BCIos 0-12 | BFY50 0-20 | CV253 100 . . 0-25 | OA5 060 | OAZ202045 | 0C36  0-85 [ OC76  0-30 | OCI69 0-20 | z821 030
IN400% 008 | 281305 022 | ACI26 025 | BC109 0-12 | BFY51 0-28 | CV2154 200 | MATI21 NKT2140-24 | 0A6  0-12 | 0AZ2100-40 | OC41 035 | OC77 085 | OC170 0-25 | Zg22 020
1N4004 0-08 | 2N1306 0-28 | ACI27 025 | BC115 0-20 | BFYJ52 020 | CV2155 2-00 | q NEKT216 OA7 020 | OAZ2110-40 [ OC42 0-40 | OC78 025 | OC171 0-30 | Z9170 0-10
TN 035 | SN1307 0.8 | ACLa% 020 | BCI16 0-20 | BTY79/ CV7108 3-50 | MIE3700-68 040 | 0A9 020 | 0AZ2420-15 | OC43 070 | OC78D 0-25 | 00200 055 | Zs178 0-40
18111 025 | 2N2147 0-75 | ACI76 0-25 | BC117 0-21 100K 0-756 | CV71093-50 | MJE5200-85 | NKT217 OAI0 040 | 0AZ244025{ OCH4 018 | OC79  0-30 | OC201 0-80 | Zs271 ¢-18
18131 0-13 | 2N2218 0-23 | AC187 020 | BCl69 014 | BY1ov 0-15 | DD00o 0-15 | MIE2955 45 | OA47 008 | OAZ2460-15 | OC44M 0-17 | 081 0-28 | OC202 090 [ ZTe1r 0-25
18132 0-13 | 2N2444 1-99 [ ACI88 0-20 [ BCYis 0-45 | BYI26 0-14 | DD006 0-25 110 [ NKT218 0A70 0-10 | OCI6 100 | 0C45  0-18 | OCSID 0-28 [ 0C203 055 | ZTX 107012
2G220 0-83 | 2N2646 0-50 | ACY17 0-36 | BDI21 100 | BY127 0-15 | GET1020-50 | MJE3055 <13 | 0A71  0-20 | OCIST 1-00 | OC45M 0-18 | OCAIM 0-20 | OC204 0-65 | ZTX 108910
3200 0-40 | 2N2926 0-10 | ADI40 050 | BD123 1-00 | BZVsN GFT1030-40 75 | NKT301 OA7¢ 010 [ OCLS 050 | 0C46 027 | OCSIDM 0C205 1-00 } ZTX300p -14
2G302 0-40 | 2N3702 0-11 | AD149 050 | BF115 0-22 | Series 0-10 [ GET1160-85 MPF102 . 4 QAsl 010 0C20 2-00{ OC57 0-60 0-18 | OC206 1-10 | ZTX 304025
N696 0-15 | 2N3703 0-12 | AD161 0-39 ) BF173 0-28 | CR81/05 GET8750-40 0-40 | NKT304 OAB5 015 | 0C22 100 | OC5R 0-60 | OCS1Z 0-45 | 0C207 1-00 | ZTX 5000 15
aN697 0-15 | 2N3704 0-14 | AD162 033 | BFIz0 036 0-30 | GIZX661-25 | MPF1030-38 75 1 OA86 0-15 | OC23 1-25 { OC59 Q-0 | OC82 028 | OCP70 9-50 | ZTX503p -16
2N706 0-10 | 2N3705 0-15 | AFLl4 0-25 | BFISL 0-35 CRS1-40 GEX541 MPF104 NKT401 0A% 007 | 0C24 1-10 | 0C66 050 | OCH2D 0:25 | OCPT1 1-00 | ZTX5310-25
2N706A0-12 | 2N3707 013 | AF115 0-25 | BF194 013 0-45 75 0- 075 | OAS1L 007 | OC25 0-40 | OC70  0-18 | OCs3  0-25 | ORP12 0-55
. 573 12E1 815 5726/ 2! Ccv2y CV404 CV2325 CV4043 E1R0F GXU2 ME1403 8108/43
Industrial Valves |75, 12E14 2K GALSW | 6939 CviL Cv4ls Cvassl CVa044 GXt Mbli0s | Osiso/is
1B3GT 3B28 13D1 829B 5727/ Cv45 CVi416 CV2466 CV4046 GXU4 MEL500 Q8150/30
1B24 3B29 G6AF4A 13E1L 8308 ap21w | 71935 CV53 CvieLT CV2516 CV404K GXU30 ME1501 Q8150/36
1B35A 3C22 6AKS5 28D7 860 5749 7203 cvT73 CV428 CV2519 5 Q3150/40
1B63A 3C23 6AMS 29C1 866 5750 7360 CcvTe CV434 CV2520 CV4056 KT66 0AL QE150/45
1N21 3C24/24G | 6AMS 53KU 8R6A 5751 7586 CV85 CV447 CV2522 CV4059 KT67 VAG Q3150/80
1N21B 3C45 6ANS 75B1 H66E 5302 CV118 V449 Cv272l CV4060 KTHr Q81200
1N23B 3CX100A5 | 6ANS 75C1 H2TA 5814 8013 CV121 CV466 CV2901 CV4062 ECC3S OAG Q81202
1N23CR 3E29 6ARS B3A1 881R 5823 8025A CV124 CV469 Cv3523 CV4063 ECFs04 My07Y Q81203
1X2A 3J{121E 85A1 891R 5840 Cv128 CV488 CV3929 CV4064 EF50 MBus0 oB2 Q31205
1X2B 8J/160E GAU4GTA | 85A2 5963 9001 V131 CV4g91 CV3986 CV4079 EFi4 MA0K1 0B3 U487
3J/170E 6AUSGT Y0AG 954 5965 9002 CV132 Cv492 CV3988 Cv4501 EF3) Mroz2 ub3 QVo3-12
2A3 3Q/150E 8AUG S0AV 955 9003 CV133 CV493 CV3991 CV4502 EFf04 M8og3 oLy -7
2A815 3Q/195E BAVSGTA | 90C1 956 6005/ 9004 CV135 Cv717 CV3998 CVv4503 EFP60 M80YIL 0Z4 -25
2C26A 384 6AWHA 90CG 957 6AQ5W | 9005 CV136 CV80s CV4001 CV4504 ELY1 MN096 VZ4A .20
2034 3V/340B 6AX5GT | 90CV 6021 9006 CV137 CV1072 CV4002 (V4507 EN3o Mx097 QY3-1254
2C39A 3V/390A 6B4G 95A1 1625 6057 CV138 CV1076 CV4003 CV4508 EN31 MBO98 0T15 QY4- 50A
2043 3V/390B 6BASA 100TH 6058 132014 CV140 CV1092 CV4004 CV5060 EN32 M8100 QY4-110A
2D21 6BK4 150B2 2050 6059 CV 144 CV1219 CV4005 CV6004 EN9I MB136 QA2400
2D2LW 4-125A BK7A 15083 2050W 6060 A1834 CV160 CV1343 CV4006 CV6008 ESU74 MB137 QA2403 k10
2E26 4-250A 6BL7GTA | 150C1 2051 6061 A2087 CV173 CV1475 CV4907 CV8045 E8U76 MKL40 QA2404 R17
2J31 4-400A 6BN6 150C2 6062 A2134 CV187 CV1476 CV4008 DA3y ESU77 M8141 QA2406 Q18
27338 4B32 6BR7 150C3 4003A 6063 A2293 cvisas CV1477 CV4009 DA4L FhOST MB142 QA2407 ]11E12
2350 4C35 6B87T 150C4 4212D or E | 6064 A2426 CV190 CV1478 CV4010 DA Foo60 M&144 QB3/300 3130
2754 4CX2508 | 6BX7G 250TH 42424 6065 A2521 CV220 CV1794 CV4011 DAL Foust My 149 QB3-5-750 | Gy30p
2556A 4E27 6BZ6 328 4313C 6067 A2900 CV261 CV1480 Cv4012 DET22 Bt M8157 QB4-1100 | wpyagorio
2K25 450 8CB6 329 4328A 6072 ACT6 CV273 CV1481 CV4013 B0 M&IGL QF41 STV280/80
2K 26 452 6CHS 631-P1 4687 6073 ACTY CV284 CV1482 CV4014 E55L FXO25 M¥162 QF45 SU4L
2K 28 4J52A 6CLb 5544 6074 V286 CV1787 CV4015 E30CC FXuor MR163 QQV02.8 3042
2K 45 453 6CW4 7054 5545 608D BIC 1E Cv287 CV1832 Cv4016 E80FC =at MB167 QQV03-10
2X2A 4X150A 6DK6 7154 6097C BS%Y CvV3l5 CV1833 CV4017 EB0F G1,371K MS17Y QQV03-20 | TDOZ-10
4X150D 6DQ6B 7158 5642 6130 B8156 CV329 CV1835 CV401R E80L G120/1B M8190 QQV03-20 | TT15
3A/107A 4X250B 6EAS 723A/B 5644 6136 BT5 CV337 CV1994 CV4019 E80T G150 28 M8196 QUV03-20A | TT21
BA/108A 6F33 725A 5651 6189 BT35 CV342 CV2000 CV4020 E81CC GINO/2M MN204 QUV04-15 | TTR3IMR
3A/108B 5B/251M GHB(metal) 5670 6197 BT45 Cvi4s Cv2131 CV4022 ERIL G240721) Ms212 QQV06-40 | TZ40
3A/1098 5B/252M 6K7GT 801 3672 6201 BT79 CVi54 Cv2154 Cv4023 E820C G400/1K Ma214 QQVOG-40A |
3A/110A 5B/254M SURA 803 5676 6202 BT83 CV359 CV2155 CV4024 E83CC GN4 MA2uis Q870/20 }Z
3A/110B 5B/255M 6V6GT 805 5687 6203 CV360 CV2160 Cv4025 L83F GTIC Mu224 QH75/20 uls
3A/148J 5B/256M 807 5696 6205 c1c Cvis71 Cv2179 Cv4028 ER8CC GTRI20W | M#225 Q375/40 v27
3A/167M 5B/257M 11E3 BOK 5702 6360 C1K CV372 Cv2235 CV4033 E GTRI150MS | My232 Q8756/60 VL$631
3A5 5C22 11E13 811 5718 6442 CAA322 Cv378 CcV2237 CV4035 E9OL GU1s M8237 Q383/3
3B[240M 5D21 12AY7 811A 5719 6463 CV5 Cv39l Cv2238 CV4038 ES1H GU20721 M8245 QH92/10 73007
3B/241M 5R4GY 12B4A N1Z2A 5725/ 6550 CV25 CV395 Cv2253 CV4039 E920C GU50 ME1400 Q895/10 24759
3B24 5U4GB 12BY7A 813 6AS6W | 6807 CV26 CV397 CV2289 CV4040 E180CC GXU1 MEL401 Q8105/45 Z8031
i i 7410 . 0-20 7447 . 045 7476 . o 0-45 74107 051 74157 1-09
zrus - MR IR - S A A
g 412 o - 440 a 0- 482 . 5 - . b
L I 838 7413 .. 030 7441AN .. 085 7483 . D126 | 74118 100 74175 1-29 LosVé Pll(‘OFleE
7403 .. 0-20 7416 . 0-30 7442 .. . 085 7484 . . 100 74119 1-92 74176 1-44 CKET:
7404 .. 0-20 7417 . . 0-30 7450 .. o 0-20 7486 . . 150 74121 057 74190 2-30 14 pin DIL, 16p.
7405 .. 0-20 7420 . .. 020 7451 .. 020 490 . .07 74122 080 74191 2-30 16 pin, DIL, 17p.
7406 .. 0-40 7422 . 028 7453 0-20 T491AN . 110 74123 144 74192 230 S . e
7407 0-40 7423 . 0-40 7454 . 0-20 7492 . .07 74141 1-00 74193 2:30 tockists of English
7408 .. 025 7425 037 7460 . 0-20 7493 . . 075 74145 1-44 74194 172 Electric, Ferranti,
7409 0-33 7427 037 7470 . 0-33 7494 085 74150 2-30 74195 144 M.O. Valve Co.,
7428 . 043 7472 038 7495 . 085 74151 115 74196 158 Mullard, S.T.C
7430 . 0-20 7473 044 7496 . 1-00 74154 2-30 74197 1-58 i *
7432 . 0-37 7474 0-48 7497 .. 4-32 74155 115 74108 316
7433 .. .. 043 7475 .. ao 059 74100 .. 2-16 74156 oo 115 74199 2-88
FROM1ST APRIL ALL ORDERS SUBJECT TO V.A.T. AT APPLICABLE RATE. THIS MUST BE ADDED TO TOTAL ORDER PRICE INCLUDING POSTAGE. .
Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. | p.m. to 3 p.m. Express postage Sp. for one valve; 1p each additional valve.
Express postage: 3p for one transistor, and Ip for each additional. Over 10 post free. All orders over £5 post free. Valves tested and released to A.R.B.
specification if required. (Full valve availability list on request, S.A.E.) Prices correct when going to press.
P.O. TYPE 3000
y | 4 R E LAYS AND 600 c l E L
l Insons BU(;LT TO YOUR SPECIFICATION. . - nle = Sme
HIGHEST QUALITY AT COMPETI- Victor Hugo — 94190 Villeneuve St Georgs, France
TIVE PRICES WITH A QUICK DE- 4/6 rue go — 941 gs.
LIVERY SERVICE. QUOTATIONS BY
RETURN HOME AND OVERSEAS. 4000 TYP Es OF
LARGE  STOCKS HELD OF _G.E.C. SEMICONDUCTORS AND TUBES
MINIATURE SEALED AND ERICS-
SON CYLINDRICAL TYPE RELAYS. CATALGGUE ON REQUEST
MINIATURE UNISELECTOR PO type 2201A ~
3 level 12 outlet fits into space occupied by
? one only PO type Relay 50 volt 250 ohm coil . N ..
. 2 bridging 1 non bridging wipers £B8.8B0 ea. Transistors 1.T.T. Si NPN Pricein £
PO type UNISELECTORS all 25 outlet 8 level
non bridging wipers 300 ohms £14 ea. 11 level
1 bridging 10 non bridging 65 ohms £17 ea. 4 pole 50 way all non bridging 76 ohms £11% ea. per per per per
LOCK IT with a double pole on-off Key operated switch 2 amp 250 volt supplied with two VceoV | lem A |Ptot mW!| F Mhz 100 500 1000 5000
Yale keys £1.10 each. each each each each
PO type No 2 Switchboard Lamps 6 voits £15.40 per 100, 24 voits £22 per 100.
MINIATURE DIGITAL INDICATOR size of digits § inch illuminated by 28 volt midget
flanged lamps. weight 3} ozs. reading O to 9 with decimal points. quick disconnect rear of
unit for easy lamp replacement £4.40 ea. BF123 30 30 330 35 0.134 | 0.123 | 0.113 | 0.106
GEARED MOTORS 3 r.p.m. 24 volts AC. 4 watts £3.35 each 24 voit Transformer with 240
volt AC input available at £1.73 ea.
BRIDGE MEGGERS 1000 VoltsO/100 Megohms with Resistance Box 0/999 ohms, £84.70 ea.
We hgld large stocksTof S|tandardhPotantiomatersRCarbon. Wire Wound'a to 50 watts, gracision 0 2.106 0.100
and gang types. gle switches Push and Rotary action types. Microswitches. Standard 0.133 116 . .
Carbon. Wire Wound o\gi"mus enamelled. High Stability types of Resistors. All British Meters Bf127 0 25 330 335 U
Volts, Microamps. Mitliamps.
L. WILKINSON (CROYDON) LTD.. LONGLEY HOUSE,
LONGLEY RD., CROYDON. CRO 3LH. Phone 01-684 0236. Grams: WILCO CROYDON

WW—045 FOR FURTHER DETAILS
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TRANSISTORS & DIODES

. ypo Pc_ vCBO FT MKz Price
BSY29 (SNPN) 300mw 16 20 ...l 16p
8D107 ISNPN) 11-6w 64 100 L. ...l il 63p
2N7118/2G106
(SPNP] 150mw 18 120/150 Tot. Sw. Time 275 nS 43p
2N985 (GPNP) 300mw 15 Tot. Sw. Time 115nS ... ... 9
2N1304 (GPNP) 150mw 30 6
2N 1309 (GPNP) 150mw 30
2N1046 (GPNP) 50w 100
2N1146A (GPNP) 90w 70
2N1542 (G) 106w 100
2N1547 (G‘ 106w 100
2 (G 106w a0
2N1908 (GPNP) 150w 130
2N2080 (G) 170w 70
2N2082 (G} 170w 40
2N2405 {SNPN) 1w 120
2N3054 (SNPN) 29w 90
N335 SNPNI  dlew  oa
N NPN 16w 65 Elf 6" X 4" X £1.82
INE332 SNPN) o o8 Long Elf 9"X4"X3" £1.98 £1.92
Tyoe e e Type Pr oughlittle cases ~ Giant EIf 8"X54"x5” £3.19 £3.08
ASZ16/0C26 . ... 28 oC83 ......... Bp RA5310AF ...... 25p in glass-fibre poly-
ocan Lo%e =3 GETIIONKTI03 ' 209  STCWire End estor add very lile Also available less panels.
oc4z 0Cc702 ........ 10p OOPIV1A 4 for 50p to the cost of the job No handles obtainable.
0C71 ..l 12p  OAB .......... 20p matos .. 13p > 190 prices correct July 1974,
cv7oos/oc7z . 20p OA10 . ........ 25p mg194 ........ 14p Glrev-_ i w-thf p:otected' Less for quantities.
oc78 e R Shosar 1l oMo e ?1%’2"\::,“;"  front panel  priceg include feet, P.&P. and VAT.
RCA PHOTOMULTIPLIER C31005B BRIDGE RECTIFIERS
Checked and tested. .. .... £37.50 1B40KOS550v4da.............. 98p
RECTIFIER STACKS SWITCHES
GEX541B1P2 ..... £6-88 Edwards High Vacuum “Speedivac” model DRILLING AND
GEX541D2P1 ..... £3-50 VSK1B rangs 25-760 torr contact ratings DEBURRING
GEX541NB1P1F... £6-00 250v. 5a. volume 4:2 cu. cm. max. working
GEXB41HPS3F ... . £6.00 pressure 15ib/sq. in. gauge net weight TO0L
SX751N1B1P1F .. .£6-00 LR 620
INTEGRATED C|HCU|TS Belling Delay hand reset L415 £1
MC3544 ... ... £110 Stackpole min. rocker 125v.10a. 250v. BRADRAD DRILLING & DEBURRING -
MC353G . _£2-00 < T 20p e

TOOL equals eleven drills One cut

Tippalite Rocker 12v .
drills and deburrs the nermal run of steels,

.80p
Securex 5000 press button 250v. ac m-zo

METAL PUNCH

MC365G ..£5-00 e

CA3020 . ..93p  DIGITAL COUNTERS luminiun gbrass Foppergaed alljpes

CA3021 ... -.£118 Veeder Root Mech. Reset 4 dig. ...... 50p of plastics, parspex, fibreglass. etc., and . MAX PUNCHES

CA3028A ..97p hardboard should the need arise it is : NIBBLING TOOL

Ca303sA £218 STABILIZED POWER SUPPLIES TS all the probl P

A3055 ... . -24 Gresham Lion GX60/10a—60v. 10 amp. set : D e .

CA3085 . .. .78p o o X e 8860 nci cariage associgted with driling thin materals— 1, or&"g1.38 AodL )

CD4035AE .. ..£1-91 Lambda  CC28v—Iinp  205-265v.  output it drills interlocking holes for instance. ” Or o £1 ‘a7 The Adel cuts holc:.uf vmuallvﬂ

CD4017AE ......£3:86 28v dc + 5% 34 amp . £38-60 incl. p. & p. 1" */1 shape and size starting from a g

CD4047AD ...... £3.86 Power Elect. Inp 240v outputs 20v 6-5a 10v hole, cutting cleanly like a punch and
THYRISTORS 34 + 10v300ma . ...... £38-50 inc. carr. $7-2§" in " steps or 6-38mm in 3mm r £2 2 die, 1deal for notching clearances on

GE2N1774200v.52.6120  RELAYS steps. Bath with §” shanks £1075 '} 0 fianges of cabiets or chassis. £A81.

CR1-021C 20v.1a. . .28p Also 14"-24" and 36-60mm £27-88 All prices include P. & P. and VAT

CR10-101B 100v.

Varey Min. 700Q12v................. S0p
Siemens Min. 12/15v. . q
The new Oryx 50 is temperature con-

Magnetic Dev. Type 596E. .£2-00
BR Type M51 240V................... 65p trolled. light, small. easy to handls. rapid ORYXSO
heating and high performance. It has a
KEYBOARDS Lt TEMPERATURE
ICT Numerical................... ...£350 temperature control within 1 2C and CONTROLLEO IRON

) adjusted in seconds whilst running tcany
o ICL Alpha Verifier (PN7035130). . £27-50 value between 200C and 400C. Longlife
STC 3/40400v. 3a....50p carr. £1:00 iron-coated tip as standard {11 sizes

ORYX SR3A

DESOLDERING
TOOL

CONNECTORS
McMurdo Red Range. Plug RP24
McMurdo Red Range. SKT RS32
Eng. Elect. Edge. 36 way Gold- plated .
Sylvania Edge. 48 way 0-125inch . . ... .. ... ... .. ... ...
Ulira Gold-plated Contacts. O-1 inch Type 10M54631ZL 38 way

available).

Oryx De-Soldering Irons—small model
SR3A instantly removes solder from
printed circuits, etc., accurate, reliable,
simple, PTFE mozzle. Larger instrument

20 way
CAPACITORS SR2 gives more suck, less recoil as only o
Dalva EF‘ezlsroolvvtic 9000uF 40v 50p p/p 15p: 500uF S0v 30p /p/p 10p: chs 16uF + 16pF piston moves. A
+ 8y 75p p/p 15p: CCL 50uF + S50pF 275v 40p p/p 10p: CCL Suppressor Unn . P
Type SU103/1 comprising capacitor Diode and Resistor 40p p/p 10p: Dubilier Oryx 50 Iron De-Soldering Tools _Lower f
Metallised Paper type 426 100uF 150v 50p p/p 25p: RIC 1-8uF 440v a.c. 38p p/p 10p. 1 (? £6.60 SR3A £5. prices for
Safety Stand £2.44 SR2 £6.65 quantities

MOTOR

Prices include P.&P. and VAT  Prices correct July 1974

E.E. ‘}hp230v 50c¢ 1ph 50¢.1440rpm complete with cap 80/100uf 275v. .. .£13-00
carr. £1-00 . .
3 phase 2HP motor 60/50c.. 1800/1500 RPM, 208/220/440v.. ........ £21.50 Available in a range of
incl. Carriage six sizes in 21-gauge ton'll

Cat. 2026391 Potter Instruments fiange mounnng capstan motor. 2HP cont. 110v
DCAamp ...ttt e £25-00 inc. carr.
FANS, CENTRIFUGAL BLOWERS
Alrmax Type M1/Y3954 (3 blades) Cast
Aluminium alloy impeller & casing (corres-
ponds to current type 3965 74°) 230v.
1ph 50c 2900rpm Class “A’ insulation
425¢fm free air weight 9%lbs. incl. p.p.

Zintec with blue Acrylic
texture. Front panels
white Zintec steel or
PVC/Aluminium. :

Extra for

Width Depth Height No. Case cost ali. panel
7" 5" 5" 755  £5.64 24p

TEXTURED
CASES

£21-00. g 175 7 867 f£664 35p "

Woods Aarofoil short casing type “S'" 5 975 £6.64 35 -

2733rpm 22;0/02I50v 1ph 80c 6 plastic 12 7 7 1277  £1.42 25: _‘-‘-‘"“-‘_

impellerincl. p.p. £11-50. unpaintsd

Woods Aerofoil Code 7.5 280K 200/250v. q Less fol uantities. -Prices
1-(‘),: 1sph eég:I27SOrepm 74 impeller 1v4 12 ! ! 1277 £6.11 unpainted - n

include steel panel with feet
and screws, P. & P. and VAT.
Prices correct to July 1974,

16127 £10.52  58p

blades incl p.p.£13-50. 16 12 7
191010 £14.48 —

Service Electric Hi-Valocity Fans, suitable for Gas 1 K 19 10 10
combustion Systems. Steam exhausting, Pneumatic
conveying, Cooling Electronic equipment, Air blast
for Oil burners. Secomak Model 365 (corresponds
to 575) Airblast Fan, 440v 3ph 50¢ 0-75hp 2850rpm.
continuous 160cfm 12 in w.g. nett weight 44lb,
price incl. carr. £41.00. Secomak model 350 250v
1ph 50c 0-166hp, 2800 rpm continuous 50cfm 2 in.
w.g. net weight 34Ibs, price incl. carr. £26-00.

Alr Controls type VBL4 200/250v 1ph 50c. 110¢fm
free air weight 7{Ibs price incl.p.p. £14-50.

Type VBL5 200/250v 1ph 50c. 172 cfm free air.
Weight 104Ibs, price incl. p.p. £1850.

Cabinets have stove enamelled steel frames in
three heights all of equal width and depth. The
frames are strong and rigid, fitted with top and
bottom locating pegs and rear slots making

ina. G -
William Allday Alcosa Singte Stage Vacuum Pump :itraan'Z'g Tl G (e (i) [PRERS e
Model HSPOB 8 NG. Rom 1420 EE. 3 phase pie. 1 off 4 off
induction motor 1/3 hp cont 220/250v. 380/440v.

Class E ins. £21-00 incl. carriage. ;52-’} ‘ ;g% ;5233 (2% gg'o; £3.70
Gast MFG. Vacuum pump 0522-P702-R26X. ‘ ‘ -1 £5.50
Motor 110/120v. A.C. 1 ph. 60c 1725 rpm. Class E. 501. 502. 503 £1067  £9.68
10cuft to 10in Mercury in 2 mins maintains vacuum. 254, 257, 258 £5.83 £5.30
635mm Mercury. Or as compressor 10psi int. or 504, 507. 508 £10.01 £9.08
15 psi cont, £25-00incl. carr. Less for duantities

Where p.p. not advised add 10p per £ handling and post (in UK). Cash All prices include P.&P. and VAT.

with order. Pe:sonal callers welcome.Open Mon.-Wed. 9.30-5.00 Fri.-Sat.
9.30-5.00. Free Car Park adj. PRICES SHOWN ARE EXCLUSIVE OF V.A.T.

W. & B. MACFARLANE

126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL

T \WEST HYDE
WEST HYDE DEVELOPMENTS Ltd, Rysfield Cres., Northwood Hills, Northwood, Middx HAB 1NN.
Tel: Northwood 24341/26732 Telex: 923231
Write or ‘phone for new free catalogue.
WW-—0061 FOR FURTHER DETAILS

WW—067 FOR FURTHER DETAILS
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Now builtand used
by thousands of
satisfied custo-
mers.Featuresslim
design overail size
in cabinet 153" x
23" x 6§" 6-IC's, 10

avnilable built and tested as well
as in kit form. HIGH QUALITY
AND STASBI ILITV ARE PRE-
DOMINATE FEATURES — DEVELOPED BY TEXAS
ENGINEERS FOR PERFORMANCE, RELIABILITV
ANDEASE OF CQNSTRUCTION FACIL tES.
OnJoft switch indicator, headphones socket, separate
treble, bass, volume and balance controls, scratch
and rumble filters, mono/stereo switch, input selector; .
Mag. P.U., Radlo Tuner, Aux. Can be altered for i
Mic., Tape, Tape-head, etc. Constructional detalls
5?(1. No. 21 30p. Distributed by Henry's throughout

FREE — Teak cabinet with complete kit.

Kit Price £28-50

(+VAT+50p carr/packing) or bullt and tested £35:00 (+VA
packing), as illustrated.

DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date
Brochures on request

BUILD THE

transistors, stabi-

lisers Gardners

lo fiel trans-
former. Fibre GYgss‘eP% Praannel, 20 + 20WATT IC STEREO AMPLIFIER
complete chassis work. Now As featured by Practical Wireless 1972

T+450p carrf

TEXAN

BUILD THE NEW

HENELEC

STEREO FM TUNER

A completely new high stability stereo FM
tuner. Features variable capacity diode

Mains operated. Slim modern design with fibre
etc. Avaiiable as a kit to build or ready built.
Overall size 8" x 23" X64". Produced to give high
performance with a realistic price. (Paris list
and constructional detalls Ref. No. 5 30p.)
Henry's are sole distrIbutors UK and Europe.

Kit price

£21-00 (+VAT)

ORBUILT AND TESTED £24-95(+VAT)

Wireless World, August 1974

tuning, stabiliser power supply, IC Decoder, high gain low nolse. IF
stages, LED indicators. Tuning meter, AFC, eas/ to construct and use.

glass PC, teak cabinet

EARN YOURSELF EASY MONEY,
WITH PORTABLE DISCO EQUIPMENT

DiSCO MINI A complete portable dlsco,

fitted mixer/preamp, 2 decks all facllities ~ £88-50
As above but with Slider Controls £118-50
100 watt amplifier for above £49°50
SDL8100 100 watt mixerfamplifier with slider
controis -
RS9 50 watt mixerfamplifier £49-50
R189 100 watt mixerfamplifler £57-50

SPECIAL OFFERS

each or 30p palr)

*150TC—8 ohms Twln Cone 10 watt
each or £4:00 p.

ohms £3-85 each.

or £7.40 per

EMI 13" x s—full range speakers (post 20p

*450 10 watt CIO Twln Tweeters 3, 8 or 1§
EW 15 watt8 ohms Cjo Tweeter £5-25 each.

DISCO AMP_ 100 tt
NORTHCOURT wa! mixerfamplifier £73-00

400, 40 watt Mixer Amplifier £37-50
800, 80 watt Mixer Amplifier £45'00
DISCO MiXER/PREAMPLIFIERS

(OP for up to 6-100 watt amplifiers)

8DLI (rotary controls) £49-50
SDLN (slider controls) £58:50
DISCO vOX (stider controls) the complete

disco preamp £72:00

DJ108 100 watt power amplifier for above £49-50
DJ3IOL Mk 11 3 channel, 3 kW sound to light £41-25
DJL Mk il Slider Controls £45-50
DJ DiSCLITE As 30L/1l 4 Variable speed fiashes

£54:00

pair.
350 20 watt Cjo Tweeters 8 or 15 ohms £7-80 ea.

LOW COST HI-FI SPEAKERS

£2:20

AMPLIFIERS (carr. etc. 20p)

4-300, 0-3 watt 9 volt

104, 1 watt 8 voit

304, 3 watt 9 volt

555, 3 watt 12 volt

E1208, 5 watt 12 volt

608, 10 watt 24 volt

410, 10 watt 28 volt

E1206, 30 watt 45 volt
E1210, 2§ + 2% watts 12 volt

RES00, 5 watt IC mains operated Amplifier with
controls £6-30
SAC14, 7 + 7 watt Stereo with controls £11-75
SACIS, S + 15 watt Stereo with controls £14-95
SP40-5 2Z4 80/P25 25
SP40-6 2Z40/Stereo 80{P26 £27-75
SP60 27Z60/Stereo 80/P28 £30-
Transformer PZB £3.95

Carlsbro Reverberation Unit £44-00 b
g",gf’ antl-f‘eﬁdbrgk r:““imphl""e ggg * Polished wood cabinet £4-60 post 35p.
oit 150 watt fiquid wheel projector : . ete.
150 watt QI liquld wheel projector £50-00 zso.PzEAKER K”?"(“" = :spgo watt £24-50 pair
150 watt Qi cassette wheel projector £50-00 20-3 8" 40 watt £35-95 palr
Spare Effects and Liquld cassettes large range LINTON 2 20 watt £18-30 pair
of patterns £6-00 GLENDALE 3 30 watt £32-95 palr
6In. Liquid wheels £5-50. Varlous Cassettes MW DOVEDALE 3 50 watt £51-50 palr
xu;n ??It‘::a?klnt.tedn:’s‘ Iﬁm 0 £ﬂ :2 KEF KK2 £55-08 pair
uto Trilite (mini w ashers; - 2 :
Bubblen‘aakeé with 1 gfll. quuloliJK I £22-50 KERKKS EI0/oo
Mixer{Misc| peakersl Ithlnq ‘s largest range.
FREE stock | 18 on request.
GIKGIRE(S:LEIIDgICél:LSBlROIEéAG Ehfll':u.gtam:s, TEST EQUIPMENT i OTHEH EQUIPMENT
xers, Cabinets, Chassis and complete Speaker
Tur Public Address MULTIMETERS SE2508  Pocket Signal lé\al?’ct?srp
Comsonents. TE1s  Grld Dip taeter Moz
(carr. etc. 30p) 280mHz £16'50 carr. 30p
(T2 20K/V Slimline £5-95 TE40 AC Millivoltmeter

' CERAMIC FILTERS

7 MMz Ceramic filters
ncw in stock

40p per pair

POWER SUPPLIES
FOR EVERY
PURPOSE

{All cased unless stated chassis)
470C 6/74/9 volt 300 MA (Includes Multl- Az%aptor for

NEW SINCLAIR PROJECT 80

Stereo Pre-Amplifier £11-95
Audlo Filter Unit £6-95
2240 15 watt Amplifier £5-45
2260 25 watt Ampllifier £695

PZ5 Mod. for 1 on 2 Z40 £4-98
PZ6 Mod. (S Tab) 1 on 2 Z40

PZ8 Mod. (S Tab) 1 on 2 Z60 £7-98

TRANSFORMER FOR PZ8 £3

NEW FM TUNER £11-95
STEREO DECODER £7-45

All items post paid.

Tape Recorders, etc.) t 20p
Car Llohter Voltage Adaptors 300mA (S(ate voitage

v, Tiv, 1-95 ea. post 25p
SC202 3/6/7}/9 volt 400mA *  £4°25 carr, 30p
HC244R Stabilised version £5'50 carr, 30p
P500 9 volt S00mA £3-20 post 20p
P11 24 volt 500mA (chassis) £2-90 post 20p
P15 26/28 volt 1 amp (chassis) £2:90 post 20p
P1 12v 1 amp (chassis) £4-70 post 20p

£7-80 post 20p
£7-15 post 30p
£12-75 post 25p
£13-45 post 30p

P1081 45v 0-9 amp (chassls)

P12 4§-12 volt 0-4-1 a

SE101A 3/6/9/12 volt 1 amp (Stab.)
RP164 6/74/9/12 1 amp (Stab.)

20K/{Volt Slimline
deiuxe with case

£8-75
2KIVoIt Robust with

TLH33D
age
U4323 +|F BAF -0SC  £7+ 00
F105 50K, 12-50
U4313 20KIVoIt AC current.
Steel case £10-50
U434t Plus Bulit In
transistor tester
£10'50
Model 500 30K/Voit £11-75

{case £2.25)

1-2mHz £19-75 carr. 35p
28 Range valve
voltmeter £22-56 carr.40p
120kHz-500mHz RF
Generator

£18-95 carr. 40p
20Hz-200kHz Audio
Generator

£19-95 carr, 40p
Detuxe Signat Tracer

£12-95 carr, 20p
Voltsjohms/R-C sub.
RF field/RF gen.

£15'50 carr, 20p

TESS
TE20D

TE22D

SE350A
SE400

NEW REVOLUTIONARY
SUPER TESTER 680R

The complete testing system

Volts AC=11ranges from 2V to 2500V
Volts BDC=13 ranges from 100mV to

GARRARD BATTERY
TAPE DECK
GARRARD 2 speed 9

volt tape decks. Fltted
record/play and osclila-

SPECIAL PURCHASES

UMHF TV TUNERS

CHANNELS 21 TO 84

Brand new transistorised geared i
tuners for 625 line Receiver IF 'ﬂ?‘l
output. £2:50 post 20p.

torjErase heads. Wind
and rewind controls,
Takes up to 4" spools,
Brand new complete
with head circults.
£9:50 carr, 30p.

TOP QUALITY

PUSHBUTTON UHF TV TUNER

New purchase of 4 button transistorlsed uhf tuner. £3.50
+ post 20p.

SLIDER CONTROLS

80mm stroke high quality
controls complete with
knobg (post, etc., 15p

All types offered subject to avallabillty. Price correct at

time of proof. E.& O.E. Subject to change without
otice. 109 VAT to be added to ail orders. Export
Supplied.

any quantity).
Singles Log and Lin

FIBRE OPTICS

0-01 diam. Mono Filament £5-50 per 100 metre reel.
0-13 diam. 64 Flbres Sheathed. £1-00 per metre.
SPRAYS 15mm. diam. Mares Talls. £9-50

5K, 10K, 22K, 50K, 100K,
250K, 500K, 1 Meg, 45p
each.

Ganged Log and Lin
10K, 22Ka 50K, 100K,
250K, 65p each.

Complete with knobs.

MARRIOT
TAPE HEADS

4 TRACK MONO or 2
TRACK STEREO., "17
High Impedance £2-50.
‘18’ Medium Impedance
£3-50. '36° £5-00. R730/E73
2 track mono _Record|
Erase, low imp. 75p palr.
Erase Heads for ‘17', *18'
and '36' £1-00. '63" 2 track
mono Hi imp, £1-75. ‘43’
Erase Head for ‘63' 75p.
{Post etc., 15p any quan-
tity.)

Domed HF radiator plus crossover
£12-50 per ?alr of systems (carr./pkg.
40p) or built into veneered cabinets,
::111)9 18Xx12x6§In. £19-50 pair (carr.

JOSTY KITS
NOWIN STOCK &

Latest stock lists
Ref 11 on request

2KV PRICE

Amp DC=12ranges from S00A to 10A 18,50

Amp AC=10ranges from 2001 A to SA

Ohms=6 ranges from one tenth of ACCESSORIES

Ohm to 100MQ Transistor tester £11-00

Reac(anca-—1 range from 0 to 10MQ Electronic voltmeter £18-00

ity=6 ranges from 0 to 500pF Ampclamp 11-95

and from 0 to 0-5uF and from 0 to Temperature probe £11-95

50-000pF Guass meter 11-95

Frequency=2 ranges from 0 to 500Hz Signal Injector £595

and from 0 to 50004z Phase Sequence £5-95

Qutput Voltage=9ranges 10V to 2500V EHT Probe £5-

Declbels =10ranges from —24to+70dBShunts 25/50/100 A £4:50

DECCA | SEMICONDUCTORS

KELLY A U.K.'s largest range for every applica-
tlon. Small quantity discounts. Also

SPEAKEHS Trade, Export and Industrlal enquiries
Invited. Latest stock list (Ref. No. 36}

12 watt ‘ Tweeter sy . includes valves on request.

8in. Bass/Midrobe and  Melinex

HI-FI TAPE
EQUIPMENT

U.K.'s largest range with dlscountand
demonstrations for callers. Latest
stock lists on request (Ref. No. 17)
Phone 01-402-4736 for Barclay/Access
Card Direct orders and latest prices.

ALWAYS BARGAINS FOR

#04-406 Electronic Components and Equipment 01-402 8381

CALLERS

All mail 1o

303 Edgware Road,
dgon W2 1BW

en 5 am to

309 PA - Disco - Lighting High Power Sound 01-
303 Bargain tore H'.‘:Hnr: anly)

3 6963

5 RADIO
“ en ry s 1"‘l.‘.l bhaﬂuhuw Avenua, London W1 01 4.].« 9692
144 Burnt Dak Broadway, Burnt Dak. Edgwara 07-852 7402
180-184 Swation Road, Harrow. Middiasex 01 -663 77888
354356 Edgware Road. London W2 01-402 6854/4736

LIMITED
EDGWARE ROAD, LONDON W2
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TEXAS ... LT.T....FAl

need we say morel

SOCKETS 14 PIN ... 15p.

LD ... SIGN

s

Type 1/1112/2930/99 | Type 1111 12/29 30/99
£p £p £p £p £p £p
N7400N 0-20 0-18 0-18 N7448N 1-50 1-27 113
N7401N 20 0-18 0-18 N7450N 820 0-18 0-18
N7401AN ©0-38 0-38 0-33 N7451N 0-20 0-18 0-18
N7402N 0-20 0-18 0-18 N7453N 020 01
N7403N 20 0-18 0-18 N7454N 020 0 8
N7403AN 0-38 0-38 0-33 N7460N 0-20 01 1]
N7404N 924 0-21 0-18 NT470N 0-33 0-30 0-27
N7405N 0-20 618 018 N7472N 030 0-38 0-34
NT405AN 0-44 0-44 0-38 N7473N 0-44 0-41 037
N7406N 0-40 0-38 035 N7474N 0-48 0-48 0-42
N7407N 940 0-38 035 N7475N 0-59 0-55 0'5¢
NT7408N 825 022 0-19 N7476N 0-45 0-36 0-32
N7409N 0-33 0-33 ¢-28 7480 0-80 0-70 0-50
N7409AN 044 0-44 038 N7481N 1:25 1-10 095
N7410N 820 918 0-18 N7482N 0-87 0-30 072
N7411N 925 0-23 0-2t NT7483N 1-20 110 1-00
SN7412N 0-28 0-28 0-25 N7485N 1-87 187 1-63
SN7412AN 0-38 0-38 0-33 N7486N 0-50 0-50 0-44
SNT413N 0-30 0-27 0-25 NT7489N 432 4-32 378
N7414N 72 0-72 ¢-83 N7490N 975 0-70 063
N7416N 039 927 025 N7401AN 1-10 1-00 0-90
N7417N 0-30 0-27 0-25 492N 0-75 070 0-63
N7420N 0-20 018 0-18 N7493N 0-75 970 083
NT7422N 0-28 0-28 8-25 N7494N 0-85 0-88 075
N7422AN 0-38 0-30 0-33 N7495N 0-85 0-80 075
N7423N 0-37 0-34 0-32 N7496N 1-08 0-90 0-83
N7425N 0-37 0-37 0:32 - SN74100N 2-18 1-89 1-89
N7427N 037 0-37 032 N74104N 60 0-53 045
N7428N 43 043 037 N74105N 980 0-53 0-45
N7430N  0-20 01 18 | SN74107N 851 0-51 045
N7432N 0-37 0-37 832 | SN74110N  0-57 0-57 0-50
N7433N 043 043 038 N74111N  0-80 0-88 0-75
N7433AN 0-57 @57 8:50 N74116N 218 2- -89
N7437N 043 0-43 0-37 N74118N  1-00 0-90 0-33
T438N 0-43 043 0-37 NT4119N  1-92 1-92 163
N7438AN 0-57 057 050 N74120N  1-05 105 0-92
7T440N 0-20 018 0-18 N74121N  0-57 0-57 0-50
NT441AN 085 079 073 N74122N  0-80 0-80 0-70
:;ﬁg: :g: gg :;’; SNT4123N  1-44 1-44 1-26
NT444N 1-50 127 113 SNT74125N  0-69 0-69 0-80
NT445N 296 218 189 SN74126N 069 0-89 0-60
NT446N 218 2-1¢ 1-89 | SN74132N 072 0-72 0-63
N7447TAN 1-80 1-80 1:57 | SN74136N  ¢-63 0-83 055
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3846. P
N7400 SERIES | CALCULATED ON T

HIG OW SN74 . LOW PO
.. SEND FOR LIST 36, FREE ON REQUEST 'LOW PROFILE
16PIN...17p.

BPIN.

as3

U.KS LARGEST RANGE OF BRANDED AND GUARANTEED |
D (Quantity Discounts 10% 12+, 15%25+, 20% 100+)

(Any one type except whare quantity discounts shew) Min. Order £1.00 please; Post10p. |

INTEGRATED CIRCUITS

VERY IMPORTANT. ONLY branded |.C's are to the FULL manufacturers specifi-
cations. ALL others are not. Henry s sell only branded integrated Circuits . . . From
RCHI ETICS. So why buy alternatives or

under spec. devices when you can purchase the genuine aricle from us—ex stock ... .

Type 1/1112/29 30/99
£p £p £p

SN7414tN  1-00 0-80
SN74142N  2-08.2-88 252
N74145N  1-44 1-44 1-28
N74147N  2-30 230 1-83
NT4148N  2-01 2-01 1-63
N74150N 230 230 2901
N74151N  1-15 115 1-00
N74153N 109 1-09 085
N748154N  2-30 2-30 2-01
N74155N 115 1-15 1-00
N74156N  1-09 1-09 1-00
NT4157N  1-09 1-09 0-95
N74159N  2:44 2:44 214
N74160N  1-58 1-58 1-38
N74161N  1-58 1-58 1-38
N74162N  1-58 1-58 1-38
N74163N  1-58 1-58 1-38
N74164N  2-01 2-01 1-78
N74165N  2-01 2-01 1-78
NT74166N  2-18 2:18 1-89
N7416TN 410 4-10 3-59
N74170N  2-38 2:88 252
NT4172N  5-78 5-76 5-04
N74173N  1:66 1-66 145
N74174N  1-80 1-30 1'57
N74175N  1-29 1-28 113
N74176N  1-44 1-44 1-26
N7417TN  1-44 1-44 1-28
NT74180N  1-44 1-44 1-26
N74181N 518 518 4'53
N74182N  1-44 1-44 1-20
N74184N 218 2 89
N74185AN 2-18 189
N74188N  §-48 §-48 567
NT4190N = 2-30 2-30 2-01
N74181N ~ 2-30 230 2-01
N74192N  2-30 2-30 2-01
N74193N  2:3¢ 2-30 2-01
N74194N  1-72 1-72 1-51
N74195N  1-44 1-44 1-28|
N74196N  1-58 1'58 1-38
N74197TN  1-58 158 1-38
SN74188N 318 318 277
SN74199N  2-88 2:80 252

RICI
AL NUMBER ORDE\I}VED

14p.

EDGWARE ROAD, W2

TRANSISTORS A SELECTION FOR FULL LIST SEND FOR
BOOKLET 36 TODAY.
AAZ13 10p | BC182 12p { BYZ13 35p | OC36 8Sp | ZTX108 10p | 2N3714 1-60
AC107 35p | BCY32 85p | CIO6D 55p | OC44 18p | ZTX300 14p | 2N3771 1-75
AC128 20p | BCY39 1-00 | GET11155p | OC45 18p | ZTX302 18p [ 2N3773 225
AC187 20p | BCYS5 250 [ GET11575p |OC71 15> | ZTX500 15p | 2N3790 2:25
ACY17 35p | BCY70 15p | GET8s055p |OC72 25p |2G301 40p | 2N3319 35p
ACY38 65p | BCY71 20p | LM309K OC77 S5p |2N697 15p | 2N3866 T5p
AD149 5ep | BCYT2 13p OCB1 28p |2N706 10p | 2N3%03 15p
AD161 39p | BD124 80p | MAT121 0C83 25p [2N930 20p | 2N4002 14p
AD162 39p | BD131 45p p |OC140 85p |2N987 45p | 2N4126 15p
AF117 20p | BF115 22p | MJE340 50p | OC170 2N1132 25p | 2N4871 35p
AFi18 56p | BFis0 33p | MJE520 85p | OC200 55p |2N1304 22p | 2NS4S7 38p
AF139 33p | BF194 13p | MJE305S 0C202 2N1613 20p | 25001 3-00
AF186 48p | BFX13 25p 75p | OCP71 1-60 | 2N1671 1-00 | 25026 8-90
AF230 44p | BFX34 55p | MPF10548p | ORP12 SSp | 2N2147 75p | 25303 10p
ASY27 30p | BFX88 22p | NKT21745p | ORPB0 4Sp | 2N2160 69p ( 40250 45p
BA115 18p | BFYS0 20p | NKT404 60p | P346A 20p | 2N2926 10p | 40361  45p
BAXi3 5p| BFY5! 20p | OA5 60p | TiL209 2¢p |2N3053 20p | 40362 40p
BCi07 15p | BFYS4 45p | OA81 1op | TIP20A 48p | 2N3054 45p | 40408  Sop
BC108 15p | BFY90 75p | OA200 8p | TIP30A Skp | 2N3055 4Sp | 40486  75p
BC109 15p | BLY36 625 | OA202 18p | TIP31A 81p |2N3440 50p | 40636 1-00
BC109C 14p | BSX20 15p | OC16 85p | TIP41A 74p | 2N3442 110 [ 40430 85p
BC113 16p | BUI0S 220 | OC20 125 | TIP42A sep | 2N3525 80p
BC147 12p| BY100 15p | OC28 85p |TIS43 28p |2N3sta S9p
BC169C 14p | BY127 15p | OC35 Ssp !vaosa 25p |2N3702 110
TRIACS Stnd: mounting SILICON CONTROLLED
with accessories RECTIFIERS
3 AMP RANGE | SC4SB 200y £115 o e
111 | SCASD L0V 143 ONE AMP (To5) P.LV.
Price CRS !/0SAF 50v 30p
Type P.L.V. Each |15 AMP RANGE cns II10AF 100v 30p
SC35A 100v sep [ 3C30A 100v £1:43 RS 1/20AF 200v sp
SC358 200v #sp | SC0B 200v £165 RS moAF 400v p
SC330 400v eep | SCXD 400v €143 CRS 1/60AF 600V sSp
SCIE soov £1% TRIACS CRS Slooar P (Tum
50v 48p
§ AMP RANGE | ggqitional Typss CRS 3/10AF 100v a0p
SC40A 100v  90p 3/20AF asp
SC40B 200v _95p | 40430 TRIAC CRS 3/40AF “wov  Ssp
SC40D 400v £1-20 (T066)  85p CRS 3/60AF 800V 4
SC40E  500v £1-50 TRIAC FIVE AMP
(Plastic) 80p CRS 5/400 400v sop
10 AMP RANGE | 40488 TRIAC SEVEN
SC45A 100v £195 (TOS)  Tsp CRaE ,og""' ﬁ'“‘) “
o (4
3 Amp 15 Amp CRS 7/200 m §p
To4s CRS 7/400 400v 5
I_m CRS 7/600 600v 44
Eﬂ o -1{_# g;)érzfu AMP ('rm)
P . o
I CRS 16/200 200v ;;:
CRS 16/400 400v 83p
CRE 16/600 600v £1-18

EASY TO BUILD KITS BY AMTROM

—EVERYTHING SUPPLIED

230 AM/FM aerial amplifier
Auto packing light

275 Mic. preamplifier

§70S LF generator 10Hz-1mHz

Model No.
310 Radio control receiver 32
300 4-channel R/C transmitter (2]
345 Superhet R/C receiver 801
65 Simple transistor tester 160
115 8 watt Amplifler 4-50
120 12 watt amplifler 473
125 Stereo control unit st
130 Mono control unit 418
605 Power supply for 115 53t
610 Power supply for 120 53
615 Power supply for 2 x 120 064
329
90
498

21-

I
-]

5755 Sq. wave generator 20H2-20Khz 1977
590 SWR meter 9-47
630 STAB Power supply 6-12v 0-25-0-1A 924
690 DC motor speed Gov. 3
700 Electronic Chaffinch 792
760 Acoustic switch 12-57
780 Metal Detector (electronics only} 1091
790 Capacitive Burgiar atarm 792
835 Guitar preamp. 49
840 Deiay car alarm [ 5]
875 CAP. Dlschnroe Ignition for car engine
(-Ve Earth) 13199
80 Scope Calibrator 2-¢5
255 Level indicator &9
525 120-160mMz VHF timer 13
715 Photo cell switch 97
795 Electronic continuity tester 497
860 Photo timer 15-51
235 Acoustic Alarm for driver 88
465 Quartz XTAL checker 9
220 Signal Injector 230
390 Vox 15-50
-432 Testakit 1930
670 Buffer Battery Charger 55
885 Capacitive Contact Alarm 25
850 Electronic Keyer 1875
820 Electronic Digital Ciock 5850

ALL KITS OFFERED
TO

Prices correct at time of
preparation. Subject to
change without notice.

EXCLUSIVE—SPECIAL OFFERS!

MWI/LW CAR RADIO + or — Earth with speakers and
fixinga. £8'50 carr/packg 30p.

8 TRACK CAR STEREO (— Earth) with speakers, in
pods and fixings £12-58 carr/packg 40p.

PORTABLE BATTERY CASSETTE TAPE PLAYER

25
CAR LIGHTER PLUG and ADAPTOR lor all cassette
and radio 6/74/9 volt output (state width) £1-95 each.
ROTEL STEREOPHONES RH630 £6-80; RH700 £10-25;
RH430 £4-14.
WEIN W500 BATTERY/MAINS CASSETTE
RECORDER £12-7'
PORT BLE CASSETTE TAPE
Player—for car or carry around. £7-25 carr/packg 20p.

FREE BOOKLET

All types of Transistors

Rectifiers—Bridges

SCR’s—Triacs

Integrated Circuits

F.E.T.—Light Devices
OVER 1500 DIFFERENT DEVICES
ENTIRELY NEW 1974 EDITION

More Devices * New Prices

% New Ranges

This is a must for all Semi-conductor

Users. (Ask for booklet No. 36.)

SENO FOR YOUR FREE COPY TOOAY

o
TBASO S WATT IC STROBE TUB
Suitable alternative to ZFT4A. Sullable for Dec.

SL403D 5/30 volt operated. '73 Pract.Electronics £3-08
8/16 OHM 5 wullpoutput 8T2 (D32) DIAC 25p

Wlfa circuits and data ngs"“ ScR 5,‘55%
. ZFTS £4-00

Ultrasonic Transducers
Operate at 40Khz up to 100
yds. ldeal remote switch-
ing and signalling. Com-
plete with data transmitter

Sinclair 1C12

with circuits and data. 6 and receiver new I|.C
watt | with  printed circuits. Per pair £5-90,

clreuit  board. 28 volt. A960 with socket £1-88
operated, £2-08

ZN44 IC

Integrated circuit radlo as
featured by many maga-
2ines (PW Jan. 73 Reprint
Ral No. 18 for 18p), £1-20,

SINCLAIR
SPECIAL OFFER
Stereo 60 Pre-amplifier—
for use with most small

3M5F 7 SEG.
I.C. size complete with
data price £1-7¢ each
(digital clock circults ref.
No. 31, 15p).

PP9 ELIMINATOR KIT
Complete module kit 9v.

amptifiers, 100mA  output £1-95
£m_ps. ers, Exclusive offer p. & p. 25p 0
I TIL208 LED 24p ca. 22p ea. per 10 ]

BUILD YOURSELF A POCKET CALCULAT

kit, kaged in a poly-

HANIMAX BC308 POCKET CALCULATOR WITH
% KEY £28-95,
HANIMAX acmu Memory Version £33-75
A BCOT % key £22'95.
*BCMISD / key and Memory £33-95.
*MAIN UNIT £3-25 EXTRA.

REQO COMPACT RECORD PLAYER 2x7
wam Complete with speakers (List £54-50) Price
£39-95 Plus free oair of stereo phones.

A

.tyrene containér and laking about
3 hours to assemble—that's the Sinclalr
Cambridge pocket calculator from
MHenry's. Some of the many features
include Intertace chip, thick-film
resistor pack, printed circuit board.
electronic componegu pack Size
44" long x 2" wide x 4" d

Free of charge with the klt lor the more
advanced technoloqllt is a 32-page
ing how to calculate

NEW RANGES

BRIDGE RECTIFIERS

FEATURES SMALL SIZE AND LOW COST. Sizes are
approximate.

-256M/A QUARTER AMP 2 AMPS P.LV.
B8025 50 PIV 18p B2/05 50v Ip
3025[10 100 PIV 18p B2/10 100v 40p
Ixixd B2 200v 45p
AMP 1-|| Pricing 600v Sop
ype P..V. Price ea. B2/100 1000v S5p
Bo5, 50v 20p FH x ik x &" dia.
B805/10 100v
B805/20 200v 23p 4 AMPS P.I.V.
Bos/w 400v 25p B4/100 100v S5p
Er A I
x 3L x dia. (]
1.V, B4/600 600v 5p
8 IOG 25p B4/800 800v £1-00
E:I;g 11’38\:' gp H x iL x &” dia.
A 800V 3p | o AMPS PV,
H x 3L x & dia. B6/05 50v p
AMP P.1.V. B6/10 100v 1%p
WO005 50v 20p | B6/20 200v p
Wot 100v 3p | B6/40 p
w02 200V 32p B6/6x0 600V £1-00
Wi 600V sp H x IL x & dia.

08
i x§" Tubular

{5

All prices correct
at time of press
10% VAT to be
added to all
orders (UK only)
Export & UK
Manufacturers/
Colieges supplied.
E.80.E.

Logs, Tangents, Sines etc.

SPECIAL OFFER
Price £13-60 - VAT ssienticd v

assembled ready to

use £19°90 + VAT,
LIVING SOUND LOW NOISE_TOP QUALITY
CASSE TAPES LTD TO
INTERNATIONAL STANDARDS ESPECIALLY

FOR HENRY'S. ALL POST PAID LESS THAN
REC. PRICES. COMPLETE WITH LIBRAR
CASES.
—

3 for | 6 for |10 for| 25 for T,
ce0 |£110| £198 | £308 | £740 /.-_r-:, |
coo €140 g200 2400 | £1125
C120 | €180 | £345 | £550 | £9345 I‘_—!-'—.‘:’""‘-

Quantity and trade enquirles invited.

LEARN A LANGUAGE—complete with phrase book*
German—French—Spanish—italian £1-38 per course
£5 for any 4.

A SELECTION OF
INTERESTING ITEMS

3025 Compact transistor tester £8695p & p15p
Q4002 Photoelectric system £13 70
E13t0 Stereo mag. cart. preamp. £4-8p & p 25p
Easiphone D1201 telephone amplifier £750 p & p 25p
D1203 Teleamp, with PU coll £495 p & p 20p
LLt Door intercomm. and chime #£8-48p & p 25p
US50 Ultrasanic Switch transmitter/receiver £12:78
1 Kw Dimmerjcontroller £3%p &p 10p
9" Twin spring unit For £33 pé&p15p
16" Twin spring unit  Reverbs £8:85p & p 25p
VHF 105 Aircraft Band Convertor £4-50p & p 15p
B2005 4 Ch. mic, mixer £4-20p & p 15p
B2004 2 ch. Stereo mixer £8-75 p & p 15p
PK3 kn. Etch your own printed circuits £1-95 p & p 20p.
1-250 MH. £4-25

C3043 S0H 1-3«) MHz £5-75

RADIO
LIMITED

SILICON RECTIFIERS

See facing page
for addresses

ELECTRONICS | sonmn 0o s

PURPOSE

1-3 watts 5% Miniature Tubulars IN4T98
series. From 3-3 voit—33 voit 18p each.
10 watts. Sind. Mounting. ZS series
6-8 volts—100 volts 55 48p each.

1 amp serles IN4001 to IN4007. From 8p ea '
1-5 amp PL4001 to PL4007 from 8p ea

3 amp PL7001/IN5400 From 14p ea

Send for full list 38,
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G. F. MILWARD

ELECTRONIC COMPONENTS

Wholesale[Retail : I 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
HALF PRICE OFFER!
LIMITED PERIOD ONLY!

RESIST COATED PRINTED CIRCUIT BOARD

FIBRE GLASS PAPER
BOARD s5"—1 0z 5 —2 0z & —10z &'—1 oz
SIZE ‘
Single Sided Double Sided Single Sided Double Sided Single Sided Double Sided Single Sided
Positive | Negative Positive Negative Positive Negative Positive Negative | Positive Negative Positive | Negative Positive Negative

75mmx100mm| 14p | 12p 15p 13p. 8p 8p 8p 8p 16p 15p 14p 13p 8p 8p
100mmx150mm| 27p | 24p 29p 26p 15p 14p 19p 15p 33p 30p 29p 26p 15p 14p
150mmx 200mm| 53p | 48p 56p 51p 30p 27p 37p 30p 66p 60p 60p 54p 30p 27p
200mmx 250mm| 88p | 80p 92p 84p 51p 45p 63p 51p | £110| £1-00| £1.02| 92p 51p 45p
250mmx 250mm |£1-10| £1-00 | £1-16| £1:05| 65p 55p 80p 65p | £1-38| £1-25| £1-30| £1-15| 65p 55p
12" x 67 80p | 70p 85p 75p 55p 45p 65p 55p | £1-:00] 90p | £1-10| £1-00| 55p 45p
127 x 127 £1-60| £1-40| £1-65| £1-45| £1-05| 85p | £1-25| £1-05| £1-95| £1-75 | £210] £1-90 £1-05| 85p

ORDER 25 SHEETS OF ANY ONE TYPE—DEDUCT 20%

EXTRA DISCOUNTS! ORDER 100 SHEETS OF ANY ONE TYPE—DEDUCT 30%

IF ABOVE SIZES DO NOT MATCH YOUR REQUIREMENTS, ASK FOR QUOTE—CUT TO YOUR SIZE.

THIS IS AN OFFER THAT YOU CANNOT AFFORD TO MISS! ACT NOW/
MULLARD ELECTROLYTIC CAPACITORS
071 and 072 series
SMALL ELECTROLYTICS Working Capacitance Max. Ripple )
Ref. No. Capacity Voltage Price Ref. No. Capacity Voltage Price -5;261';33\2,0“1% Ldc 35(’):0 g_u‘{'::‘tpzt EUAC ¥\éez|ght P.;':;
07115472 16 4700 3-9 amps 10z 17
s o B2 & H7/5  80wF 16V 4p § 07115682 16 6800 5.8 amps 140z 229
" e 07215752 16 7500 + 7500 105 amps 30z 37p
H8/3A  4uf SOV 4p | H7/8 - 126uF  16Y Bp 07215113 16 11000 + 11000  13-8 amps 4oz 49p
H8/4  47uF 25V 4p | H7/BA 100uF 38V 6p § 07116472 25 4700 5-4 amps 130z 22p
e 5uF v a :%SA s oo 07216502 25 5000 + 5000  9:6 amps 3j0z 37p
C P aite 130k 28V 6n 07216752 25 7500 + 7500  12:6 amps 430z 49p
/ n p 07118681 63 680 21 amps 10z 15p
H8/6A  10pF 10V 4p | H7/10A 160pF 265V 3p
H8/7 10uF 70V ap H;/11 160uF 25V 6p S n I e
Iy S OO 106 16223 22 17a 10 £112
H8/8A  16uF 16V dp | H7/13A  200uF 25V Bp 10017103 a0 10000 12 amps 7408 9ap
He/9 ~ 20uF OV 2ol | BT/ 20RE SR SOV LOp 10710222 100 2200 10 amps 540z 74p
H8/9A  20pF 70V 4p | H7/14A  220pF 16V 6p
H8/10 22pF 50v ap n;qu ggg"i §5V 13" Type No. Voltage Capacitance Weight Price
/ u e P 10215163 16 16000 8oz 40p
H8/11  25pF 12V ap | H6/1A  250pF 4V 3p T L 00 He 50p
H8/11A  24pF 276V 4p | H6/2 250pF 25V 3p ke o B H500 o3 50p
:gﬂ 2, S Y P o 2 10490001 45 20000 160z £1-00
n F 0 rt
H8/13A  32pF 50V 4:: H654A 330ﬂF 16V 5:: A further 10% discount on lots of 100 of any one type.
:g/ 1 iA igui 122V 5p | H6/5 330uF 25V 10p Please calculate the weight of your order and include appropriate postage.
H8§1 5 47t:F 50& ::: LS54 330uF &Y L) Not over Ordinary Parcels | Notover Ordinary Parcels
H8/15A  40uF a5y 4p | H6/BA  470uF 35V 20p oib o }ﬁ:g g:g
wa e v s o sy | 168 s
H7/2A  64pF 25V 2p oo 350 | 206 o
H7/4 ___ 64uF 15V 4p el 48p | 22b 78p
REMEMBER! ALL GOODS PLUS 10% V.A.T.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 20p.
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TEKTRONIX 5458 Oscilloscopes. From As
New to well used condition. Main frame.
Prices from £2286.

TEKTRONIX 602A Oscilloscopes. Brand
New. Guaranteed. P.O.A

HEWLETT PACKARD Oscilloscopes type
175A Dual 50MHz. £228.

CONSTANT VOLTAGE
TRANSFORMERS
1 Kilowatt etc.
S.A.E. with requirements.

SOLARTRON CD 523 Single Beam Oscillo-
scope 3db at 10 MHZ; 1mV max sensitivity.
DC coupled down to 1 vol. 4in. flat faced
POA tube. TB from 1 secs.. per cm, to 0-1
micrasecs. per cm. plus times 5 expansion
£50.

MARCONI TF 195M-0/40 KHZ Sine Wave
Generalor 0/40 Volts output Metered. These
must go £7-25.

MARCONI TF 801B. AM SIGNAL GEN.
ERATOR. 12 to 470 MHZ. In good working
condition £90.

AMERICAN SWEEP GENERATOR type
452. Covers from 5 to 100 MHZ. Has built in
display and 101 OB Push Button RF Atienua.
tor in one DB steps. plus Calibrated Marker
Generator covering 5 to 100 MHZ continuous.
American Government Contract, so quality
Is high. Supplled for 240V 50 HZ operallon with
plugs and leads. Size 13§ X 94 X 1%in. Price
£70 each. Carriage £1-50.

AMERICAN SWEEP GENERATOR type
TRM 3 15 to 400 MHZ. £300.

AMERICAN AM GENERATOR
o 400 MHZ. Supplied with leads, etc.,
240V 50 HZ operation £35.

type 497.
tor

MARCONI TF 938 (CT4). Absorption
W 10mW to 6 Watts. Input impedance
25 ehms to 20K ohms. Freq. response flat
at 20KHZ. Callbrated in volts and dbs. Sin.
m rrer backed moter £7-50 ea. P. & P. 75p

MARCONI VVM TF1041A £22-50.

MARCONI TF 428C. Measures AC 100MV
to 150V 20HZ to 15 MHZ. Measures DC 40MV
to 300V. Complete with probe. Standard 240V
operation £12-50 each.

MARCON! TF8#. Measures 20MV to 2V AC.
50 HZ to 100 MHZ. £10 each.

MARCONI VVM TF 13%. Measures AC
SOMV to 100V, 20 HZ to 300 MHZ, DC 100MV
to 300V. Ohms S0 to 5 Meg Ohm. In fine con-
dition £18 each.

”

ONG
PERSISTANCE TUBES

Ideal for SSTV; educational purposes.
Type 120P7A. Connections, vollages etc.
Brand New Boxed £7-50 each including
carriage and VAT.

SPECIAL 40 MHZ SCOPE SOLARTRON
CD1212 ONLY £50. Has to be a snag. There
is—no plug—in Y amps available.
TB 100 nanosecs per cm. to 5 secs. per cm. In
ranges. 20 per cm.
WI"\ times 5 expansion. 5" fiat 1aced tube.
Trace locator. 0-2 microsec. signal deley.
Buiit in caiibrator. 1 KHZ square wave. 200
micro volts to 102 volts in 18 calibrated ranges.
Tube sensitivity 3 V/ICM MAIN FRAM Y AMP
boosts this to better than 200mV per cm. at
40 MHZ. 240V. 50 HZ input. Compiete with
full manual inciuding plug-in circuits. Come
and see one working or Carrlage £1-50.

SINGLE TRACE 40 MHZ PLUG-INS for
cD1212 il now i at
£25 ea. P. & P. 75p.

SOLARTRON PRECISION
LABORATORY
Oscilloscope type CD643. DC-15MHz
6in. Flat face tube. £45 each.

E.H.T. TRANSFORMERS, e.0. 5KV at
0.125 Amps and others. All 240 voits input.

BRAND NEW AMERICAN HIGH
YOLTAGE CAPACITORS. 0-15mfd
120kV working. £28 each. Carriage at cost.

MODERN TELEPHONES type 706. Two tone
rey, £3-75 ea. Two-tone green £3-75 ea. Black
g"_‘!-75 ea. P. & P. 25p ea.

Ideal EXTENSION Telephones with standard

GPO type dial, bell and lead coding. £1-75 ea.

P. & P. 25p.

All telephones complete with bell and dial.
POTENTIOMETERS

COLVERN 3 watt.
at 13p ea.

Brand new, 25; 50k all

MORGANITE Special Brand new, 2:5; 10;
100; 250; 500K; 1 in. seated, 17p ea.

BERCO 2} Watt. Brand new, 5: 10; 50; 250;
ohms: 1; 2-5; 10; 25; 50K at 15p ea.

STANDARD 2 meg. log pots. Current type
15p ea.

INSTRUMENT 3 in. Colvern S ohm 35p ea.;
50k and 100K 50p ea.

BOURNS TRIMPOT POTENTIOMETERS.

20; 50; 100 500 ohms; t; 2; 2-5;5; 1
25K at 35p ea. ALL BRAND NEW.

RELIANCE P.C.B. mounting: 270; 470;
500 ohms; 10K at 35p ea. ALL BRAND NEW.

ALMA precislon resistors 200K; 400K; 497K;
998K; 1 meg—0-1% 27p ea.; 3-25k, 5:6k, 13k~
0:1% 20p ea.

RELAYS

varley VP4 Plastic covers 4 pole cfo. 15K—

CARPENTERS polarised Single pole cfo
20 and 65 ohm coil as new 37p each. 14 ohm
coil 33p each. 45 ohm coll 33p each.

TRANSFORMERS. All standard inputs.

Gard/Parm/Part. 450-400-0-400-450. 180 MA.
2x6-3v. £3ea.

FANTASTIC VALUE
Miniature Transformer. Standard 240V
m ut. 3Volt 1 a g output. Brand New.

P ea. 15p. Discount for
quanmv

Large quantity LT, HT, EHT transformers and
chokes.

Vast guant.ty of good quality components
—NO PASSING TRADE—so we offer
3 LBS. of ELECTRONIC GOODIES
for £1-50 post paid.

CRYSTALS. Co|our 4.43MHz. Brand New.
£1.25ea. P. & P. 10p.

£1 WORTH OF ‘UFS’. Six Brand New capa-
citors alt between 15V and 100V. Total capacn-
tance not less than 7,000mid. P. & P.

CAPACITOR PACK 50 Brand new compo-
nents only 50p. P.

POTS 10 different values. Brand new. 50p.
P. & P. 17p.

COMPONENT PACK consisting of 5 pots
various values, 250 resistors } and } watt
etc., many high stabs. All brand new. Fine
value at $0p per pack. P. & P. 27p.

DELIVERED TO YOUR DOOR 1 cwt. of
Electronic Scrap chassis, boards, etc. No
Rutbbilh. FOR ONLY £3-50. N. Jreland £2
extra.

P.C.B. PACK S & D. Ouan(lty 2 sq. ft—n~
tiny pieces. 50p pius P. & P. 20,

FIBRE GLASS as above £1 plus P. & P. 20p.

:CRPYSTALS 70 to 90kHz. Our choice, 25p.
&

TRIMMER PACK, 2 Twin 50/200 pt ceramic;
2 Twin 10/60 pf ceramic; 2 min strips with 4
preset 5/20 pf on each; 3 air spaced preset
30/100 pf on ceramic base. ALL BRAND
NEW 25p the LOT. P. & P. 10p.

ROTARY SWITCH PACK—6 Brand New
switches (1 ceramlic; 1-4 pole 2 way etc.),
S0p. P. & P. 20p,

Replacement TUBES for COSSOR 1035
Mk 1.2 & 2A & COSSOR 1049 Mk 1,2
& 3. Used—guaranteed. £3 as. P. & P. 37p.

C.R.T.'s 5" type CV1385[ACR13 Brand new
with spec. sheet. 83p es. P. & P. 3

Modern Version of VCR 138. Flat faced. Side
connectors POA. £2.60 ea. P& P 37p.

BSASES for CVv1385 or VCR138 20p ea. P. & P.
15p.

GRATICULES. 12 cm. by 14Pcm In High
5

Quality plastic. 15p each. P. &

PANEL mounting lamp holders. Red or green.
#p ea. Miniature. PANEL maunting lamp with
holders—10V 15MA 5p ea.

BECKMAN MODEL A. Ten turn po
complete wlth dial. 100k 3% Tol 0-25%—
only £2-13 e

Also 450K 0- 5/ with dial £2-13 ea.

BECKMAN 10 YURN DIAI.S
Brand new £2.26 ea. P. & P. 10p. OnLY.

ELECTROSTATIC VOLTMETERS from
0-300 Volts to 0-10KV. S.A.E. with your
requirements.

DECADE DIAL UP SWITCH—5 DIGIT.
Complete with escutcheon. Black with white
figures. Size 4In. long X 1in. high x 1in.
deep. Ex-Plessey. £1-40 each. P. & P, 15p.

LIGHT EMITTING DIODES (Red) from
Hewlett-Packard. Brand New 38p ea.
Information Sp. Holdars 1p.

FIBRE-GLASS PRINTED CIRCUIT
BOARD. Brand New. Singie or Doubie sided.
Any size 14p per sq.in. Postage 10p per order.

METERS. Ernest Tumer. Model 402. 100
micro amps. BRAND NEW. Lousy scale—
hence £2-25 ea. P. & P. 25p.

METERS by S|IFdA26 type M 42. 25-0-25
micro am cale 5-0-25 green: 250-0—
250 red: IIF:IGGI As new. ﬂsoega P. & P. 37p.

VISCONOL EHT CAPACITORS
0-05mfd 2-5kv 50p ea. 0-0tmid Skv  40p ea.
0-05mfd 8kv 50p ea. 0-01mid 10kv  $0p ea.
BLOCK PAPER CAPACITORS AVAIL-
ABLE. S.A.E. with requirements.

PHOTOCELL equivalent OCP 71, 13p ea.
MULLARD OCP70 18p each.

EX-MINISTRY CT436
Double Beam Oscilloscope
DC-6 megs. Max Sensi-
tivity 10mv/cm. Small com-
pact. Size 10 X 10 X 16in.
Suitable for Colour TV Ser-
vicing. Price £85 each
including copy of manual.

SOLARTRON D 300 range
Oscilloscope Single Beam.
DC to 6 megs. Price £25
each.

MARCONI TF1331 Double
Beam Oscilloscope DC—
15 MHZ. Sensitivity 50
mv/cm. 5 in. flat face tube.
TB 0-1 micro sec/per cm to
0-02 micro sec/per cm with
expansion. Complete with
copy of manual £120.

HARTLEY 13A Double
Beam Oscilloscope TB 2 ¢/s
—750 kec/s. Band width

5-6mcs. Sensitivity 33 Mv/
cm. Calibration markers
100ke/s and 1 Mc/s. £25
each. With accessories
£27-50 ea.

12in.
DISPLAY
UNITS

S.AE. for
details.

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW
LOW PRICED SOLID STATE SWITCH.
2 HZ to 8 MHZ. Hook up a 9 voit battery and
connect to your scope and have two traces
for ONLY £5-50. P. & P. 25p.

STILL AVAILABLE our 20 MHZ version at
£9:25. P. & P. 25p.

20HZ to 200KHZ
SINE AND SQUARE WAVE GENERATOR

In four ranges. Wien bridge oscillator thermistor stabilised. Separate
independent sine and square wave amplitude controls. 3V max sine,
6V max square outputs. Completely assembled P.C. Board, ready to use.
9 to 12V supply required. £7-85 each. P & P 25p. Sine Wave only

£5-85 each. P & P 25p.

DON'T FORGET

YOUR MANUALS
S.A.E. WITH REQUIREMENTS

WIDE RANGE WOBBULATOR

5 MHZ to 150 MHZ (Useful harmonics up to 1-5 GMZ) up to 15 MHZ sweep width.
Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10:7 or TV
IF alignment, filters, receivers. Can be used with any general purpose scope. Full
instructions supplied. Connect 6-3V AC and use within minutes of receiving.

All this for only £5:76. P. & P. 25p.

Unless stated—please add £1-50 carriage to all units.

VALUE ADDED TAX not included in prices—please add 10%
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

Open 9 am to 6.30 pm any day (later by arrangement.)

CHILTMI

L]

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/65916
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SUPPI.IERS OF SEMI-CONDUCTORS TO THE WORLD
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Telephone E{ Ex GPO Push-button Plastic Power
Corner Intercom Telephones Transistors

Exactly as internal telephone systems still in everyday
COMPLETE TELEPHONES g
NORMAL HOUSEHOLD TYPE AS use where automatic internal exchanges have not yet

SUPPLIED TO THE POST OFFIGE EX. G.P.0. taken over. Available in 5. 10 or 15 ways. Complete

with circuits and instructions. Price of each instrument

is independent of the number of ways. Please phone for
P & P 45p EACH

latest details of cable.
TELEPHONE DIALS

fz » 7 5 P & P 384p per instrument
E:‘nii;rd Post (iﬂice type. Guaranteed in working order. EXTEN SION TE LEPHON ES
27 /Z P raPieipeacH

714p each p.p. 274p. £1.374 for 2 p.p. 55p. These
e

phones are extensions and do not contain bells.

>

_////////ﬁW////////////////////W////////////M//////////////

\ \\\\\\\\\\\\\\\\\\\\

NOW IN TWO RANGES

These are 40W and 90W Silicon Piastic Power Tran-

sistors of the very latest design. available in NPN or

PNP at the most shatteringly low prices of all time.

We have been selling these successfully in quantity to

all parts of the world and we are proud to offer them

under our Tested and Guaranteed terms.

RANGE 1 VCE. Min. 16 1-12 13-25 26-50
HFE. Min. 15

40 Watt 22p 20p 18p

90 watt 264p 24%p 22p

RANGE 2VCE. Min. 40

RANGE 2VCE. Min. 40

NN

New X-Hatch

Our new, vastly lmprovod Mark Two Cross-Hatch

is now ilabte. E ial for HFE. Min. 40
alignment of colour guns on all TV receivers. 40 Watt 33p 3tp 29p
uaran ee Featuring plug-in ICs and a more sensitive sync. pick- 90 Watt 384p 364p 33p

up circdit. The case is virtually unbreakable—ideal for
the engineer's toolbox-—and only measures 3" X 53"
X 3.

we oy £10-92 & £8-72

{includes VAT and P & P, but no batteries)

High-speed magnetic counters
4 digit {non-reset} 4" X 1" X 1" 33p P& P 5p

Paks

B79

INTEGRATED CIRCUITS

\ We stock a large range of |.Cs at very competitive
& prices (from 11p each). These are all listed in our

1N4007 Sil. Rec. diodes.

4 1.000 PiV lamp plastic 55p FREE Catalogue. see coupon below.
B81 Reed Switches 1” long 3" dia. - =
1 ﬂ High speed P.O. type 55]1

H35 Mixed Diodes. Germ. Gold bonded

100  etc. Marked and Unmarked 55']
Short lead Transistors.

30 NPN Silicon Planar types 55p

\ METRICATION CHARTS now avaitable
This fantastically detailed conversion calculator carries
~\\ thousands of ciassified references between metric and
British {and U.S.A.) measurements of length. area.

votume, liquid measure. weights etc
Pocket Size 15p. Wall Chart 18p.

AUDIO IC

We have just received a large consignment of LM380
ICs. These are specially selected to a higher grade and

LOW COST DUAL IN LINE { C. SOCKETS
14 pin type at 164p each

Integrated circuits. 4 Gates
BMC 962, 2 Fiip Flops BMC 945 DB

Power Transistors

} Now new low profile type.

! are marked with the number SL60745. .

Comp. Pair 8D 131/132 559 This fantastic little 3watt audio IC only requires two 16 pin type at 18p  each
2N3055 Type NPN Sil. power tran- capacitors and two potentiometers to make an amplifier I >800K§ T o
sistors. Below spec. devices 55p with volume and tone control. The quality is good and .

- - has to be heard 10 be believed. We have a large selection of Reference and Technical
40361 Type NPN Sil. transistors 55 Books in stock.
TO-5 can comp. to H66 p . 5 _ S

HE6 40362 Type PNP Sil. transistors Dug speiai ompete Witk gata BUMPER BUNDLES
price and projects book !

TO-5 can comp. to HES 55p These parcels contain all types of surplus electronic

components. printed panels. switches. potentiometers,
transistors and diodes. etc.

21LBS in weight for £1-10

Post and Packing 27 4p.

= Unmarked

-
| x| x| x| .
o o & Wl W
Q| W —=| «w| oo
ol e,

B1 Germanium Transistors
B i et i N " Our famous Pl Pak
B66 1 50 Germanium Diodes 55 o A “
i .
Mm glasvs type p Wae hold a very large range of fully marked. tested and 18 s““ 'ead'ng m va|ue
B84 100 Silicon Diodes DO-7 glass 55 guaranteed Transistors, Diodes and Rectifiers at very Full of . "
Equiv. to 0A200. 0A202 P competitive prices. Please send for Free Catalogue. C‘:)m;:sneﬁ:':nap::: 15780‘“'5\7:‘19‘:::5;8: af'?:;:’;g
B86 Sil. Diodes sub. min. P A § A
100 in914 and 1N916 types 55p Our very popular 4p Transistors & NPN and 5 hos: of Dioges & Rectiers moumted on
B83 200 Transistors, manufacturers 55[] FULLY TESTED & GUARANTEED Printed Circuit Panels. |dentification Chart supplied
rejects, AF. RF. sil and germ. TYPE A" PNP Silicon alloy. TO-5 can. to give some information on the Transistors.
H26 40 NPN Silicon Trans. 2N3707-11 55 TYPE “B” PNP Silicon, plastic encapsulation. 11p P & P on this Pak.
range. low noise amp. TYPE PNP Germanium AF or RF.
R34 Power Transistors. PNP. Germ. NPN P TYPE “"F~ NPN Siticon plastic encapsulation. Please ask fnr Pak P'I onl 55
1 5 Silicon TO-3 Can. P & P 5p extra. 55p TYPE “G" NPN Silicon, similar ZTX300 range. y p /g

TYPE ""H" PNP Silicon. snmllarZ\'XSOOrange

H67 3819 N Channel FET's plastic

1 ﬂ case type 55p

VavinusTvpes Post &
8 RELAYS For £ 10 >~

TVT lf:'éf Units

@:://// 7T,

Please send me the FREE Bi-Pre-Pak Catalogue.

/////l///ﬂl/////’Mﬁf//////////////////W

Make a rev counter

for your car

ALL PRICES INCLUDE 10% VAT

/

NAME

L

ADDRESS

The ‘TACHO BLOCK'. This encapsulated biock will turn hy
any O-1mA meter into a linear and accurate rev. counter Brand mw a fa"ms MINIMUM ORDER 50p. CASH WITH ORDER PLEASE:
for any car with nomal coil ignition system manufacturer E)‘:“I"RA EO%OSP‘OGSV_\IFADBCKMQ per order. OVERSEAS ADD

Buy these goods with Access.

\\\\\\\\\\\\\\\\\\\\\\\\\\\ Iy

T

//

£| Iﬂ each Datasupplied £2.75 /
== >
BI'-PRE-PAK LTI  ocrc 22222 wesT roa, wesrcuireonsea essex.

o Reg No 820919
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G. T. ELEGTRONIGS

NOW AT 267 AND 270 ACTON LANE,
LONDON W.4

Having all the components

Now open. Our New Components Shop. These premises are very much
larger and will enable us to have greater stocks than we already have.

under one roof will now guarantee you

speedier service on the counter, and on the mail order side. We have

an enormous range of components to choose from. If you are having

problems getting your components then come along. We are open
from 9.30 a.m. through till 6.0 p.m. Monday to Saturday. The nearest
Underground is Chiswick Park, and there are no parking restrictions

M TIP35A  £3-35 | 2N1308 25p S.C.R.s TRIACS
sE ICONDUCTO Rs TIP36A £2:65 gmaog ggn E: };(1)3 . aa ;2;‘ ;éngBB&A 400V 195p **SPEGIAL OFFERS**
N161 P p £

35p | BCY72 25p | MPSA06  35p | TIR41A 5p MINIATURE MAINS TRANSFORMER. PRI.
Acizs 25| B1z 50 [MPSA1S 300 [ Tiraza  s0p | NI 2B | RS20 o 20V, SEC. 12V, 100MA Manut.: Hinchiey.
AC126 25p | BD123 5p [ MPSAS6  35p 4 4 Size: 36 x 45 x 40mm. F.C. 53m
AC127 27p | BDI24 80p [ MPSUGE  75p E:ggg ::: ZNo150 ggg cR ] 2‘2’: Price 1-65p. 100-60p ea. 1,000-50p ea. 10,000-40p ea.
AC1z8 2 gg}g; ;g: "Nﬂ":f.,%? ;’gg TIP3B 70p | 2N2218 25p | CRS3/20 62p '3 CORE PVC INSULATED MAINS CABLE,
A& 25p | BD153 75p | NKT222  25p | TIR32B g2p | 2N2219 o || s Al 2;&5‘:0"3336505333’37’0 2mm Price 100m-£4-50."1000m-

: N2222 P g - m

AGYIS b | BDUS i | NKTe  Ben | TR3E 172 onpeeza 250 | CRS16/100 850 LINEAR 1.C.s | 047mfd. S0V MYLAR FILM CAPACITOR.
:C;;g Zsp BDY17 £1:60 | NKT773 30p | TIP35B £2-81 | 2N2306 70p CRS16/200 . %0p LM308K 5V. 1A. Size 1" x 0-35” x 085" P.C. Mount. Price 100-4p ea.
ACY39 S5p | BDY19  £195 | NKT774  25p | Tipags  £3.64 | 2N2640 50p | CRS16/600 . £1:60 Voltage Reg... £2-10 | 1000-3p ea.

Ey21 30p | BF152 20p | OAS5 20p [ TiPatB  83p | 2N284E  £1:50 | C1068 ... 450 | LM723C 237V 150mA | gy, A.C. SOLENOID. Reversible operation:
20140 50: BF194 14p | OA1D 20p | TIP42B 98p g”ggg; gp EJG%GQD ;3: ;/g::)?;gezg)egw £105 ¥ twin coil. Size approx. 23 x 14 x 13in. 90p ea. '
AD149 65p | BF195 15p | OA47 10p | TIP29C e Pl Ticas 35 M tud 30 unmarked OC71 transistors £1-00

40p | BFX29 30p | OAT0 12p | TIP30C 78p | 2N2906 25p 9 | _Audio........ 00 § 25 Unmarked 250mW Zenerdiode, 47V, 51V, 62V,
AD16? a0p | BFXae 30p | OAT9 125 | TIosiC  asp [2N2007 250 | oNedsd £190 | THAm0 5 Watt 2°5,8-1V, 10V. Measured and tested. £1:00
ADzii  £1# | BEXSS 30p | QA8 10p | TIP®RC  £1-05 | 2N2926 420 Bl EGAYS L 1008 80 A DL | Please state voitage required.
AF114 25p | BFX86 30p Al 10p { TIP33C £1-30 4 BRIDGE P “aeil | 50 GE Diode OA47 equivalent. £1:00
AF115 25p | BFX88 30p | OAGY 10p | TIP34C  £1-90 | 2N3054 85p RECTIFIERS TO9 ........ 45p
AF116 25p | BEY10 35p | OA200 10p | TIP35C  £3-20 | 2N3055 50p AR 741C Op Amp 8/14 | TRANSFORMER: DOUGLAS PRI, 0, 115, 200, 220

F117 25p | BFY44 50p | OA202 10p | TIP36C  £4-10 | 2N3232 70p ‘é‘g’m Ak eocs 38p D.I.LJTO99 55p { 240 SEC. 25-0-25-0-6V, 2}A, £4-50 -+ 50p p.p.
AFH 80p | BFYS50 25 | OAZID  35p | TIP4IC  95p N3R5 %ep MDA952,22°6A 57p 78C Op Amp | 10 ANSFORMER
AF172 30p | BFY51 25p | OA211 38p ) TIP42C  £1410 5 (¥ co00000000 80p "oa Pl PRI 0,115, 160, 205, 225, 245. SEC. 35-035, 1-2A
ASYZ28 30p | BFY52 25p | OC16 %0p | TS50 40p | ZN3703 ae —o P 7aC Duai’ Op 120 | 4503 50p. pup.

Bar 0 | BEves te | 0ca 53 | 2Tx30  1ap | 2N3705 120 ﬂzfrtEu;‘EsR e 2N Raio 1, E128 MULLARD TUBULAR CERAMIC UHF TRIM-
BAl 50p | BSW63  65p | OC26 85D | ZTx500  16p | 2N3706 120} 250738V, 55 .. 0y TADI100 Radio I.C. inc. | MERS (PROFESSIONAL)
BA114 60 | BSWes  a0p | OC28 65p | ZTX501  20p | 2N3707 120} V5w range 25 £1900 10092 08-22p
BA156 15p | BSYS5A  12p | OC35 60p | ZTX504  50p | 2N3708 126 1 40w range It 801  0-8-2:2p Price 10p ea
BC107 12p | Cin 50p | OC36 65p [ ZTX531  30p | 2N3709 120 o 2 hd 991 0543p | P ea.
BC108 12p | C426 40p | OC42 40p | ZTX550 25p | 2N3771 £§_7g L.E.D
BC109 12p | BY100 15p | OC44 20p | IN65S 8p | 2N3772 & TiL209 . 28p QUANTITY DISCOUNTS PLEASE TELEPHONE
BC147 12p | BY126 20p | OC45 20p | IN9t14 Bp [ 2N3773  £295 | pcogo’C 28p 50 P — -
BC148 12p | BY127 20p | OC70 15p | INO16 8p | 2N3819 350 | ma2082R .. 25p ] 00pF Feedthrough capacitor 5p ea.
BC149 12 BY164 85p | OC71 17p | IM4001 8p | 2N3820 S5p e Miniature tubular P.C. trimmers
BC153 150 | 15100 15p [ OC72 20p | IM4002 9p | 2N3866 85p 3 SHEHEL?
BC157 14" 15103 20p | OC75 25p | IN4003 9p | 2N3904 22p s0p MC1303L . 220 6-30p 19p ea.
BC1%8 15p | MJ3do 55p | OC76 25p | 1M4004 10p | 2N39%05 2p smsgea 6w audio 125 4 cIo Varley 70062 relay 50p ea.
BC169C 14p | MJas1 95p | OC77 40p | IM4005 12p g”:ggg :ip NES55 Timer .... 90p with circuit.... TO3 VOLTAGE REGULATORS
BC182 14p | MJ2801 £1-25 | OC81 25p | IN4006 15p 12" Lo0S 5V 650mA
BC183 14p | MJ2801  £2'20 | OC83 25p | IN4007 18p | 2N4060 P L036 12V 500mA
BC1s4 14p [ MJEBSD  50p 25p | IN4148 7p [ 2N40ST 120 METAL BOXES L037 15V 450mA £1:60 ea.
BC212 14p | MJE370 75p | OC139 30p | 2N696 25p | ZN412 P 1 ALUMINIUM BOXES IDEAL FOR VEROBOARD
BC213 14p | MJE3TI 90p | OC140 30p | 2N697 20p | 2N4286 }gp WITH BASE AND P.K.SCR
BC214 14p | MJES520 65p | OC170 25p | 2N698 25p | 2N4287 P AB7 23" Long 5i" Wide 13" H,gh ..50p | VEROBOARD
BC000 12p | MJE2955 £1-95 | OCI71 30p | 2N706 12p | 2N4288 1 ) aee & & 13 s 01 0-15
BCY30 40p | MJE3055  85p | OC200 50p | 2N706A 15p | 2N4289 1 | aBy 4 237 1 3 X 3% 32p 23p
BCY31 55p | MM1613  43p [ OC201 60p | 2N708 15p | 2N4290 195 | a0 4 53" i 2§x5 350 35p
BCY32 95p | MM1712 60p | OC202 75p | 2N930 20p | 2N4444 539 ABH11 4" 217 o 3f X 3% 35p 35p
BCY33 45p | MPF102 45p | TIP29A 49p | 2N1132 25p | 2N48T1 639 ABi2 3" 27 1 33 x5 40p 41p
BCY34 60p | MPF103 TIP30A s8p | 2N1302 16p | 2N4920 % 1 B3 & s o 17 x 23 £1-05 M0
BCY38 85p [ (2N5457)  35p 62p | ZN1303 16p | 2N5191 o ) ABis 77 5 24" 17 x 33 £1-43 £1-12
BCY3  £100 | MPF104 IR A 20 | 5N1304 25p {2N5194  £140 § S ol oo & F 17X5 £1:84 =
8CYS5  £1-60 | (2N5458)  35p | TIP32A 74D | ZN1305 25p | 40360 S0 | ABi6 10" 7 3 PIN INS. TOOL 72p 729
BCY70 22p | MPF105 TIP33A  £1-05 | aN1306 25p | 40361 50p AB17 107 43 3" SP.F. CUTTER 52p 52p
BCY71 22p | (2N5459) 40p | TIP34A  £1-55 | ZN1307 25p | 40362 55p AB18 12” 5° 3 }% :mg gg ggn ggp

QTY. DISCOUNTS: 124 10%; 254 15%; 100+ 20% AB19 127 8 3" EERREE £1 3% s

ALUMIMIUM BOXES WITH SLOPING TOP B . X
DIGITAL INTEGRATED CIRCUITS |3Niair oo Sniuter £620 | PANEL-IDEAL FOR PRE-AMPS, ETC. USING | B oosct une 12 = 2 e
SN7Mi1E  £100 | SNT4I74  £200 A o L%ggng.rcvoldLesa High at back £2:00
SN7400 20p | SN7428 50p | SN7473 40p | 3N74119  £1-90 | SN74175 £1:35 2"Highat frant 6 g,cpew,wm """" NEW SERIES TRANSISTOR DATA BOOKS
SN7401 20p | SN7430 20p | SN7474 40p | SN74121  85p | SN74176  £1-60 With P.K.Screws 1. DTA3 USA Band 3 Transistor Characteristics
SN7402 20p | SN7432 42p | gNT475 S5p [ SN74122  £135 | SN74177  £160 | apoy acapcBeSTRS EN2Neae s S e .
SN7403 20p | SN7433 0p | SN7476 45p | SN74123  £2-70 | SN74180  £1-55 b : [ s. ,
65, N7480 80p | SN74141  £1:00 AB22 Asabovebut12”long 2. THT Thyristor, Triac, Diac, Put, UJT's.

SN7404 20p | SN7437 ( ° p SN7418t  £7-00 3. DT15 Japanese Transistor Characieristics.
SN7405 20p | SN7438 65p | SN7481  £1:25 | SN74145 £1-50

N7406 30p | SN7440 20p [ SN7482  B7p | SN74150 £3:35 | SN74182  £2:00 | 0 vy perER £250 | ¢ A g?fde"’s&"fsgi;g?gm-e .

N7407 30p | SN7441AN  75p | SN7483  £1-00 | SN74151  £110 | SN74184  £245 | Tpo vaq s calibrated —20 to +3 and 0-100%, making 5. Band 1. Transistor Characteristics.

N7408 20p | SN7442 75p | SN7484 90p | SN74153  £1-35 | SN74185A £2-40 it suitable for use as a recording level meter or as a European numbers AC, AF, BC, BF, etc

N7409 45p | SN7443 £1-00 | SN7486 45p | SN74154  £2.00 | 5N74100 £1-95 power output indicator. 6. TVT. Transistor Equivalent Tatbles, ' o=

NTATO  20p | NS R0 | SN NErap | SNIISS £15S | Snrete1  £1.95 | Sensitivity: 130 WA, Internal resistance: 600 | ° Al books maatai pim contertons and semi-

“?]:}12 f-‘zip “:I,::g éfgg ”?,:g;AN 517'5": g“;’::g@, g:: SN74192 £2.00 | ©OhmMs. Dimensions: 40 x 40 x 29 mm. conductor outlines.

N7413 30p | SN7448  £1.75 | SN74ss 750 | SN74160 £2:60 | SN74193  £200 PRICE. £1-10 per book. £6 per 6 books inc. post.

N7416 30p N7450 20p N7494 80p | SN74161  £2:60 | SN74194 £2-50 ALSO STOCKED

N7417 :OD ”Eg; 20p S“;:gg £1M:Ip0 SN74162 £3-40 | SN74195 £1-85 E(IectFr’ollch' Casa;:lt?rs Mulslalrd. Spragge. L?rlln V.A.T.

N7420 0p 20p § . _ etc. Polyester, Polystyrene, Silver Mica Capacitors, Unless otherwise 1} LU-

N7422 «8p 7454 20p | SN7497  £6-25 §N7“23 £:;: SN74196  £150 [ ¢ Resistors 3W-10Watt. Potentiometers; carbon. SIVE z'ovheAvg’_‘ pfgj‘;i"a‘,’,d ‘i"jffo"’;",,séﬁe,ﬁ

N7423 48p | SN7460 20p | SN74100  £2-50 | SN74164 £ SN74197 = £1:50 ¥ wirewound, Preset, Rectilinear multiturn. Antex | | Carriage: orders uador £5 v 20p. Over £5

N7425 48p N7470 30p SN74104 £:(‘)0 SN74165 £4-00 | SN74198 £4-60 (S:olbtienng ILons switches, rotary, slide, toggle, etc. post free.

N7427 42p | SN7472 SN74105 £1-00 | SN74166  £4-00 | SN74199  £4.60 able, veroboard.

AUDIO ACCESSORY SHOP, 177 TURNHAM GREEN TERRACE, CHISWICK W.4

MICROPHONES TWEETERS CASSETTES
PRICES INC. VAT PRICES INC. VAT PRICES INC. VAT
CMm1o Crystai Lapel Microphone with Leadand Plug.... 60p | CT5 Cone Tweeter. Freq. 3000-15000 HZ. Cross-over C90 Ct20
CM20 General purpose Crystal Microphone............ £1-20 freq. 3000 HZ. Imp. 8 ohms. Suitable for BASF LH a8p £1-21 £178
CM73 Crystal Stick Microphone with Switch Lead and systems up to 10 watts RMS................... £1-60 | MEMOREX
[P anonananonoogaoscogaannasonananananananoa £220 | CT10/8 Pressure Unit Type Tweeter. Freq. 1500-16000 MROX2 Oxide 99p £1-32 £1-76
CO92 Omni Directional Capacutor Microphone with HZ. Crossover freq. 3000 HZ. Imp. 8 ohms. CROX2 £1 47 ;;1-91 =
built in Preamplifier, Cable and Windshieid. .. £14-00 Suitable for systems up to 20 watts RMS £2 PHILLIPS £1-75
CO%  Cardioid Capacitor Miciophone as above, both CT10/16 As above but 16 ohms £2:60 | QTY Discounts 12- 10/ 24-15%, 36- 20/ 50 25%.
types with Switch, both 600 ohms......... .... 800 | pT33 Dome Tweeter. Freq. SPEAKER CLOTH
DD1 Cassette Dynamic Microphone with Plugs for freq. 3000 HZ. Imp. aohms Suitable for systems Avaitable in Black or Green; Approx. width 54in. £1-75 yd.
signal and stop/start. 200 ohms. I * upto 40 watts......ooiiit i i i i £570 | HEADPHONES
DD5 Electret Paging Microphone, on ta FF27 Dome Tweeter. Freq. 2000-20000 HZ. Crossover Type H-202 Features Mono/stereo switch, Volume controls on each
gooseneck and switch, 600 ohms freq. 3000 HZ. Imp. 8 ohms. Suitabie for sy I. Freq. response 20-20,000Hz. Impedance 4-16 ohms. £4-50.
DD6 Lavalier Microphone with Wmdshleld Lavs ier up to 30 watts RMS...............oueiniinenn £480 | TEAK VENEERED SPEAKER CABINETS
Cord, 6 metres Cable 600 ohms/50 k........... FF28 Horn Tweeter. Freq. 3000-20000 HZ. Crossover For 8 X 5in. Speaker Size 93X13}x53 £3-50
DM18HL Dual Impedance rnamlc Mucrophone with desk freq. 3000 HZ. Imp. 8 ohms. Suitable for 8in. + Tweseter 73 X118 x5% £5-00
stand. 600 ohms/B0 k..........iiiiiiieiinns systems up to 20 watts RMS................... £8-20 13X 8in. 1o,x17x5 £5-75
DM73 Omni Directional Dynamic Microphone with HT15 Horn Tweeter Freq. 2000-18000 HZ. Crossover 13x 8in.+ Tweeter 12X 184 x 8% £7-50
—— " desl; s!a[r;d. 6 metr:ﬂs Cablheand P(I:UQ- 50 k. c‘hms £10-00 freq. 3000 HZ. Imp. 16 ohms. Suitable for £400 12in.+Tweeter 153 X 18 x 8% £9-00
emote Dynamic icrophone, assette type systemsupto30watts RMS.................... g :
with Piugs. 200 ohms...........ooeiieiin.an.is £1°80 | 4121 Horn Tweeter. Freq. 2500-20000 HZ. Crossover VALVE AMPLIFIERS
DM82 Remote Cassette Cardi d Mlcrophone with treq. 3000 HZ. Imp. 8 ohms. Suitable for PRICES INC. VAT
Plugs, 200 OhMS......iiiiiieiiiiiiiiis veeans £2:40 systems up to 40 waits RMS.. .. Robust units suitable for most PA/Disco uses.
DM94 Omni Directional Dynamic Mlcrophone with MHT10 Horn Tweeter. Freq. 2000-18000 0880 5 watt 2 Inputs, Vol, Treble, Bass Controls.. £12-50
Siide on Windshield and Switch. 50 K.c......... freq. 3000 HZ. Imp. 8 ohms. Suntable for 15 watt 4 inputs. Vol, Trebte, Bass Controls. A
DM614  Pencil Type Dyanmic Microphone with Cable. systems up to 30 watts RMS............... .....£4:00 | 30 watt 4 inputs, Vol, Trebie, Bass Controls.
Lavalier Cord and Base. 50 K................... 50 watt 4 inputs, Vol. Treble, Bass Controls. .
PROMS5  Lavaller Capacitor Microphone with Tie Clip. 5.8 CROSSOVERS 150 watt 4 inputs with separate vol. controls plus master
metres Cable. 600 ohms..... £1 PRICES INC. VAT vol., treble, bass...........cooiiiiiiiiiienn £75:90
PROM16 Omni Directional Capacit CN23 2 Way Crossover Network. Imp. 3 ohms. Cross- 500 watt 4 inputs each with independant vol, treble and
6 metres Cable. 600 ohms. . over 3000 HZ. Suitable up to 15 watts RMS...... £1-25 bass controls plus overall master vol. control.£124-50
PROM20 Uni-Directional Capacitor M FF5 3 Way Crossover Network. Imp. 8 ohms. Cross- CROPHONE MIXERS
metres Cable. 600 ohms....... over freqs. 1000 and 5000 HZ. Suitable up to Ml
PROM25 Capacitor Boom Arm Microphone with Arm, two 25watts RMS. .. ... . i £330 PRICES INC. VAT 3 )
Windshields, Cable. 600 chms FF30 3 Way Crossover Network. Imp. 8 ohms. Cross- FF1 4 Channel Mono Mixer and Preamplifier with
UDSOHL Cardioid Dual Impedance Mucrophone with over freqs. 1000 and 5000 HZ. Suitable up to individual slide controls. Battery operated. . ... £26-00
Swltch 6 metres Cables and Plug. 600 chms/ 10 25 watts RMS. ...t reiiirnnnnnnnnnnns £6-80 | FF10 7 Channel Stereo Mixer and Preamplifier with
0 K s e e e aaaaaas 2:00 | SN75 2 Way Crossover Network. Imp. 8 ohms. Cross- individual slide controls. Battery operated. .... £34-00
200C 5'"“ Line Crystal” Microphone with Switch, over 3000 HZ. Suitable for systems up to 15 FF11 Stereo Frequency Controller and Preamplifier,
Cable and Connector .......................... £3 watts RMS uses five slide controls. Battery operated......

Tel: 01-994 6275

All mail order and enquiries to 270 Acton Lane
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MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/s-25 Mc/s
in 8 ranges. Incremental: +1% at 1 Mc/s. Output: continuously variable 1 micro-
volt to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV - 1
volt - 52-5 ohms, Internal Modulation: 400 ¢/s sinewave 75% depth. External
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40-100 c/s.
Consumption approx. 40 watts. Measurements 29 X 124 X% 10 in. Secondhand
condition. £27-50 each, Carr. £2-00.
POWER SUPPLY UNIT PN-12A: 230V a.c. input 50-60c/s, 513V and 1025V at
420m/A o/put. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and
10Mfd 600V. Filament transformer 230V a.c. input. 4 Rectifying valves type 5723.
2 x 5V windings at 3Amps each and 5V at 6Amp and 4V at 0-25Amps. Mounted
on steel base 19in. W % 1lin. H X 14in. D. (All connections at the rear.) Excellent
cond. £8-50 each, Carr. £2.
MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 X 811 valves,
microphone and modulator transformers etc. £7-50 each, Carr. £2-00.
CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EGL (CV1526) colour
green, medium persistence complete with nu-metal screen, £3-50 each, post 50p.
APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter.
£1-25, post 30p.
AIRCRAFT SOLENOID UNIT S.P.S.T.: 24V, 200 Amps, £2 each, 30p post.
VARIAC TRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each.
‘75p post.
RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21
in. wide x 16 in. deep, with rear door. £12 each, Carr. £2-50.
CLASS “D” WAVEMETER NO. 1 MK. II: Crystal controlled heterodyne
frequency meter covering 2-8MHz. Power supply 6V d.c. Good secondhand cond.
£7-50 each. Post 60p.
ROTARY INVERTERS: TYPE PE.218E—input 24-28V d.c., 80 Amps.
4,800 rpm. Output 115V a.c. 13 Amp 400 ¢/s. 1 Ph. P.F.9. £17-50 each. Carr. £2°00.
REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA-41196 and power
supply 200-250V a.c. Polarised relay type 3SEITR. 80-0-80V 25mA. Two stabi-
lised valves CV 286. Centre Zero Meter 10-0-10. Size 8in. X 8in. X 8in. New
condition £7-50, Carr. 75p.
TS 15C/AP FLUXMETER: Used to provide qualitative measurements of flux
densities between pole faces of magnets. Range 1200-9600 gausses. +2%. S/hand
good cond. £25 -+ 60p post.
AUTO TRANSFORMER: 230V 50c/s, 1000 watts. Mounted in strong steel case
5in. X 6}in. X 7in. Bitumen impregnated. £10 each, Carr. £1.
UHF ASSEMBLY: (suitable for 1000MHz conversion) incl. UHF valves; 2C42,
2C46, 1B40. Complete with associated capacitors and screening; 3 manual counters
0-999. Valves 6ALS5 and 8 x 6AKS5. £10 each, 60p post.
TELEPRINTER TYPE 7B; Pageprinter 24V d.c. power supply, speed 50 bauds
per min. ‘as new’ cond. in original packing case, £25 cach; or second hand cond.
(excellent order) no parts broken, £15 each. Carriage either type £3-00.
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision
for checking ionisation. 110/230V a.c. input. S/hand good cond. £30 + £1 carr.,
AUTOMATIC VIBRATION EXCITER CONTROL UNIT TYPE 1016:
I(\:Aanu%ctured by Bruel & Kjoer. 5-5000c/s per sec. S/hand V. good cond. £90,
arr. £2.
SOLAS I SURVIVAL RADIO TX/RX: Automatic morse key or speech.
500KHz; 2182KHz; 8364KHz. £40 each. Carr. £2.

RACAL OSCILLATOR: 1-100,000KHz in 1KHz steps with digital readout.
léFO, ,CCSWN’ FSK, CWw, LSB: USB, ISB, DSB. Line 1 and 2. £200 e:gh.
arr. .

50-LINE TELEPHONE SWITCHBOARD: Complete with all plugs etc.,
excellent cond. £40 each. Carriage £5.

10-WAY TELEPHONE SOCKET STRIPS: 3 connections and 10 jack-
plugs to suit. Similar to PL68. Complete with 6ft. cord. Ex-equipment,
good cond. £4 each. Post 50p.

10-WAY TELEPHONE LAMP STRIP: Suitable for use with the above.
£2 each. Post 30p.

10-WAY TELEPHONE MAGNETIC INDICATOR: 50V. For use with
the above items. £2 each. Post 40p.

10-WAY TELEPHONE SOCKET STRIP: 3 connections. Takes standard
P.O. Jackplugs; 201 or 316; and 10-WAY TELEPHONE LAMP STRIP.
£3 the pair. Post 50p.

20-LINE TELEPHONE UNIT: With plugs; magnetic indicators; and
switches in metal case. Size 8 X 8 X 19in. £5 each. Carr. £1.

BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1.
BRIDGE MEGGER: 2,500V ., series 1. £30 each. Carr. {1.

TRANSMITTER BC-624: Complete with power supply for 230V. 5 channel,
crystal controlled. Can be modified for 2 metres. Size 19 X 19 X 12in. approx.
Secondhand, excellent cond. £12:50 each. Carr. £2.

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory
conditions and the equivalent resistance. Crystal freq. can be tested in conjunction
with a freq. meter. £15. Carr. £1-50.

DELPENA RF GENERATOR TYPE E.15: 15kW at 500Hz; input 440V 3 ph.
50Hz. £275. Carr. at cost.

H.V. TRANSFORMER: 8000/8000. Qutput 300mA. rms. Size: 12in. X 12in. X
36in. 230V input. £35, Carr. £4-00.

COPPER WIRE AERIAL: with insulators, 100ft. long. £1-50. Post 40p.

HIGH VOLTAGE TRANSFORMER: 5000/5000 at 250mA ; 230V. A.C. input.
£15 each. Carr. £2.

TELEPHONE CABLE: (Twin) 1,350ft. on mctal reel. £56 per reel. Carr. {1.
A_NTENNA MAST 30ft. consisting of 10 % 3ft. tubular screw sections (3" dia.)
with base, guyropes and stays etc. £5 each, Carr. £2.

ANTENNA MAST 12ft. 3 sections with suitable base to mount on the above
Mast. Extends to 42ft. £1-50 each, Carr. £1.

APN-1 ALTIMETER TX/RX: Freq. approx. 410MHz. Complete wit.. 28V
dynamotor, 3 relays, precision resistors, 11 valves. Useful breakdown for parts.
£4 each, Carr. £1-50.

AVO VALVE TESTER CT.160: (Portable) similar to Avo Mk. 3 Characteristic
Meter. Good cond. £35 each, Carr. £1-50.

MODULAT”OR UNIT: Complete with mod. transformer and 2 X 807 Valves.
Mounted 19” chassis, 8" % 8”. “As new” cond. £8 each; or secondhand £5 each.
Carr. both types £1-50.

LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTERS;
ARS8 SPARES; TEST EQUIPMENT ETC. Send 10p for above lists.

ALL CARRIAGE QUOTES GIVEN ARE FOR 50 MILE RADIUS OF
LONDON ONLY.

ALL U.K. ORDERS SUBJECT TO 10% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage).

If wishing to call at
stores, please telephone
for appointment.

W. MILLS

3-B TRULOCK ROAD, LONDON, N17 OPG
Phone: 01-808 9213 and Bedford 740605 (STD 0234).

£1-50, post paid.

ITT LEVER SWITCHES
Type 601 AAOQ 72-42 4 CO contacts, Pri.
overall size 13X2X 4 ins. White lever
gold flash contacts, 60p. Three for

DRAKE L.T. TRANSFORMERS OMRON RELAYS TYPE MK2P

240v. E.S. Sec. 26v. 10A and 24v. D.C. 2 CO 7 amp. contacts. 8 pi
. L. . . pin

12v. 0-1A. open frame. table top con- i

nections. £5:50, carr. 50p. Pri. 200- plug in type. 709, post 10p. As ahove

220.240v . Sec. 1. 37v. 6A, Sec. 2, 31v. A.C. 220-240v. operation. 30p, post 10p.

2A. 21v. 11A, open frame table top

CUINSons
(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.1
01-723 7851 01-262 5125

Three for 50p, post paid.

PLESSEY MINIATURE MICRO
SWITCHES

Type LIC 7134. One CO one break. A
Gold flash contacts. Size iX3IX3 in. Pri. 240v. Sec. 6v. 6a.

connections. £9'50, carr. £1. STC RELAYS E—' 7
Type 250XCE 2500 ohm r
2 H.D. CO contacts set to
pull in at 22v. with base

and cover. 60p, post. 5p.

PHILIPS L.T. TRANSFORMERS.
enclosed in
heavy plastic case. Size 4X3ix3ins.
6ft. mains input lead. Screw terminal

CURRENT RANGE

OF NEW L.T. TRANSFORMERS

FULLY SHROUDED TERMINAL BLOCK CONNECTIONS
ALL PRIMARIES 220/240v

AIR CONTROL LTD
AIR BLOWERS 50-60v D.C. HP.
1/40th RPM 6000 cont fating. Slze of
motor 4X21x2% ins. Cowling 5 ins.
dia. Outlet 13 X1} ins. £2:50 carr. 45p.

output £2:00 p.p 35p.

24v. 1a. DC POWER SUPPLY.
Chassis type. Size 5§X4X2iins. 2500
mid, capacitor smoothed. 240v. AC
input. £150 p.p 32p.

KEYSWITCH KMK1 AC. 230v. One
5 amp. change over contact. 45p. post.
10p. KMK3 AC. 12v. three 5 CO con-
tacts, 75p, post t0p.

L.T. SMOOTHING CHOKES. 'C’
core types. 20 M/H 10A £3:50. post. 50p.
18 M/H 10A £3:25, post. 50p. 10 M{H
7-7A £2:00, post. 30p. 15 M/{H 3:8A £1:75,
E_ost 25p. 50 MJH 2-5A £1-75, post. 25p.

nging types 'C' core 7-5 M/H 6A—
75 M/H 0-5A £3:75, post, 50p. 10 M'H
4A—100 M/H 0-5A £2:50, post 50p.
50 M/H—100 M/A 0-5A potted types
100 M/H 2A £2-00, post. 50p. 10 M/H
6:5A—50 M/H 2A £1-75, post. 30p. Open
frames. 150 M/H 3A £3-00, post 50p.
50 M{H 2(5A £1(75, post 25p. 4:2 M/H
10A £2°75, p.p. 42p.

SPECIAL OFFER OF OMRON
REL

AYS
Type Mk. 2, 24v. AC. 12v. DC. Two
7 amp. CO contacts. S hole fixing.
60p, post 5p.
Type Mk. 2 plug in octal base type.
12v. DC. Two 7 amp. CO contacts, 75p.
post 5p.

RELAY CONTROL CO. American
Miniature relays 6v. DC. 1 CO contact.
Size 11X 1x? ins, 35p, post. 5p.

AMOS ''C'' CORE CHOKES
10 M/H 25 amps., £8-75, carr. £1.00.

L.T. TRANSFORMERS
FRACTION OF MAKERS PRICE
ALL PRIMARIES 220-240v
PARMEKO Potted types No 1 tapped
£2-25 p.p. 35p No. 2
24v. 1a. and 12:6v. 0-7a. and 6-3v. 0-5a.
£2-25 p.p. 35p. No. 3 Sec. tapped
9-10v. 0-42a. and 6-3v. 3-5a. 6:3v. 1-5a.
£1-50 p.p. 40p. No. 4 Pri. 115-230v.
Sec. 6:6v. 6a. twice and Sv. 6a. £4:00

Type Sec. Taps Amps Price Postage .
e 25-33-40-50v 15 £1400 75p FULL WAVE SELENIUM
5 phmer @ et B o i g anes 16 sl
vera size b3 ns. - .P.
1C 25-33-40-50v 3 £7:50 60p 30p.
2A 4.15-24-3§v 1§ 53-00 5p
4-16-24-32v -00
ZE Ms-gmzv 4 £4.95 45: OILFILLED BLOCK CAPACITORS
2D 4-16-24-32v 2 £3:50 40p WHKG VOLTAGE AT 70°C )
3A 24-30-36v 10 £9-00 60p Mid DCv Wkg Price
3B 24-30-36v 5 £750 50p 1 v 200 op
3C 24-30-36v 2 £3:50 40p 1 600 20p
4A 12-20-24v 20 £12-00 5p 1 1500 40p
4B 12-20-24v 10 £7'50 60p 2 600 30p
4C 12-20-24v 5 £4:95 40p 4 200 30p
5A 3-12-18v 20 £10-00 60p 4 500 40p
5B 3-12-18v 10 £695 60p 4 600 45p
5C 3-12-18v 5 £4°50 40p 4 750 50p
6A 48-56-60v 2 £4:50 40p 4 1250 60p
6B 48-56-60v 1 £3-50 40p 6 750 50p
1A 6-12v 20 £7-90 60p 8 800 75p
7B 6-12v 10 £4:50 40p 10 LY 750 5p
7C 6-12v 5 £3-50 40p Add 5p each 1-4 mfd
8A 17-32v 8 £800 60p 10 10p each 6-10 mid Ty
9A 12-24v 1 £2:50 30p 025 mid 7500v 85p p.p. 15p -30-32v. 2a.
10A 9-15v 2 £2:50 30p 2x2x2 mid 1500v 75p p.p. 15p.
1A 8-0-8v 2 £2:50 30p AMERICAN TYPES
PLEASE ADD 10% V.A.T. 6 mfd 600v  30p p.p. 10p
6 m;d 1000v ggp p.o. :(S)u
4 mid 1500v P p.p. 15p 75p.
8 mid 300v  40p p.p. 10p catrgion

HEAVY DUTY UNSHROUDED TYPES 9 INCH FLYING

LEADS AlLL PRIMARIES 240v.

12 volt 2 amp TRANSFORMER
enclosed In metal case. Size 5X41X3
ins. with fitted Input and output fuses.
Onfoff switch. Output sockets and 4 ft.
240v. mains 'ead. £2-75 p.p. 35p.

ENGLISH ELECTRIC L.T. TRANS-
FORMERS. Pri. 220-240v. Sec. 7v. 35
amps. C.T. 7v. 6A, 6:5v. 3A. Table top
conpects. New in maker's cartons.
£7°50, carr. £1.

b . b Amps. Price Carr. A.C. WKG BLOCK CAPACITORS
IYDE No 254e-§0-\ilig“ TaD 20 P £1495 £1-00 50 mid 220v £1-25 p.p. 25p. 25 mfd 440v
2 12-20-24 30 £14-95 £1-00 £1-50 p.p. 25p. 25 mid 275v 75p p.D. 15p
3 3-12-18 30 £1495 £1-00 5.4 mid 250v 50p p.p. 10. 2:25 mfd 300v
4 6-12 50 £14-95 £100 50p p.p. 10p.

TRANSFORMERS FOR LINSLEY HOOD AMPLIFIERS

Fully shrouded. terminai block connections. Pri. 220-240v. Screen
tap. Sec. 30-25-0-25-30v., 2 amps. £4-75, carr. 40p. Heavy duty type

36-25-0-25-36v. 5 amps. £9'75, carr. 50p.

HUNTS TUBULAR 01 MFD 3,000v.
D.C. wkg., 50p, p.p. 10p.

G.E.C. Open frame. Terminal Block
Connections Primaries 220-240v. No. 1
Sec. Tapped 51-61 65-67-69v. 10a. £7:50
carr £1. No. 2. Sec 58 63-69-74v 3a. and
6v. 3a. £3-50 p.p. 50p. No. 3 3 separate
windings 3v. 1-8a. 9v. 1-8a. 27v. 1-8a.
and 17-0-17v. 250 mja £2:25 p.p. 25p.

LEMARK Pri. 240v. Sec. 40v. 6a. 5-0-5v
2a. 5-0-5v. ta. Opep frame design.
£4-50 carr. 75p. Pri. 240v. 16-0-16v, 2:5a.
24v. 630 mja twice. 24v. 65 mfa and 115v.
2a. auto tap on primary. Open frame
table top connections £3:50 carr. 50p
Pri. 240v. Sec. 20-0-20 ja. 5-0-5 2a.
£1-75 carr 35p. All above transformers
have a screen winding.

STEP DOWN 240/110v AUTO TRANSFORMERS
3000 watts. Built into steel case with two American 2 pin grounded
socket outlets. Carry handle. 6 ft. mains lead. £29-50, carr. £2.
Without case and fittings €22:00, carr. £1°50.

Other Types Available,

80-1500 watts,

luliy shrouded, with

American socket outlet and 6 ft. mains lead. Let us know your

requirements.

HIGH CAPACITY
ELECTROLYTICS
45,000 Mfd. 12v. D.C. wkg. 15,000
Mfd. 35v. D.C. wkg., 10,000 Mfd. 50v.
D.C. wkg. Supplied with clips. Ex
new equipment. 50p. 3,000 Mfd. 50v.
D.C. New, no clips, 40p, p.p. 15p.

PLEASE ADD10%VATTO
ALL ORDERS INC. CARR.

GARDNERS. C core No. 1 Sec. 36v.
350 mja £1-00 p.p 25p. No. 2 Sec.
tapped 2:5-6v. in jv. steps. 1-5a. and
13v. 300 m/a £1-00 p.p. 25p. No. 3 12:6v.
2-5a, and HT winding 290v. 350 mfa
open frame table top connections
£3-00 p.p. 50p. No. 4 Sec. 50v. 1a. and
10v. 1-2a. open frame table top connec-
tions £2:25 p.p. 25p. No. § Sec. 80-0-
90v. 100 mja ‘C' core £1-50 p.p. 25p.
No. 6 Sec. tapped 5-10-20v 2'5a. and
1-2-3-4v. 2-5a. Potted type £3:00 p.p.
35p.

GRESHAM. Type 1 16:3v. la. twice
10v. ta. twice. 22-5-25-28v. 5a. 26v.
2-5a. 23v. fa,. 6:3v. 2a. 145-0-145v.
200 mja ‘C' core £4:95, carr 75p. Type
2 38v. 4a. 20v. 4a. 40v. 7a. 29v. 2a. 30v.
2-6a. 26v. 3-8a. 51v. 200 mja. All separ-
ate windings, 'C’ core £8-50, carr. £1.
Type 3 25v. 2a. twice, 16v. 4a. twice,
25y, 5a. 31v. 7a., all separate windings,
open frame table top connection,
£8:50, carr. £1. Type 4 tapped 30-31v.
4a. £2°75, post 35p. Type 5 17v. 2a.
twice, open frame type, £1-75, post30p.
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Marshall

A. Marshall (London} Limited

42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161 Telex 21492
& 65 Bath Street Glasgow G2 2BX Telephone 041-332 4133

Popular

Semiconductors
2N456 075 | 2N3906
2N456A 075 | 2N4036
2N4574A 1-35 | 2N4037
2N490 316 | 2N4058
20491 358 | 2N4059
2N492 389 | 2N4060
28493 420 [ 2N4061
2N696 015 | 2N4062
28697 015 | 2N4126
2N698 025 | 2N4289
2N693 029 | 2N4819
2N706 016 | 2N4920
2N706A 018 | 2N4921
708 014 | 2N4822
NT09 038 | 2N4923
K711 030 | 2N5172
NT18 021 2M5174
NT18A 049 [ 2N5175
2720 050 | 2N5176
721 055 | 2NS190
20814 022 | 2N5191
IN816 041 | 2N5192
N918 047 | 2NS5195
2N929 030 | 2N5245
2N1302 019 | 2N5457
1303 019 | 2N5458
2N1304 024 | ZN5459
2N1305 0-24 | 40361
2N1306 031 | 40362
2N1307 022 | 40363
N1308 025 | 40389
2N1309 036 | 40394
N1671 144 | 40395

2N1907 550 | 40410
282102 050 | 40411
2N2147 070 | 40414
2N2148 094 | 40430
2N2160 060 | 40583
2N2192 040 | 40601
2821924 040 | 40602
2N2913 040 | 40603
2N2193A 061 | 40604
2K2194 073 | 40636
2N2194A 030 | 40669
2N2218A 060
282219 045 | ACI07
N2219A 060 | AC113
2N2220 045 | ACIT7
22221 641 | ACI26
M2221A 040 | ACI2T
2M2222 040 | ACI28
2822224 050 | ACI5IV
2N2368 031 | ACIS2V
2N2369 037 | ACI53
2N2369 041 | ACI53K
2N2646 077 | AC154
2N2647 112 | AC176
2N2904 055 | AC176K
2K2904A 670 | AC1BTK
282905 048 | ACI8BK
2N2905A 050 | ACY18
2N2906 031 | ACv19
2K2906A 037 | ACY20
2N2907 840 | ACY2)
IN2907A 045 | ACY28
7N2926 g1 | ACY30
2N3053 032 | AD142
283054 060 | AD143
2N3055 075 [ AD149v
2N3350 026 | AD150
2N3391 0-23 | AD161
2N3381A 029 | ADIG2
23392 813 | ADI6) }
2N3393 013 | ADI62
2N3394 013 | AF109R
2N7402 018 | AFTIS
2N 3403 019 | AF116
23440 [ AT
2N3441 097 | AF118
2N3442 169 | AF124
2N3414 0-10 | AF125
zusa:g 010 :gg‘;
N34 015
2N3417 021 | AF139
283638 015 | AFtI0
2N3638A 015 | AFI72
2N3639 027 | AF178
2N3641 017 | AFT79
2N3702 011 | AF180
23703 012 | AF188
014 | AF200
2N3705 012 | AF239
2N3706 009 | AF240
2N3707 013 | AF279
2N3708 070 | AF280
2N3709 o1t | AL102
2N3710 012 | AL103
2~37:1 on %;g;
2N3712 096
283713 1-20 | BC108
283714 1-33 | BCHI3
2N3T15 150 | BC1IS
2N3716 180 | BC1IE
M3171 220 | BC116A
2N3172 1-80 | BCHIT7
N33 265 | BCI18
23779 315 | BCII9
2N3790 240 | BCI121
2N3791 2:35 | BC125
2N3792 269 BC: 26
2N3794 010
2N3819 037 | BC134
2N3820 0-38 | BCI3S
2N3823 142 | BLI136
2N3900 021 | BCI37
1 o3z | BC138
2N3903 024 | BCl4O
2N3904 027 | BCl4l

2N3905 024 | BCI42

MC1458CP1
MJ48C

MJ481
MJa30
MJ491

MJE340
MIE2955
MUE3055
MPB1I1
MP8112

TIP41A
TiP42A
TIP2955
TIP3055

PN P NN D d = = s
SERRIBRBSSEBRERIN

£3
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New from Siemens

7 segment 4 digit Clock Display

Liquid Crystal Type AN 4132 comolete
with data. From stock now. Price £13.00
complete with holder. Ideal for battery
operated Quartz clock using two of the
fatest CMOS ICs from Solid State:
Scientific. 15v battery operated, minimum
of discrete components required

Send SAE for details.

Seven Segment Read Out

Minitron 3015F £1:55

DL707 Litronix ~ £2-35

All data in our new catalogue price 20p

Printed Circuit Marker Pen

DALO 33PC - complete with instractio
No masking! No mess! Red or biue.
Price 87p

400mW Zeners 3-3v to 43v
New low price 11p each £6-20 for 100

A large selection of heatsinks for ali types
of transistors from Redpoint, in stock now.
TO5-6p TO18~

6W1-6'x4" undrilled £1-00

4W1-4"x 4 undrilied £0-30

2W1-2 x 4" undrilled £0-45

Resistors Tantalum Bead
Power W Yol Price Caps
5% 1p Value Price
59 1/35v p
5% 22/35v 14p
47/35v 14p
1p/35v 14p
2:2/35v 14p
4-7/35v 38p
2:2/16v 4p

Veroboard Largest stockist
Copper
SISELH1
2:5% 3% 20 28
oD 30 30
3% x3%: 30 30
3% x5 35 34
2% x17 89
3¥ax17 98 .= 1,27
trade or retail supplied

Thermistors
Mullard E299DD Series 12%:p
E298ED Series 10p
Neg temp Coef VA1000 Series Z0r
R53 £1-20
Full details of ranges in our catzlogue 20p

Equivalents Books
Transistors 90p
IC's 70p

Veropins -1 15 Face Cutter 46p
36pcs 24 24  Insertior Tools 64p
200pcs 89 92

VAT

Please include 10% Vat with all orders
Prices quoted are ail exclusive of Vat
Post and Package

15p postage and package charges
Prices correctat July 1974

a59

Everything you needis in our
New Catalogue

available now price 20pence

(100 pages of prices and data)

Call in and see us 9-5.30 Mon=-Fri
9-5.00 Sat

Trade and export enquiries welcome

Integrated Circuits
Each month we will show a different range of i.c.’s
which are kept in stock.

TTL (SN 7400 Series)
Type Price | Type Price | Type Price | Type Price
£ £ £ £

SN7400 16p | SN7437 35p | SN7483 £120 | SN74154 £166
SN740t 16p | SN7438 35p | SN7484 95p | SN741S5 £1-55
SNT7401AN 38p | SN7440 16p | SN7485 £1°58 | SN74157 £1-09
SN7402 16p | SN7441 B85p | SN7486 45p | SN74160 £1-58
SN7403 16p | SN7442 85p | SN74%0 65p | SN7416t £1-58
SN7404 24p | SNT445 £1-59 | SNT7491 £1-10 | SN74162 £1-58
SN7405 24p | SNT446 £2 | SN7492 T5p | SNT4164 £2-0%

N7406 45p [ SNT447 £1-30 | SN7492 65p | SNT4165 £2-00
SN7407 45p | SN7448  £1-50 | SN7404 85p | SN74167 2:;8
SN74175 £1-29
SN74176 £1-74
SN7411 26p | SN7454 t6p | SN74107 43p | SN74180 £1-44
SN7412 28p | SNM460 20p | SN74118 £1-00 | SN7418t £5-18
SN74t3 S0p | SN7470 30p | SNT4119 £1-92 | SNT4190 £1-95
SN74t6 45p | SN7472 38p | SNT412t 57p | SNT4191 £1-95
SN7417 30p | SN7413 44p | SNT4122 80p | SNT4192 £2:05
SN7420 20p | SNT474 43p | SN74123  T2p | SN74193 £2°30
SN7423  37p | SN747S  59p | SN74141 £100 | Sniat06 £1-58

SN7427 45p | SN7480 T5p | SN74150 £1- SN74197 £1-58

4“4
SN7430 16p | SN7481 €125 SN74t51 £1-10 | SN74198 £3-16
SN7432  45p | SN7482  87p | SNT4133 £1-09 | SNT4199 £2.88

Diodes & Rectlﬁers
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PIV 50 800 1000
t-5 0-08 009 0|o D'" 012 015 0-20

3 015 017 0-20 22 0-25 0-27 0-20
10 - o35 040 0-47 0-56 —
35 o84 992 1-18 215 2:52 365 4-20

CATHODE STUD ONLY
IN3766 (35 amp 800 pv) £3 65 IN3768 (35 amp 1000 pv) £4-20

IN34A 010 | BA141 017 B8Y237 o1 OAT9 0-07
IN914 0-07 | BA142 017 8YZ10 (2 35 0A81 0-08
IN916 607 | BAt44 012 BYZH 0-32 | OA8S o010
AAT19 007 | BA14S 017 ByZ12 0-30 | OA9C 0-07
AA129 015 | BAt54 812 [ OA9 010 | OAgH o007
BA100 0-15 | BY100 815 QA0 23 | OA9 0-07
BA102 0-25 | BY126 018 OA47 0-07¢4 | OA200 0-07
BA110 025 | BY127 0174 | OAT0 0-07¢ { O A202 0-18
BAT11S 0-07 | BY140 100 0AT73 010 | OA210 027}

Bridge Rectifiers

Plastic Metal—Professional quality
tA 2A 4A 6A SA 25A 50A
50 024 0-32 060 0-62 2:22 2-64 33 1230
100 036 0-37 070 075 224 3-00 360 1236
200 0-30 o-41 075 0-80 282 378 432 1460
400 036 0-45 085 110 372 420 540 1638
600 0-40 052 0-95 1-25

AB Potentiometers-carbon

Rotary type 45

Singles (Log and linear) 15 pence

Single switched {Log and linear) 21 pence

Doubles {Log and linear) 38 pence —_—

Slider type 58

gi:\gfe's (t_og and lilnear))?opence STOP P”ESS”
bl Le d linea nce

Prosets G(Pf)e%:: spocity vertical or horizontal) PIHER RESISTORS

01 1t

02 walt § pence & POTS IN

0-3 watt 7] pence STOCK SOON

Kellner Construction Kits

We are the sole distributors in U.X.

ES3 3 watt Mono Transistor Amplifier Kit £4-08
ES15 15 want Hi-Fi Transistor Amplifier Kit {two for slereo)

with Tone Control and Pre-Amp £13-20
ES30 30 watt Mono Hi-Fi Power Amplifier . £9-20
ES50 50 watt Mono Hi-Fi Power Amplifier . £4-53
EV5 Distortion Compensator Pre- Amplifier £4 00

AVT Aerial Amplifier. LW, SW, MW, VHF, T/V Channels

2-1 £2:04
UHB70 FM Transmitter Kit. 65mHz-145mHz. A GPO Licence

is required .. 5 BJ o £2-79
MUE7 Short Wave and VHF Recewer Kll Companion to

UHB870 25mHz-150mHz q ¥ 5 oxe £3-22
UHB70 25mHz-150mHz a %o aa - 0o 20 £3-2
EW18 Electronic Dice Kit .. 4 1 t £6-53
EW?20 Electronic Dice with Sénsor Bution 2 - > £779
ST800 Slrobe Light Kit. 120W{S 5 5o £7-88
LO1000 Psychedelic Light Conlrol smgle channel - -, £700
LO350 Psychedelic Light Control, three channel .. . £13-50
NT15 Power Supply—4 to 30V, 1-5W £7-46
NT8S Protessional Stabilized Power Supply, 5 lo 70V 2A £12-53
0800 800W Light Dimmer Speed Control £2'98
WT7 Aircraft Communicatlon Tuner. 110-t30mHz. Built and

aligned £15-46
WI'9 Transmmer VFO for 2 melers (MmHz NOmHl) Bunll

and aligned .. £15-46

All prices plus 10% VAT and plus lSp post lnd pnckino
All kits with easy to follow instructions and covered by a full
guarantee.

Full range of Carbon and Wirewound resistors
available.

Post and Packing 15p per order. Europe 25p. Commonwealth (Air) 65p.
{Min.)
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£ £ £ £ £ £ £ £
Evss o040 |PL84 o040 |TT21 420 ulss 040 1Te 030 | 53 080 | 6BQ7TA 055 OK6GT 075
Ez40 o070 |PL504 075 | U2s 085 | UY4l 045 1X2A 060 | 524 080 | 6BR7  1-00 | BKT 045
EZ4t 075 | PL508  1:00 | U26 085 | UYs5 o040 |1X2B  0-60 | 5Z4GT 045 | 8BW6 090 (6KIG_ 030
EZs0 o028 | PL509 150 | UZ7 060 | VR105/30 0-40 | 2K25 800 | 6AB7  0-50 | 6BW7 090 [6KSGT 050
EZal 030 | PL802 095 |Ul91 075 | X66 050 | 344 050 | 6AC7 050 | 6C4 035 [6K25 075
£ | Gvsor 080 | PY33 0-63 | U801 0-80 | VR150/30 0-40 | 3D6 0-40 | 6AH6 080 | 6C6 0-40 | 6LE 150 THEVALVE WITH A
065 £1 zs ECH42 100 | GZ34 0-65 | PY80 040 | UABC80 ©-40 | Z80OU  2:00 | 354 0-40 | 6AK5 - 0-40 | 6CB6 0-40 | 6L7G 0-40
ARG b - 8C B 8Q76 0.45 GUARANTEE
ARS8 050 | ECH81  0-30 [ GZ37  1-00 | PY81 035 [UAF42 060 BAKB  0-38 | 6CHE 140 :
ATP4 050 | ECHB3 045 | KT66 2:50 | PY82 o-ﬁ UBC41 oo-ﬁ g:ng g-:; ggks oo-:z ggﬁ;GT g;‘s’ 3 o
B BRIED % \ME MRIEE MBI M| vaTiow (s Sh|ah b lsccT amiue g we
DA 0% ECLE BT loar  om By o4 |UBLy o0 EXTRA SAGs 043 |6FSG 050 8507 050[19Ha  7-00 | 954 050
DK96 060 | ECL8S 040 | OAF70  0-55 [ PY801 0-50 Ugces 0-45 SQgSW oo-gz 6F23 ;-oo gg%GT 3323 20;3 2:‘7’3 ggg oo-;z
DLoz 04D | PS5 085 | OB2 %0 wip | QOVOSIO o UCtar 018 SAYe  pen|sEs 939 63Kie 045 | 25L6GT 060 | 857 0-40
BEie  ooo | EFa”  og2 | pCar " g4s 25 | UCH81  0-40 | Z801U  2-00 [ 3V4 0-70 | AU 0-30 | 6HS 030 |6SLIGT 045 | 30C15  1-60 | 1629 050
Dvoeis7 035 | EFal 06 | PCCos 040 | QOVOs-40a | UCLs2 035 |2803U  1-35 | 5B/254M 5-00 [ 6AX4GT 075 | 6J4wWA 100 | 6SNTGT 0451 30C17  1-00 | 2051 080
DYeos o3 |EFs0 025 | PCCBS 040 200 | UCL83 065 | Z90OT  1-20 | 5B/255M 3-26 | 6AX5GT 0-80 | 65 065 |65Q7 050 [ 30C18  9-90 | 5933 300
E68CC 0.70 | EF83  1.40 | PCC88  0-55 | R19 60 | UF41 0-70 [ 1A3 045 | SRAGY  0-80 | 687 060 | 6J5GT 045 | 6V8G_  0-15 | 30F5 1-00 | go57 060
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B B 02| ncr 3B|I iRUm SeE RNC MEIEGe il IRl e sesg on
E182CC  1-25 | EF91 037 | PCF82  ¢-35 | SU4 o L4 75 H -40 R R h i
- - 6Y66 0-80 | | VIDICON 6146 2:00
EA50  0-25 | EF92 050 | PCF84  0-60 i
- - 0-60 Please write or phone for current price of any 6Z4 -5 8020 4-00
Eﬁ?&w 8:7’: EF183 :g :g;ggo 075 TRANSISTORS of the transistors, diodes shown beiow. g'Bang ggg EJ:’B;:“ 3812 gg
Bot 020 (EFted 038 PCET 075 ) Acnia AF178 BF167 GET116 0c36 SX734 2N2062 7ve o35 || gg77a & || %008 055
EBC3S 100 | ErLI0 000 | PGrae oss | Acize AF186 BF185 GEX86 0Ca2 ZR11 2N2147 D6 040 %008 030
BCume S o0 | PEFsz a0 | AGi2 AFZi2 BFY51 NKT222 0C44 ZR21 2N241 1€z so00|| 9677€ [|coos o030
ER SM|ENT 0o en|acm  as;r o |erv (A |OCE A \fNmm g S%1[£2000e || CR TuBES
- -g5 | AG176 12A6 - DG7-5 12
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ECS2iN ;o] =62 H200 080\ Cyig BC108 B8SY38 OATt NIBA 2N3055 1BATT 040 | 3017  0.95 | DG13-34 1260
ECo3  De0IELBe  d3r|pCtel 0S| Aacy BC118 BSYS5A | OAT3 0C78D 1N43 2N33%0 12AU7 033 | 30B12 105 | MW13-3515-00
ECCor o3 |Elsy 038 |PCiss o06s e 3 B, | 9an ocst tN1oR 2N33t 12AVE 050 30P19 100 | VCRI39A 300
ACY39 136 N3 12AX7 0 i :
ECCS3 033 | ELO0 045 ) PCLB4 045 ] ,Cyyg CRS1/20 | OAZ00 0C82D 1N415C 3N3731 138AT 043 | DRI 0S| BRt e
ECC3¢ 030 | ELSM4 070 PCLS6 050 | AD1ag BC148A | CRS1/30 | OA202 OCs2DM | 1N4148 2N3819 12BEG 050 | 3opCls 830 | 83 Fred
ECC85 040 | EM3t 060 | PCLBOS 060 )\ pyygy BCI72 CRS1/40 | 0AZ200 2N4SBA 2N4038 12BH7 050 | 35L6eT o078 | 8sL 5'00
ECCss 030 | EM3) 045 ) BFL200 070 | Apyeo BCi72a | CRS3j0 | OC22 C139 N708 21N4058 1268 045|35w4 o050 | SPECIAL
ECCio0 o3 |EMay 70 |biss 10| ADZIE BCoA | CRoa | QG2 ok 2nansh 2N4061 1261 300)3574GT 070| VALVES
ADZ12 $3/30 2N4785 125 1 ; 45-
CF80 035 | EY51 0-40 | PL8! 050 | AF114 BCY33 CRS3/40 0C28 0C172 2N1305 2N5295 rhed 050 | 20S2 150 | GRaas o
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ECFa01 o060 | Evss o040 | PLss 045 | AEIIS BF115 GET115 0Cas 0C208 2N1309 3N154 Beser 040 7 o | K308 1190
AF117 OTHERS N STOCK inc. | 3N159 12SATGT 0-50 | 78 055 | K308 1450
, AF118 VALVES AND TRANS'STORS integrated circuils, c??cr 25303 12SC7 050 | 80 0-60 37 1450
A lot of these valves are imported and AF124 ! & special valves. Min. | 404 12547 0-45 | 723A/B  7-50 | KRN2A 600
prices vary for each delivery, so we AF125 Telephone enquiries for valves, | aaif Order 4£1. U.K. | 2082 12Y4 0-39 | 303 5-50 | V24BA/1K
reserve the right to change prices for AF126 transistors, etc., retail 749 3934; | Postage £1-£2,17p, £2-3, | 40250 12867 045 | o5 1200 28-00
new stock when unavoidable. AF127 d d 1 743 0899 & g $ry; pIOD 40251 1497 080 | o5 2 | suieoiEe 500
. tra a expor b P, over ree. b H -
e 2 25p extra. 40668 19AQ5 050 | 813 5-50 | 725A  22'50

TF144H  SIG-
NAL GE

Freq. range 0
KHz-7: Hz,
R.F. output 2uV
to 2V at 50 ohms
400 and 1000 Hz
internal mod.
Limited qty.

only available.
Full spec. and
price on re-
Quest.

TEXTRONIC 585 OSCILLOSCOPE
DC to 100MHz. Separate time bases
with delay and 5X magnifier. Time
base A: 0-05 microsecs to 2 sec/em in
24 stages also continuously variable
between steps. Time base B: 2 micro-
secs to 10 sec in 18 stages. Delay 1
microsec to 10 sec. Complete with
type 81 adaptor enabling use of all
lefter series plug ins. Type 80 plug-in
(less probe) also available.

MARCONI TF 1060 SiGNAL GENERA-
TOR. Freq. range 450-1250MHz in one
directly calibrated band. Output piston
attenuator 0-t5 microvolts—445mV at 50
ohms. Modulation: internal signal 1000Xz
at 30%. External puise 1 microsec or longer
at 30v min.

SOLOTRON CD 1400
OSCILLOSCOPE SYSTEM
Available with a choice of "'Y" or "'X"
plug-ins: wide band 1MHz, high gain
diflerential, standard time base, slow
spread, delayed sweep. Prices on
application depending on combination

selected.

500/250W MEDIUM WAVE BROAD-
CAST TRANSMITTERS. Price and
detalls on application.

M.O, for ET 4336 TX (see descnpilon in
previous issues) £8-50. & P. £1-

HIGH CAPACITY CONDENSERS
GENERAL ELECTRIC 25000 MFD 25VDC
{40VDC) surge £1-10.

SPRAGUE 20,000 MFD 55VDC £1-30
MALLORY 20000 MFD 30V (45VDC surge)

£1-15,

21A1I6LORV 35,000 MFD 15V (20VDC surge)
SANGAMO 20,000 MFD 50V £1-30.
SCHLUMBERGER B 1200 9db UHF
ATTENUATOR. £55-00
SCHLUMBERGER 0 500a SVNC. OSCIL-
LATOR 200-500MHz. £95

PLESSEY PR 524 DUAL DIVERSITY

o L T s

TF1041C VTVM A.C. voltage range 300 MV
1o 300V in 7 ranges, 20 Hz-1500 MHz. D.C.
voltage ranges 300 MV 1000V In 8 ranges.
D.C. resistance 50 ohms to 500 ohms. Price

£62-50.
TF 10418. Spec. as for 1041C, £52:50.

HEWLETT—PACKARD

185A 800 MHz SAMPLING 0SCILLO-
SCOPE WITH 188A OUAL TRACE
PLUG-IN. Full spec. and P.D.A.
175A S0MH:z Oscilloscope.

5248 COUNTER FREQUENCY MEA-
SUREMENT: 10Hz to 10.1MH2.
Accuracy : 1 count. Automatic position-
ing of decimal point. Period measure-
ment: 0-10kHz, reads in seconds,
milli ds or micr ds, decimal
point automatically positioned. Display
on 6 neon lamp decades and 2 meters.
Complete with manual and following
plug-ins: 525A 10 to 100MHz, 5258 100
to 220MHz, 526A video amplifier. Price
on application.

200CD WIDE RANGE OSCILLATOR
5Hz to 600kHz £60.00.

6168 SHF SIGNAL GENERATOR.
Freq. range 1,75GHz-4,2GHz, Mod.:
F.M., C.W. Pulse and Ext. A.M., output
0.1uV-200mW. Price on application.
TF 1258A VHF SPECTRUM ANALYSER

for analysis and measurement of Radar
range 190 to 230MHz

RECEIVER. Solid state, six pre-
channels with motorised tuning, automatic
receiver selection and indication. Complete
with FSK terminal unit and spare coils for
turret tuners. All housed in table top cabinet.

£100-00

RACAL RA 117E COMMUNICATIONS
RECEIVERS - compleiely overhauled and
re-aligned to 'as new' condition.

ROHDE & SCHWARTZ MICROWAVE
POWER METER. 3200MHz, built-in cali-
bration, 50Q. £920-00

TF 1102 AMPLITUDE MODULATOR
Amplitude modulates at up to 80% the C.W.
or F.M. output of any signal generator with
a frequency range of 100kHz to 500MH:z.

Input forms the dulator may be:
sine, square. pulse or picture at any ievel
up to Mod fevel ed

on panel meter. £40

Open 9-12.30, 1.30-5.30 p.m.

except Thursday 9-1 p.m. B

r
with crystal check points. Sweep wldth 0-5
lo 5MHz, output pulse delay (a) 85-175 uSec,
(b) 0-7-1-4 mSec with X1 and_ X2 mulliplier
and =2, X1, X2 multlplier. Ouiput 2uV to
20mV with x10 muitiplier. £209.

TF 1370 R-C OSCILLATOR,
SQUARE AND SINE WAVE. Freq’
Sinewave 10Hz-10MHz, squarewave
10Hz-100kHz. Direct output: sinewave:
0-31.6V rms., 10Hz-1MHz, squarewave:
0-73.2pp 10Hz-100kHz. Attenuator

range: —50dB to -+10dB. Impedance:
75, 100, 60052, Price upon application

TYPE AS 870.4 current limiting power
supply, 0-30V steps of 10, 1, -1V up to 3

amps £48.
THYRISTOR TEST SET, tete un-

BEST PRICES PAID FOR TEST AND COMMUNICATION
EQUIPMENT. Single items or quantities. Private or Industrial.

TF. 801D/1/S SIGNAL GENERATOR.
Range 10-485 MHz in five ranges. R.F. output
01 uV-1V source e.m.f. Dial calibrated in
volts, decibels and power relative to thermal
noise. Piston type attenuator. 5092 output
impedance. Internal modulation at 1 kHz
at up to 90% depth, also external sine and
pulse modulation. Bullt-in 5MHz crystal
calibrator. Separate R.F. and mod. mefers.

TEKTRONIX
0OSCILLOSCOPES
571A-600MHz, separate P.S.U. £150
complete.
561A-10MHz, solid state, complete
with 3A1 dual trace vert. and 3B3 delay
time base plug-ins P.0.A.
541A-33MHz. Choice of plug-ins. P.0.A.
LA265A(545A)-33MHz, separate time
bases with delay. P.0.A.
545-15MHz. Separate time bases with
delay. Price on application.
PLUG-IN UNITS
CA—24 MHz dual trace 50MV-20V.
G—20 MHz differential 50MV-20V.
L—30 MHz fast rise time 5MV-20V.
D—High gain differential 1MV-50V.
N 600MHz sampling 10MV-cm.
53/54C. Dual trace 33MHz, 60MHz,
0.05-20v.
3 PHASE AUTO TRANSFORMER, wye
input 400v, wye output 241.5/230/218.5v 50c
18kVA. Made by Westinghouse of USA

Brand new in original cases £60.00 Includlnd
UK transport.

PLEASE ADD
10% VAT

884 TF AUDIO TESTER. Combined A.F.
Generator (0-25kHz), Output meter (up to
2W. at 600, 15 and 3$2,) and valve voltmeter
{0-800V.), with stepped and variabie attenua-
tors. £80.

TF 1400S DOUBLE PULSE GENERA-
TOR WITH TM 6800/S SECOND-
ARY PULSE UNIT. For testing radar,
nucleonics, 'scopes, counters, filters
etc. SPEC. TF 1400S. Rep. freq.
10Hz to 100kHz, pulse width 01 to
100u sec., delay —1-5 to -+3000u sec.,
rise time _ 30N sec. SPEC. TM 6600/S.
As for TF1400S except pulse width
05 to 25u sec., delay 0 to -+300u sec.

RACAL UNIVERSAL COUNTER|/TIMER
SA550 (CT488)

8 digit in-
line read-out.
Facilities
inciude: dir-
rectfredquency
measurement
up to 100MHz:
pulse, period,
ratio, time
interval and
totalising
measure-
ments. Input sensitivily variable from 300MV
to 9V, three independent inputs, self-check
etc. Full spec. on request. £145.

PLEASE-NOTE

Unless offered as “asseen”

ALL EQUIPMENT

ordered from us is completely over-
hauled mechanically and electrically
in our own laboratories

FOR EXPORT ONLY
TRANSMITTERS:
BC 610 Hallicratters. '
RCA ET 4336 also modnﬂed version of
increased output to 700
COLLINS TYPE 231D 415kw 10 channel,
autotone and manual lunlng. All above
complete installation and spare parts.
TRANSCEIVERS
19, 19HP, 38, 62.
c-13 TRANSMITTERS
RACAL COMMUNICATIONS
EQUIPMENT
We are able to offer a comprehensive
selection from the range of this modern
high class equipment including,
receivers, L.F. Converters, SSB adap-
tors, panoramic adaptors, diversity
switches, transmitter driver units,
linear ampllfers can be built to
customers' requirements. Please send
us your enduiries.

ARS8 SPARES. We hold the largest stock
in U.K. Write for Jist,

R.F. METER 0-8 amp. 24" (U.S.A)) £1:80
P. &P. 15p.

29/41FT. AERIALS each consisting of ten
3ft., }in. dia. tubujar Screw-in sections.
11ft. (6-section) whlp  aerial with adaptor
to fit the 7in. rod, insulated base, stay plate
and stay assemblies, pegs, reamer, hammer,
etc. Absolutely brand new and complete
ready to erect, In canvas bag. £7-50 new.
Carriage £1-50.

TELEPHONE TYPE “J" (Troplcalised)
10 line MAGNETO TELEPHONE
SWITCHBOARD

50 line AUTOMATIC PRIVATE
TELEPHONE SWITCHBOARD

Price of each of the above on application.

tested £50.

TEST EQUIPMENT
for direct line for all enquiries regard-
ing test equipment only, phone
01-748 5496.

TF 5268 OSCILLATOR AND DETECTOR
UNIT £50-00

TF 12268, TF1225A, TF 57TTA. WHITE
NOISE TEST SET £185-00. Full spec.
on request.

COLOMOR (FETRomcs)
170 Goldhawk Rd., London, W.I12
Tel. 0l - 743 0899
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Flywithusto
electronica74

SHORT STAY VISITS £87

m - -
SpECIaI rate VISIts to You have a choice of three dates giving you

2 nightsin Munich:

MuniCh sponsorEd by (a) Thursday 21st November to Saturday 23rd

(b) Saturday 23rd November to Monday 25th

Elect ronics WBEkIy (c) Monday 25th November to Wednesday 27th

For all 3 trips you have the choice of the

-
following flights :
and WI rEIess World Day1-Depart Heathrow 09.35 arrive Munich 11.15 -

Day 3- Depart Munich 12.00 arrive Heathrow 13.50

In conjunction with o o
Page & Moy Ltd D::,,s:o:z::tMianicr::;Jéar:::‘:eat::;vw:os

Return flight is by scheduled airline of British Airways or
Lufthansa between London and Munich. Accommodation

RETURN FLIGHT BY SCHEDULED in twin bedded rooms on a bed and breakfast basis at the
AIRLINES VIA HEATH ROW Esso Motor Hotel. Return coach transfers between hotel
and airport. Three days coach transfers between hotel and
HOTEL ACCOMMODATI ON exhibition. Exhibition catalogue and entrance tickets.
There will be a reception party to welcome you in Munich.
COACH TRANS FERS BETWEEN A limited number of single rooms are available at a
AIRPO RT/H OTEL AND supplement of £6.00 per person.
EXHIBITION
EXHIBITION CATALOGUE EXTENDED STAY VISIT £1 35.00'
AND ENTRANCE TICKETS If you wish to visit Munich for the duration of the
g Exhibition we have organised a visit from Tuesday 19th
RECEPTION PARTY IN MUNICH November to Thursday 28th November, allowing
10 days/9 nights in Munich. The return flight is via
Heathrow by scheduled airlines. Other facilities similar to
ELECTRONICA 74 the short stay visit. Single room supplement of £27.00
Electronica 74 is held every two years and is one of the top per person. .

three European electronics exhibitions.
Products on show this year range from components,

semi-conductors to production-equipment, instruments Further details may be obtained by using the form
and materials. There will be over 1,700 exhibitors from 28 below or by ringing Louise Griffiths:
countries, including about 70 from the U.K. Tel. No.0533-51211.
i To: EWDS Electronica, Page and Moy Ltd., 136-138 London Road, Leicester LE2 1EB

\ Please send me complete details of the short stay visits O

\ the extended stay visit O
| (please tick which applicable)

i

|

|

: |

|

/ Name (please print) :
|

|

I

1T electronica74  Adwes

6th international Trade Fair for
Components and Production Facilities
21st-27th November Munich 1974. Telephone No.
ATOL No. 133BC
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Z & | AERO SERVICES LTD.

THE MANAGEMENT ANNOUNCES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGES
OUR MAIL ORDER SERVICE WILL HAVE TO BE CURTAILED. NO MAIL ORDERS WILL BE ACCEPTED
BELOW £5.00 PLUS VAT, L.E. £6.50 VAT PAID. OUR EQUIPMENT WILL STILL BE AVAILABLE TO
PERSONAL CALLERS ONLY AT OUR RETAIL BRANCH, 85 TOTTENHAM COURT ROAD AND TRADE
COUNTER, 44A WESTBOURNE GROVE, W2, WHERE THE ABOVE LIMIT WILL NOT APPLY, MINIMUM
ORDER CHARGE FOR ACCOUNT CUSTOMERS IS £10.00.

multimeter.
U435; 30-ranges. AC/DC voltage
ACG/DC  Volts  and and current cov-
Amps.  Sensitivity erage plus transis-
20,000 / 2.000 tor tester giving

U4312; 39-ranges AC/DC Volts
and Amps Sensitivity 867 o.p.v. 0.p.v. Accuracy current gain

measurements
from 10 to 350.
Sensitivity 16,700/
3,300 o.p.v. Accur-
acy 2.5/4% £10.50

Accuracy 1/1.5% £10.25 2.5/4% £8.75
U4313; 31-ranges AC/DC Vohis
and Amps. Sensitivity 20.000
0.p.v./2.000 o.p.v., Accuracy
1.5/2.5% £12.50

OUR CATALOGUE OF VALVES. SEMICONDUCTORS AND TEST EQUIPMENT 1S AVAILABLE: PLEASE SEND 0.15p FOR YOUR COPY.

Head Office:

44a WESTBOURNE GROVE, LONDON, W.2

Tel: 727 5641/2/3

Cables: ZAERO LONDON

Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,
LONDON W.2. Tel: 580 8403

klystrons, etc.

AC/DC TAUT SUSPENSION MULTIMETERS — MADE IN USSR

C.A.A. Approved for inspection and
release of electronic valves. tubes,

A

scale. Transistorized and 465KHz. Accuracy 5%
high-speed trigger pro- £7.70
U4324; 32 ranges, tection. Mirror scale.
AC/DC  Volts and Accuracy 1.5/2.5%. .
Sensitivity £16.50

20.000/4,000 o.p.v.

U4317. 42-ranges AC/ U4323; 22 ranges AC/DC
DC Voits and Amps. Volts, DC Amps only. Sensitivity
Sensitivity 20.000/ 20.000 o.p.v. Built-in AF/IF
4000 o.p.v. Mimor oscillator. giving signal at 1KHz

2.5/4%
£9.25

WE WANT TO BUY:

SPECIAL PURPOSE VALVES. PLEASE OFFER US
YOUR SURPLUS STOCK. MUST BE UNUSED.

TELEX 261306

A REASONABLE INCOME, GOOD
SICKNESS AND PENSION SCHEMES — AND
THE WELFARE STATE, OF COURSE.

But are they enough?

There are sometimes circumstances when
assistance just can’t be provided by any of them—
especially if it's needed in a hurry—and par-
ticularly if it's needed for your wife—or your child,

The EEIBA can give immediate help or
comfort to people (or their dependants) who are,
or have been, in the electrical and electronics
industries and whose circumstances are changed
by illness, accident, or old age. Help in the form of
an automatic invalid chair, a Patient Operated
Selector Mechanism, a sewing machine for a
disabled person, an artificial kidney, a cooker for a
pensioner, a flat for an elderly person.

A donation of as little as £1 a year from you
goes a long way. Can you be sure you won't be
the next to need help from the EEIBA?

If it were your colleague in need wouldn’t
you liketo help ?

The Electrical and Electronics Industries
Benevolent Association

8 Station Parade
IE“ Balham High Road, London SW12 9BH
Telephone: 01-6730131-2

L

@ 305Ps

Principles and Calculations for

Radio Mechanics Part 1
R. A. Bravery and A. P. Gilbert

Part of the Radio, Television and Electronics
Servicing Series, this volume deals with the
subject matter for Part 1 of the City and Guilds
Radio Mechanics Course 222.

1974 152pp., illustrated 0408001194 £1.50

Rapid Servicing of Transistor

Equipment 2nd Edition
Gordon J. King

This completely revised second edition takes
account of recent developments such as
capacitor-diodes, f.e.t.s and integrated circuits.

1973 180pp., illustrated 040800116 X £1.90

John F. Young

The object of this book is to present a
comprehensive and orderly account of the
principles and practice of robotics. It will
provide a valuable source of reference for
research workers and those in related fields.

1973 304 pp., illustrated 0408 705222 £6.00
Obtainable through any bookseller or from
The Butterworth Group

Borough Green, Sevenoaks,
Kent TN15 8PH. Tel. Borough Green 2247.
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VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260 v. A.C.
BRAND NEW. Alf types.

Carriage extra

D

200W (1 Amp) ........... £9-00
0.5 KVA (Max. 2 Amp) ... £10-00
1 KVA (Max.5 ... £1470
2 KVA {Max. 10 AmP) .. £2810
3 KVA (Max. 15 Amp) £31-25

4 KVA (Max. 20 Amp) ...£72.50

{(Max. 37.5 Amp) . £102.50

1 Amp OPEN TYPE
{Panel Mounting) ....... £9.00

TRANSFORMERS

All prlmarles 220- 240 volls

Type No. Sec. Taps Price Post
1 30, 32, 34, 36 v. at 5 amps. 90 45p
2 30,40,50v. at5amps. . - 60p
3 10,17, 18 v. at 10 amps £7.20 50p
4 6,12 v. at20 amps. ... £860 60p
§ 17,18, 20 v. at 20 amps £9.15 60p
6 6,12, 20v. at 20 amps. . £865 60p
7 12.20,24v. 8t 10amps. ... . 675 S0P
8 4,6,24,32v. at12 amps. m.go 60p
9 6and12v.at 10 amps. .. 40p

Large selection of other types in stock, phone for dstmls

VOLTAGE CHANGING
TRANSFORMER

M.f. to highest W.D. spec. Auto wound, and tapped ¢-130,
160-200-250 at least 2KV A. Can also be used as 230-240V. input,
115V, out for U.S. A. equipment, or reverse to obtain 240V. from
115V. The Ideal translormer for making up solid state constant
voitage unit, by use of taps the following voltages may be
obtained: 30-40-50-70-90 Voits at 10 amps. Welght 40 ibs.,
length 260 mm., height 190 mm., width 230 mm. In original
maker's wooden case, £8-00, carr. £1.

300 VA ISOLATING TRANSFORMER

115/230-230/230 vohs. Screened. Primary two separate 0~115

volts for 115 or 230 volts. Secondary two 115 volts at 160 VA

each for 115 or 230 voits output. Can be used i m series or parallel

connactions. Fully tropicalised. Length 13.5 c Width

Helgol 13.5 cm. Weight 15 |b. SPECIAL OFFER PRICE Only
Carr. 80p.

VENNER TIME SWITCH

TYPE MSQP

200/250 Voit 2-ON/2-OFF every 24 hours at any
manually pre-set time. 20 amp contacts, Fitted
die-cast case. Tested and in good condition
£4-75 Post 25p.

A.C. MAINS
TIMER UNIT

Based on an elsctric clock. with 25 amp.
single-pole switch. which can be preset for
any period up to 12 hrs. ahead 10 switch
on for any length of time. from 10 mins. to 6
hrs. then switch off. An additional 60 min. audible timer is also
ncorporated. Ideal for Tape Recorders. Lights. Electric Blankets
etc. Attractive satin copper finish. Size 185 mm X 130 mm X
60 mm. Price £2.00. Post 20p. (Total inc. VAT & Post £2.42).

SERVICE TRADING CO

a63

RHEOSTATS

New ceramic construction, witreous

enamel embedded winding, heavy duty

brush assembly, continuously rated.

25 WATT 10, 25. 100, 150. 500. 1k ohm. £1-15 Post 10p.
o 5. 10. 25, 50. 100. 250. 500. 1.5k ohm

t 10
100 WATT |I5I|0I25I50I100I250I500I1k11 5k/2-5k/3-5k/5k ohm
£2:35. Post 15p.
Biack SilvurSknrted knob calibrated in Nos. 1-9. {1}
in. dia brass bush. Ideal for above Rheostats, 22p ea.

STROBE! STROBE! STROBE!

FOUR EASY TO BUILD KITS USING XENON WHITE x

LIGHT FLASH TUBES, SOLID STATE TiMING + ¥
TRIGGERING  CIRCUITS, PROVISION FOR _Ex- ¥
TERNAL TRIGGERING. 230-250v. A.C. OPERATION. *

EXPERIMENTERS "ECONOMY" KIT

Adjustable 1 to 30 Flash per sec. Ail electronic com-
ponents Including Xenon Tube + Instructions £6-30.
Post 30p.

INDUSTRIAL KIT

Ideally suitablie for schools, laboratorles etc. Roller
tin printed circuit. Adjustable 1-80 f.p.s., approx. %
output of Hy-Lyght. Price £14-00. Post 50p.

HY-LITE STROBE Mk IV

Designed for use in large rooms, halls and utillizes a
silica tube, printed circuit. Speed ad]ustable $-20 f.p.s.
Light output greater than many (so called 4 Joule)
strobes. Price £14-00. Post 50p.

'SUPER' HY-LIGHT KIT

Approx. 4 times the ilght output of our well proven
Hy-Lyght strobe,

Varlable speed from 1-13 flash per sec.

Reactor control circuit producing an Intense white
light. ONLY £22-00. Post 75p.

ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE for the Super Hy-Lyght Kit including
reflector. £8-00. Post 60p.

FOR HY-LYGHT STROBE Inci.
Post 25p.

************************
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Complete with oil filled
colour wheel. 100 watt lamp.
200/240V AC. Features ex-
tremely  efficient  optical
system. £18-50. Post 50p.

i R.P.M. MOTOR and
COLOUR WHEEL

200/240 volt A.C. 1 r.p.m. motor. and wheel £5.60. ¥
Post 40p. {Motor not available separataly.) *
6 INCH COLOUR WHEEL ONLY. Price £4.50. Post :

p.
*******t*****************:
BIG BLACK LIGHT

s o ok ok ok ok ok
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UNISELECTOR SWITCHES — NEW
4 BANK 25 WAY FULL WIPER 25 ohm coil, 24/. C.C
operation £6:90. Post 30p. -
8 BANK 25 WAY FULL WIPER 25 ohm
coil, 24 v. D.C. £7.90. Post 30p.

8 BANK 25 WAY FULL WIPER

24 v. D.C. operation £9:50. Post 40p.

MINIATURE UNISELECTOR SWITCH

2 Bank. 12 position, 24 volt D.C.
operation. full wiper with anciilary
contacts. NEW Price £2-60 Post 20p.
As above but with § Bank. 12 position.
Price £3.50 Post 20p.

PROGRAMME TIMERS

230/240 VoIt A.C. 15 RPM Motors.
Each cam operates a clo micro
switch. Ideal for lighting effects,
animated dlsplays etc. Ex equip-
ment tested.

4 cam model
6 cam modei
12 cam model
6 cam model 3

VERY SPECIAL OFFER P
Miniature Roller Micro Switch. 5 amp. d

c/o contacts. Mfg. BONNELLA. NEW. Price

10 for £1-50. Post 10p. (Min order 10.)

As above without roller. 20 for £2.00. Post 10p. (Min. order 20.)

£2:50 post 30p.
£3:25 post 30p.
. £400 post 35p.

. £3-25 post 30p.

‘HONEYWELL’ PUSH BUTTON,
MOUNTING MICRO SWITCH
ASSEMBLY
Each bank comprises of a change-over
rated at 10 amps 240 volt A.C. Black
knob 1 in. dla. Fixing hole } In. Prices:
i-bank 30p, 2-bank 40p, 3-bank 50p.
(Illustrated) inc., P. & P, Special quotes

for quantities.

24 VOLT DC SOLENOIDS

UNIT containing: 1 heavy duty solenoid approx. 25 |b. pull
at 1in. travel. 2 solenoids ot approx. 1 Ib. pull at §in, travel.
6 solenolds of approx. 4 oz. pull at § in. travel. Plus 1 24¥ D.C.

1 heavy dutv 1 make relay. Prica: £2.50. Post 60p. ABSOLUTE
BARGAIN

PANEL

o~

ALL MAIL ORDERS, ALSO CALLERS AT:

57 BRIDGMAN ROAD, CHISWICK,
LONDON, W4 5BB. Phone: 01-995 1560

Closed Saturdays.

400 Watt. Mercury vapour ultra violet lamp. :
E y and powerful source . of u.v. X
innumerable industrial applications also ideal for

stage. display. discos etc. P.F. ballast is essential
with these bulbs. Price of matched bailast and bulb
£16-00. Post £1. Spare buib £7-00. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES *
4ft. 4y watt, Price £5:50. Post 300. 2ft. 20 watt £4-25, ¥
Post 25p. (For use In stan bi-pin fittings.) MINI 12in.
8 watt £1-60. Post 15p. 9in. 6 watt £1-30. Post 15p. Com- ¥
plete ballast unit and holders for either 9" or 12" tube. 4‘
£4-70. Post 25p. (9In. x 12in. measures approx.
)t*************************i

PR TRV

INSULATED TERMINALS

Available i black. red, white.
yellow. blue and green. New 12p
each incl. P& P. Minimum order 6.

=

SIEMENS PLESSEY, etc
MINIATURE RELAYS
1 2 3

RELAYS

4
5—9 6 clo 80p 700 20-3¢ 6 cfo 80p
150 4-9 2 cfo 70p° 2500 3645 6M 80p*
185 812 6M 8op* 2400 3048 4cfo 60p
%’g 12-12: :»:I;»B z:b: 2500  31-43  2c/oHD 60p*
s P 9000 40-70 2c¢lo 80p*
700 16-24 4cjo 80p* 15k 85110 6M Wp

(1} Coll ohms: (2) Working d.c. volts: (3} Conlacts: (4)
Price HD =Heavy Duty. All Post Paid. (*including Base)
6 VO LT D.C. 1 make con. 35p. Post 5p.

9 VOLT D.C. RELAY

3 ¢/o 5 amp ontacts. 70 ohm coil 75p. Post 5p.

12 VOLT D.C. RELAY

3 c/o 5 amp ontacts 120 ohm coit 75p. Post 5p.

24 VOLT D.C. 3 c/o 600 ohm coil 75p. Post 5p.

2 HD c¢/o 706 ohm coil 75p. Post 5p.

4 ¢/o 300 ohm coil 85p. Post 5p.

100 VOLT A.C.

2 ¢/o sealed type. octal base £1-00. Post 10p.

24 VOLT A.C.
Mfg. by ITT. 2 h.d. ¢/o contacts. 55p. Post 5p.

240 VOLT A. C RELAY ITY
240V. A.C. heavy duty c/o contacts. Octal plug in base.
Price 76p. Pust 5p.

DIA OND H, Heavy Duty R ¥
230/240v A.C. 2 c/o contacts 25 amp RES at 250v A.C.
Price £2-00. Post 10p.

HEAVY DUTY SEALED RELAY

110 Voit 2 c/o 20 amp contacts. £1-25. Post 10p.

220/240 VOLT AC RELAY

3 c/o 5 amp cont. Sealed. incl 11-pin base. £1.25. Post 10p.

CLARE- ELLI6TType RP 7641 G8 200

Miniature rellay. 675 ohm coil. 24 volt D.C. 2 c¢/o.
Post Paid.

DRY REED RELAYS

M.1f.g. by ERG 12 volt D.C. encapsuiated.
Single cfo 65p. Post Paid. Two cfo 85p. Post Paid.

STC 280 obvm coii 6/12 V D.C. 3 make contacls metal shrouded
60p. Post Paid. Large range of other types available.

BLOWER UNIT

200-240 Voit A.C. BLOWER UNIT
Precision German bullt. Dynamically
balanced, quiet, continuousiy rated,
reversible motor. Consumption 60mA,
Size 120mm, cla, x 60mm, deep.

Price £3-00. Post 300.

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd., Heavy Duty.
continuously rated. smooth runmng 230/240v
A.C. motor. Size: 16 X 14 cm. {case only).
OAL 15 crv. Aperture 6 X 6 cm. £6.50.
Post 50p.

230V FAN ASSEMBLY

Continuously rated. special seaied bearing,
removable aluminium blades. Price £1-00.
Post 20p.

240V A.C. SOLENOID OPERATED
FLUID VALVE

Rated 1 p.s.i. will handle up to 7 p.s.i. Forged
brass body, stainless steei core and spring. §{ in.

inlet/eutlet. Precision made. British mtg.
PRICE. £1-15. Post 25p. Speclal gquotation for
quantlty. NEW in orlglnal packing.

FOOT SWITCH

Suitabte for Motors, Drills, etc., efc.
5 amp. 250 YolIt. Price 75p. Post 15p.

A.C. MOTOR M.fg. AE|

Smooth  funning, powerful, con-
finuously rated, reversible motor.
230/250V. A.C., 50 cycle 1/50th H.P.,
0-25 amp. 9D r.p.m. £3-50. Post 30p.

230/240V SYNCHRONOUS GEARED MOTOR
Manufactured by elther Sangamo, LY

Haydon or Emith. Built-in gearbox

2 RPH, 3 RFH, 6 RPH, 12 RPH

Price S0p. Post 10p.

High Visibility 9
Panel Mounting I'ED s

25 inch mounting, -16 inch lens. Typical parameters 2 voit
and data. Red 4 for £1-00, Green 3 for £1:00, Yellow 3 for £1-00
Post 5p. (Min. order £1- oo)

Available in red or green. £1.65, post 10p: 4 for %
£6-00 post paid.

10 amp. Glass passivated plastic Triac. Latest device from
U.S.A. Long term reliability. Type SC 146E 10 amp. 500PIV.
£1-30. Post 5p. (inclusive of data and application sheet} suitabte
INSULATION TESTERS (NEW)

Test to LE.E. Spec. Rugged metal con-

struction, sultable for bench or field

W. 4in., H. 6 in., weight 6 [b.

500 VOLTS, 500 megohms £2800. Post

60p. . 1,000 VOLTS, 1,000 megohms

20 m.a. all types. Supplied complete with snap in moummgs
7 series I/h DP 1" high characters. 14-pin D.C.L.

Diac 18p.

w>rk constant speed clutch, Size L. 8in,,

£34-00. Posl 60p.

All prices
are subject to

8% VAT.
(8p in the £)

To all orders add 8% VAT to total
value. of goods including carriage/
packaging.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

PARVALUX TYPE SD2. 200/250 VOLT
A.C. D.C. HIGH SPEED MOTOR

Speed 9.000 r.p.m. approx. or 3.200 r.p.m. if used
with built-in governor, or variable speed over a
wide range f used in conjunction with our
Dimmer  Switch. illustrated PRICE:
£2.00. Post 35p.

below.

‘] 600 WATT DIMMER SWITCH
-

METERS NEW! 2%in. FLUSH ROUND

available as D.C. Amps 1, 5, 10, 15, 20 or A.C. Amps
. 5, 10, 15, 20, Both types £2'00. Post 15p."
VOLTMETER 0-300V. A.C. £2:00. Post 15p.

Easily fitted. Fully guaranteed by makers. Will
control up to 600 watts of all lighting except fluor-
escent at mains voitage. Complete with simple
instructions. £2.75, Post 25p,

PERSONAL CALLERS'ONLY

9 LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ.
Tel.: 01-437 0576
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If you're looking
for trouble
you needn't look
any further.

It's not only technicians who can see the
finer points of Eagle multi-meters.

Every handyman notices them too.

They're easy to read.
They're tough.

Their construction comes up to labora-
tory standards.

Even our inexpensive pocket sized
models have features you'd usually only find
on professional equipment.

Take a look through our catalogue.

You'll see over twenty models.

Specifications that would impress the
most experienced technician.

And a price range that takes in amateurs
as well as professionals.

We guarantee every one for two years.

With parts to service them in no time.

So you can confidently find fault in

anything. .
Eagle

The name on Britain’s widest range of
electronic equipment.

I_ Please send me the Eagle electronics
catalogue containing the complete range
of test equipment.

Name

I
I
I Address
|
I

WWw1

Eagle International Precision Centre Heather Park Drive
L Wembley HAO 1SU Telephone 01-903 0144
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UK. Kompass lists 33,000 products and
000 of the leading
' ingdom.

A new SOurce of material can solve
your problems.
— £18.75

Price
C.B.\.Members _— £9.75
_ ¢£13.75p€fr edition

3 Year Orders
There isnNO charge for post and packing

Order your copy now

K
OMPASS PUBLISHERS LTD

R.A.C. Ho

.C. House,

o s 226L2:=|nsdowne Road, Croydon CR9
2HE.
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ADVANCE SQUARE
WAVE GENERATOR

' ALPHANUMERIC

Gomputers & Accassories

MEMORY DRUMS—
SAVE OVER 50% ON
ORIGINAL COST

Sperry Floating Head J101 Memory System

* 256 Data Tracks

* 1000 bits/inch

* 8 Megabits

* Speed 3000 rpm

* Access time 10 millisec.

* Data transfer rate 1.65 megabits/sec.

* Recording bit density 1050 bpi

* Complete with electronics for interfacing
to DEC PDP8

Vermont 1004 Memory Drum

* 128 Data Tracks

* 650 bits/inch

* 4.4 Megabits

* Speed 3000 rpm

RING NOW FOR LATEST
ON BRAND NEW DRUMS
OR EX-DEMONSTRATION

MODELS

Frequency Range 9K
Rise time less than
stration. New con
turer's original carton.

SG21

¢/sto 100Mc/s,
1n$S Ex-Demon-
dition in manufac-

TUBES

characters in a single tube

Mc/s continuously variable.

Kc/s 1o 100! From thy g o

QACC‘MW +4%, +1%FS. 50 o extorna e  standpoint of both readability ang
MAIN OUTPUT 20mvV-1Y \m&e ecm:al‘cnayamnsnrs. the Alphanumeric NIXIE
terminations continuously varia tube provides many

* All DC operation
characters of equal height
* Memory with simple

£56%. }
Ahﬁ::::\cuym output on open c|rcu|(5 é\émv.
RISE TIME less than 1nS up 10
TRIGGER OUT;%{/ o
CEOL I num OutpuUt on open cir¢
aliy 1.5nS.

d 2.5n5
Foll time nominally r
Size: 11inW, 53inH. 9inD.

ﬂ's“l‘sbfm PRICE £35
our price £45. p/p £1:50.

Also available SG21A
100Kc/s-30Mc/s.

xternal ter-
50 ohm eXIEn . AV q
igh ambient light . .

% Character height 2ins.

Little used DEC PDP8 systems
available for immediate delivery
at special prices as a result of

Tl'{e_Alphaqumeric NIXIE tube has the
ability ta display all the letters of the
alphabet, numerajs g thru 9 and special

uftque benefirs including
Uniform. continuous hine

solid state drive circuits # Readability in

" 200 footlamberts brgh
* Lang life with no loss of brightness SRR

Price only 99p each plus 16p

JUST ARRIVED NIXIET

UB
NUMERIC onLy. PHONE FDE:
DETAILS LARGE QUANTITIES

B7971

AVD's 7 g N

Fully 0.1 (Simil
Inomhse‘:':::o::d checke, ar tp Nﬂ, 9)

VO mopg,

X, £26.00

8X, £33.00

free calibragion. "te0¢ 12

Test §
et
similar t,(\,lo‘ ; Panclimatic Ay
modei 9. Pecificationg of
L
L::;"B':’: batterigs extra £3 7-00
o b
Everraady B;'o' aboveg £3.50,
used whjj, e e

e enablgg
e in i the
*Pleagg "O"‘".lts case £5. Meter ¢ be

Splash

X stang,
“Proof ang o s for fully ¢,

. Opical;
metayl shield, 2

TELETYPE PUNCH

BRPE High-speed punch. Self-contained. consists of punch
unit. base. motor unil. For use in many data communication

cancelled project

y Operating speeds up to 100
characters per second {1100 words per
minute}. Available for punching 5, 6. 7.
or 8. level codes. into ”. ” tape. Syn-
chronous. parailel-wire input. £145

WELMEC 7 & 8HOLE
ELECTRO-MECH-
ANICAL PUNCHES
& READER

Models S110 and RB2C. 17 char, per sec. Rebuilt, available
from stock. £45.

ICT KEYBOARDS

In original packing—Numerical from £4-50.

PDPBE 12K Processor compiete with
Facit 4001 High Speed Reader {500 cps}
Data Dynamics BRPE 114 Punch (110 cps)

ICT KEYBOARDS

In original packing—Alpha-numeric. Prices from £15-00.

ASR33 Teletype
Sperry J101 8 megabit Memory Drum

Magnetic Tape Transporters AMPEX TM4, TM2. TM7, FR300.
IBM 7330. POTTER, From £89.00.

Line Printer
Rack-mounted in double cabinet

PDPBE 4K Processor complete with

Facit 4001 High Speed Reader {500 cps)
Data Dynamics BRPE 114 Punch {110 cps)
ASR33 Teletype

Complete in cabinet

A PHONE CALL CAN SAVE YOU

TAPE READERS

Photo-electric Readers for all colour paper

tapesup to 1 in Ly
1CL Type 2640 (250 cps). Elliott T2/34 {250
cps). Elliott D4/42 {(500-1.000 cps).

Available with full warranty.

Prices from £220. w

A BOMB!RING NOW FOR PRICE!

, WIDE RANGE OF SPARES FOR THE FOLLOWING
COMPUTERS ICI 1500, ICL 1900, SYSTEM 4, 4100,
803,AMPEX, etc.

COSSOR VISUAL DISPLAY DID400. Con-
sisting of Keyboard & Display 402 stand alone
capability for alphanumeric data entry. Available
from £500. Please phone for details.

SUBSTANTIAL SAVINGS FROM
LIST PRICE OF THIS DEC
MINI COMPUTER

PDP8I 8K Processor
Facit High Speed Reader
ASR33 Teletype

HEWLETT PACKARD DIGITAL
RECORDER MODEL 565A

Data Entry,émarallel to 11 columns. Print speed 5 lines per
second. PRICE £85-

£1,950

OSCILLOSCOPE CT 436

Commercial Designation Solarton CD1014.

General Purpose Dual Beam DC-6MHz flat faced double gun cathode ray tube
apersting at 1.6kV. The time base velocity is continuously variable between
Tcmiusec. and Temisec.

TIME BASE Free runming or triggered from positive or negative pulses. Sweep
speed Tem/usec to Temysec

Synchronisation. positive or negative going intemal fom either channel or
external continuous waves.

Internal 3mm P/P

External 100mVP/P

Sensitivity 100mV/cm. maximum on Y2 amplifier 1mV/em.

Size 93" X 114" X 15" Wt. 25 Ib.

PRICE " £69.50.




Wireless World, August 1974 a67
Il‘i’1““"""1Iii’1l‘;’%i”
SPECIAL OFFER

INCREDIBLE PECIAL OF
S 0 I.ART R 0 N Logs, trig a':m ;':tnhtg:nc

All at the touch of a butten,

OFFERS! i,

calculator which gives you log

and trig functions instantly.
7 Flf" 12-function machine
With  the functions
available on the scien-
tific keyboard, you can
handie directly logyg.
antilog q. sin  and
arcsin, cos and arccos,
tan and arctan, auto-
matic squaring, auto-
matic  doubling, xY
(including  square an:
eLM1420£1 95 other roots),q plus, o‘:

o BowARTADS

. Te?2

2
-y
FAMOU
i Series DC 10
30MHz range-
! Canbe “sg'd o
operate with

Digita Vohltmeters Typ!

Tektronix €235 course. addition, sub- o
\etter senes gggﬁgggcmemote Ranging) £325 ;’_a?fion. multiplication, b
. . . . vIsion d i
plug n vt Toe-420.2BM (DC + WideBandMean | Jusion, and any caicu
for vinwally AC Sensing DVM) £395 7-digit  scientific notat;
plication- - of spares for Solartron Data | decade range. R, on,
any ap Wwide Range P ; and 2 - J1everse Polish logic " ;
act 1 and Series 2. 5-hour battery lifa. » B Cy
Loggars Comp: a6 3
Send for further information. f45 Synch, 03 FPA g%‘;_ UBR’A'drs""e
c S s, ingt [} A
- LAS" Deed\72 any i, :
. O 00
Fantastic £175 pgin Frame o) éOL(’O 24 URATIY: 3600, oen
vele 3t . ower U Ie COM,(:R-' Xen'g'orosec.,ndgbfuxlrnarely'
545 gomplets Wil b Garrieq o T LIGHTw,e ite.  HIGHT |
Tektrorix e Base EAsy {7 tool po 'TWEIGHT. 5000k
EADnuh\EBea‘““mb\ Portable Power Suppl one gry @ USE G, Weighs on 37 be
. e. . . Onﬂff " 0z, I
NSO ava\\ax BABA Wi pp y N Switch anz
TEKTRON\ + 7 Volts — 0-7 Volts at 1.5 Amps. Solid State Stabilised. four outputs. LY £'49 5
plug-in W CA High limit + or — 10 Volt at 1 Amp. Low limit + or — 5.6 Volt at 2 Amp. 0
it Incredible Savings. Cost over £25 to produce.
1% 535 Wi
TR 75 PRICE: £12.50
Y oy | . ’
plug

WANDEL & GOLTERMANN

Distortion Measuring Set VZM-1 for colour t.v. 625 lines PAL. £750.

7-TRACK DIGITAL MAGNETIC
TAPE STORAGE DECK Distortion Measuring Set VZM-2 556K Hz- 12MHz. £250.
Distortion Measuring Set VZM-83 52/304/556KHz comprises. a

The hines. originall N ]
ex_::mmi:e:nes;,e g':\um\-/ TEN TURN 3600° ROTATION generator and_reqewer used mainly to measure transmission distor-
P . Lineanty tion on FM radio link systems. £245.

track  recording  units Res Ohms ~ Percent  Manufacturers Model
100 U AS. ..

Voltage & Level Meter 10KHz-14MHz TFPM 43 measuring range

ideal for data =torage. 05 Beckman .
8v-40uv (+20-86dB). £339.
Recordandicniay(ileadcy 200 o e (¥ oaaonc Selective Level Oscillator 10KHz-14MHz TEPS 42. £349.
encased in one common 5 Ckman LI
it low!  res 500 10 Reicon HEL107-10 A
: sistance | g Relcon HELO710
heads. Frequency | ¢ 05 Beckman SALIOT . £300 .
response approcmately | 2K 025 Beckman . 7218 £3.00 Solanron CT484 Oscllloscope- DC—40 MHz.
0 Ke/s to 50 FKo/s. Bit | 2K Reliancs GPMIS .. £2-00 .
density 557 bp.. 3 in. | XK  General Contrals _ GPATS/A . £2-00 3% accuracy. Dual Trace Displays.
10} in. spoois. 230 V to gi . gi:z:‘" i gZE;gos gﬁ _ e 5
380v. Capstan motor | ok o Beckman % forsc o TIME BASE. 100 nanosecs_/cm— -5 ® @
speed 1.500 r.p.m. 48V 15K o Colvern . CLR2402 secs/cm or continuously van:_:ble up .
DC rewind motors complete with vacuum assembly. Finished in 25K 05 Helipot i3 SAJ337 10 12 secs/cm. Sweep expansion x 5. e .
brush aluminium and matt black. Size 27 in. X 26 in. X 8in. | 2% 005 - Beckman SA1244 Accuracy: + 3%.
3 30K 01 Beckman AB8 X AMPLIFIER. Bandwidth: D.C.— ssss 8 ©:
Weight 90 Ibs. NEW LOW PRICE £55. 30K 05 Bock 81692  EE
o man 150 Kc/s. Sensitivity: 200 mV/em ‘e ®
50K . . Reliance 0710 €. o
50K : ) ) 075 and 1 Vem. Input Impedance: 1 T
50K 05 Beckman A M.ohm 40 pF. T oI
N RCA 301 TAPE DECK e - ey L, ChuSRATOR. Ao (R
Y : MODEL 381 298K 0l Beckman . . ... BA3902 DUAL TRACE Y AMPUFIER
. . . 300K 01 . Beckman A .. £350 . s
{ g | ~ Technical Data. }" wide Magnetic Tape. Bandwidth: D.C.-—24 Mc/s. Rise @ £1 49 50
e _\%‘u Power supplies: Input 208-230v AC 60 ;';HREE TURN !?egﬁ ROTA'TngN 25 Time: 14 nanosecs. Sensitivity: 50 *
= " cfs. Single phase Magnetic recording head. 100/100 . " Beckman o Tz:ec £3-00 mV/cm. Inpus Impedance: 1 M.ohm 26pF. Measuring Accuracy: +
PRlcE £25 read/write and erase. Seven channels each 300 . _ Beckman 9303 £2:25 5% direct. + 3% with calibrator.
head. Speed 30"/sec. forward or reverse. 1K N . Fox 0 .. PX2MH3 £2:25 WIDE BAND Y AMPLIFIER PLUG ALSO AVAILABLE. Band-
90“/sec. during rewind. The recording density of 333 characters per 10K 05 . Beckman . . Css. £2:25 width: D.C.—40 Mc/s. Rise Time: 8 nanosecs. Sensitivity: 50 l
inch is maintained. thus giving the nominal read and write rate of %8;%85 g: zz:w‘:: E'S o g% mV/cm-—50W/cm. Input Impedance: 1 m.ohm 22pF. Measuring
10.000 characters per second. Maximum diameter of 8” tape reel. 50K .. 05 Beckman cs. |

€175 Accuracy: + 5%direct. + 3% with calibrator. P.O.A, I

of 1.150f. available for recording. 650

. . BeckmanB . 10 watts £5-50

AC CLAMP VOLTAMMETER stnn Fruss

Clamp-on Voltammeter is used for measurements of
AC voltages and currents without breaking circuits. VERYLATESTTEKTRONIX 100MHz Dual
Specification T i

ace Oscilloscope 465.
Measurement ranges:—Current 10-25—-100- Lirsted at Olverf 1 800 gur Price£775

250-500 Amps. Voltage 300, 600 V. 3
Accuracy 4%. Scale fength 60mm. Overail TEKTRONIX453A Listed atover £ 1300.

Accommodates 1200ft. of Magnetic Tape. which gives a minimum FIFTEEN TURN 5400° ROTATIdN
25K/25K ... .. BeckmanB 10watts .
K .

MINITRON

K.G.M. Type 3015F 7 Segment display showing
figures 0-9 plus decimal point. Character pf
9mm height. In 16 DIL case.

NEW LOW PRICE £1.25

SN7447N BCD

Decoder Driver £1.00.

£10-50 dimensions 283X 94X 36mm. Weight 1.5 Ibs. Special Offerthis month £795.
Carriage and packing charge extra on Pleasz note: all instruments offered are second-hand and tested and 0,
all tems uniess otherwise stated. guaranteed 12 months unless otherwise stated. AD D 8 /0 VAT To A L L P R I c E s

ELECTRONIC BROKERS LIMITED

M PATCHMAILORDER. CALLERS
49-53Pancras Road, LondonNW1 2QB. Telephone 01-837 7781 CVREI{CUP;[;EH:U N-?RI 9 A.Ibl.tu 5.30P.M.
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ELS1 0-60 | PABC8O PY80 0-38|UL0  1-00|2N404 0-20 - 3 0
BENTLEY ACOUSTIC [ o8| mlrm on| i 18l s8in smo,ses: o8
EL84 0-31 PCB& 060 pygy g.g9|U16  1-00|2N1756 0-55/ariss 061 G5  031l0C25 042
L85 0-44 | PC88  0-60 N U7 0-802N2147 0-94|Arusy 042(GD6  0-310C28 0-88
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SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & CONNECTORS

Csemw ancl éleclronic Cyales ,glol

Post Orders and Technical enquiries to: 24, HIGH ST., LYDD, KENT. TEL: Lydd 20252 (STD 0679)
V.A.T. Reg. No.201-1296-23 TELEX 965265
Also at 452 HIGH ST., ORPINGTON, KENT.

LEMANIA AIRCREW
CHRONOGRAPHS. Stain-
less Steel case wlith screw back;
luminous hands and markings.
One fifth sec. sweep hand
controlled Independently of
main movement by press to
start, stop and return to zero
button. 15 jewel movement.
Many of these watches are as
new butall have been complete-
ly overhauled and checked for
accuracy. Fitted strap. White
face £18'55, Black face £19-50 inc. P.&P.

TEL: ORP 31066

Metal Oxide Resistors
(ELECTROSIL & WELWYN)

Tantalum Capacitors
(KEMET, ITT, PLESSEY, ETC.)

Synchros and Servomotors

ALL AVAILABLE EX STOCK IN
MANUFACTURING QUANTITIES

SPECIAL OFFERS!

GS WATCHES all with brushed stainless steel case with

screw back and black faces. Manufactured by CYMA, VERTEX,

R CORD etc., to a slandurd speclﬂca(lon We will try to meet
for and tity orders

wlll be of one f: "‘ letely over-

hauled. Fitted strap. £8-95 inc. P & P

We also_have limlted quantities of these watches by OMEGA,

LONGINES, BUREN, JAEGER LE COULTRE at £15'50 Inc.
P.&P.

OA 1094 A/S Spectrum Analyser. Covers 3-30 MHz in 9 bands.
Spectrum width 0-30 KHz. With manual. £475 (inc. carr. UK. &
VAT). (New price is now £2,700).

Belting-Lee ‘‘Fiitron' R.F.
N BFSR1205. 250v. A.C.—600v
£42.50 (inc. carr. U.K. & VAT).
Plannair Axial Flow Twin Rotor Fans. 60 c.f.m. at 0-44 L W.G.
115 or 230v. 50H4z. 8" long X 5" dia. (6" flange each end, 4 hole
fixing). Excellent condition. £8-25 (inc. P. & P. & VAT)
Berco Panel mtg Rheostats RTT. 300 ohms, 1A, Rotary
action through 115": i" shit. 13" long. Size 43" X 43" x 4}°.
£1'75 (inc. P. & P. & VAT).

Wego Capacitors HV 15/BB. 0-5 uF. 1-5 Kv D.C, 12" X 61" dia
£6:00 (inc. P. & P. & VAT).

Dublilier A.C. Capacitors. 11-5uF + 10%-5%. 400v. S0Hz.
£3-85 per 10 (In¢. P. & P, & VAT).

OVER 300,000 IN STOCK!
Multiway and R.F. Connectors
by twenty different companies!

Interference Fllten Type
. D.C. 200A. 40" X x 63",

Send us your detailed req uire- | (p.&p. & VAT inc.). switch up to S00mA at uo 19 2%v. 0.C. Gold clad contacts
a N b .f A.M. Signat Gcnentor Kit. §G55 400-850 KHz and All carriage paid U.K.
ments q uoti ng ato numbers i ?osg;:\%wA'; i P/g‘ ‘F’l’hed nhenu-a‘(::s.onzr%‘alsz.&%gt Heavy duty type (body length 2in.) diameter 0-22In. to switch up

known. TELEX 965265.

WE ARE ANXIOUS TO BUY Synchro Test Equlpment
manufactured by Muirhead, Singer-Gertsch etc. Test Dials,

PSU35. A stabilised 0-20v. D.C. 1A P.S.U. In kit form. Devia-
tion < 1% for mains variation of + 10%; <2-5% for over 0-100%
load. Voltage range 0-20v. current 0-100mA and 0-1A. Input
110 or 220v. A.C. 50Hz. Normally £35-50. Qur Price £28-99
(P. & P. & VAT inc.).

PSUB2. A stabilised 4-35v. D.C. 2.5A P.S.U. in kit form.
Stability as above. Ripple < 3mV. Overload-short cct. pro-
tected. 110 or 240v. A.C. S0Hz. Normally £58-00. Qur Price
£43:50 (P. & P. & VAT Inc.).

R & C kit-form Substitution Boxes. RSB15. Enables switched
selection of 1-5W. 5% resistors from 10W. to 10 Mw in
approx. stepped ratios of 1-5:1. Normally £10-15. QOur Price
£7-80 (P. & P. & VAT Inc.).

CSB25. Selects 24 x 500v. wkg. (630v. for higher values) capaci-
tors from 100 pF to 0-22 uF. Normally £9-45. Qur Price £7-35

Our Price £10-45 (P. & P, & VAT IncJ).

MF Wattmeter Kit. WM45. Switched N.I. loads 4, 8 and 16 Q.
For use up to 250KHz. Ranges 1-5 and 15W, F.S.D. Meas. Limit
SmW. Normaily £1500 Our Price £11:50 (P. & P. & VAT Inc.).

Special di t I Your

PRI

Dividing Heads, Bridges, Standards etc. to expand our testing
facilities.

choice of any 20 klls. Sub]ecl to further 10%; discount.

Variac-Duratrak V8H. 240v. to 0-270v. 50Hz. 3A. With knob &
dial. Shrouded tnnes. £10:25 (inc. P, & P. & VAT).

Polarad Spectrum Analyser. SA84W. 10MHz to 40-88GHz.
With handbook. P.O.A.

Ether Transistorised A.C. Mains Stabiliser. 190-260v.
S0Hz in. Qutput 220-240v, (adjustable). 1000 VA, 17" x 7° ¥ 11°,
£42-50 (inc. carr, U.K. Mainland & VAT).

Schomand! Frequency Meter. FDI 30-800MHz + L.F. adaptor.
£85:00 (inc. carr. & VAT).

Brush-Clevite 2 Ch chart.
Push-button gearbox 1, 5, 25, 125 mmlmln Twln Intnl amps.
Giving 10mV-10V range, variable sens. elect. zeroing, twin
event markers. 13" X 13" X 12%, 115v. 60Hz input. £82-50 (inc.
carr. & VAT),

N.E.P. Mod. 1050 ¢ Chnnnel U/V Recorder. Fitted 5 galvos.
With P.S.U. for 230v. A.C. 14" x 10" X 12" (recorder} and
147 x 10" x 87 (P.S.U.J. :usoo (inc. carr. & VAT).

ALL PRICES INCLUDE 109, V.A.T.
DRY REED INSERTS

Overall length 1-85in. (Body length 1-1in.) Diameter 0-14in. to
250v. Gol

1R PL

to 1A, at up to 250V. A.C. Gold clad contacts, £1-48 per doz.;
£6-38 per 100; £52:25 per 1,000; Changeover type £2-75 per doz.
All carrlage paid U.K.
Operating Magnets 65p per doz.; £4-50 per 100; £38-58 per 1000.
All carrlage paid U.K.
Operating Coils for 12v supply to accept up to four standard

reeds £2-20 per doz.; £12.30 per 100. All carrlage paid U.K.
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Cambridge Audio
need more of the best people
to build more of the best
audio products

In the past eighteen months we've
introduced many new products. Firstly,
an advanced stereo tuner employing
new techniques and the latest integrated
circuits. Next was a mark two version of
the well reviewed and widely acclaimed
P50 amplifier. For higher power
requirements we builtthe P110 amplifier
currently regarded by many as the finest
British amplifier available at any price. On
the export side the T75x, P70x and P140x
have proved remarkably successful and
have already established the Cambridge.
name for outstanding performance,

Cambridge Audio Limited
The River Mill

St. Ives

Huntingdon PE17 4EP
Telephone St. lves 62901

quality and good looks in many new
overseas markets. This April we showed
the all-new Cambridge Audio P60 Stereo
Amplifier. This unitincorporates many
features not found on any amplifier built
anywhere in the worid. Audio
enthusiasts and music lovers alike
appreciated ali the new features that we
had engineered and we are certain this
amplifier will soon become our most
popular product, possibly even a world
classic. And there’s a lot more to come
from Cambridge Audio — new products,
new ideas. But to speed our programme
we need more really good people — you
perhaps.

Cambridge

for people who listen to music

...‘...\60“
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Vacancies exist for technically
capable personnel in many areas of
the company. Applicants should be
audio enthusiasts above all else and
as highly qualified as possible. Work
may be based in London or St. lves.
Apply to the Chief Engineer,
Cambridge Audio at the address
below giving full personal
particuiars.
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APPOINTMENTS VACANT

DISPLAYED APPOINTMENTS VACANT: £4.68 per single col. centimetre (min. 3cm).
LINE advertisements (run-on): 66p per line (approx. 7 words), minimum two lines.

BOX NUMBERS: 30p extra. (Replies should be addressed to the Box number in the
advertisement, c/o Wireless World, Dorset House, Stamford Street, London, S.E.1.)
PHONE: Allan Petters on 01-261 8508 or 01-261 8423.

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Advertisements accepted up to 12
noon Tuesday, August 20th for
the  September issue subject to
space being available.

Opportunities

1n

Electronics

If youare 16-20 years old understand the practical
and would like a careerin workings of complex
Electronics, our special electronic equipment

3 year training scheme Our scheme includes well
provides the opportunity paid employment whilst
you are looking for. training and day release to
We are offering you the attend college to study for

opportunity to become an the City and Guilds Electronics
Electronics Technicianina Technician Certificate
fastexpanding industry with  Inaddition to a practical interest
anever increasingdemand  inelectronics you will require
\for those with the ability to ‘O’ levels or CSE Gradesin

Train to be an Electronics Technician

Maths, Physics and English
Telephone, or write to the
Training Officer,

G & EBradleyLtd.,
Electral House,

Neasden Lane, N.W.10.
01-450 7811

' BRADLEY

electronics
A LUCAS COMPANY 3970

Senior
audio visual technician

Kodak Limited has a vacancy for a Senior Audio Visual Technician in the
presentation section of the A/V Production Unit which is based at Ruislip.

He will be primarily responsible for the assessment and organisation of
equipment servicing. and participate in testing, servicing and developing
special items. He will be involved in the design of A/V presentation areas
and the judgment of presentation standards both technically and aesthetically.

Aged between 25 and 40, he must have a sound practical knowledge of
relevant electronics and mechanics and have experience of workshop practice
and organisation. He must have the ability to work on his own initiative with
imagination. A background knowledge of photography and sound repro-
duction would be an advantage. A current driving licence is essential as the
job entails occasional travel within the U.K., sometimes at short notice. In
return we offer a good starting salary and excellent employee benefits.

Please write giving details of experience and salary to:

Personnel Manager, Kodak Limited, Victoria Road, Ruislip,
Middlesex, HA4 0QJ.

(3941

ELECTRONIC

VACANCIES

| Engineers

Draughtsmen @ Designers
Service and Test Engineers
Technicians @ Technical Authors
Sales Engineers

£1,600-£5,000 pa

Permanent or Contract

Phone MICHAEL NORTH
01-388 0918
MALLA TECHNICAL
STAFF LIMITED

334 Euston Rd., London NW1 3BG
{95
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RADIO

OPERATORS

JOIN THE

POST OFFICE
FROM AGE 19

A job in the Post Office
Maritime Service is the key to an
interesting career, whether you
have recently qualified and are
looking for a shore-based job, or are
seagoing and wish to swallow the
anchor. A progressive future in the
Post Office could be yours if you
hold a General Certificate in
Radiocommunications, issued by
the Ministry of Posts and
Telecommunications, or an
equivalent certificate issued by a
Commonwealth Administration or
the Irish Republic.

Starting pay at age 19 is
£1,567 ayear, including contributions
to a compulsory pension scheme,
with an additional allowance
averaging £300 for shift duties. After
two years' satisfactory service your
pay becomes £2,054, rising toa
maximum of £2,622 at age 25 years.
If you are over |9 years of age your
salary is dependent upon age
atentry.

There are opportunities for
further promotion to positions with
a basic salary of £3,475 and prospects
for advancement into Seniar
Management,

Forfurther information, write
to the Inspector of Wireless
Telegraphy (L526), MRSD/ET17,
Room 643, Armour'House,

St. Martin's-le-Grand, London
ECIATAR.

Offfice

Telecommunications

APPOINTMENTS

Communications
Instructors and Supervisors

Saudi Arabia (Jeddah)

Saudi Arabian Airlines, a member of IATA, is a fast expanding
corporation and now requires the following men:

INSTRUCTORS
Telephone

to train Saudi students in theoretical and practical maintenance
of telephone exchanges, equipment and circuitry. Other duties
will include on-the-job training, planning courses, instructing
pupils from initial to final stages, assisting the Communications
Maintenance Department in their overall activities, particularly
in the area of circuit and system planning and budgeting for
future training needs in conjunction with other Course
Instructors.

Applicants should have at least 5 years’ experience in the
practice and instruction of telephone technical communications.

Teleprinter

to train Saudi students in theoretical and practical maintenance
of teleprinter equipment and circuitry. Other duties,
qualifications and experience will be as above, but in the field
of teleprinters. In addition, applicants will be required to set up
procedures for routine maintenance, also major check
procedures and to set acceptable standards of criteria for
equipment used.

Radio

To train local students in the practical and theoretical
maintenance of radio equipment. He will teach basic electronics.
physics, chemistry and the repair of KHV, VHF, single side band,
public address systems, etc.

Applicants should have a good standard of education at least

5 years' experience in the practice and instruction of radio
technical telecommunications.

SUPERVISORS
Technical Services

To supervise the installation, maintenance and repair of Saudia
radio trans-ceiving, video and public address systems and
associated equipment and circuitry. He will also assist the Staff
Manager in the planning, engineering and cost estimating of
new equipment and prepare provisioning recommendations for
spares, etc.

Applicants should have certified training and 4-6 years’ shop
experience in the maintenance and overhaul of a wide variety
of electronic communications equipment {i.e: HF, VHF, UHF}.

Teleprinter

To supervise the installation, maintenance and repair of Saudia
teleprinter equipment and associated circuitry. He will also assist
the Staff Manager in the planning, engineering and cost
estimating of new facilities and prepare provisioning
recommendations for spares. etc. He will conduct on-the-job
training of Saudi nationals. .

Applicants should have certified training and 4—6 years’
experience in the shop repair and overhaul of a wide variety of
teleprinter equipment.

Commencing Salaries will be £5,622 per annum and benefits
include free and reduced rate air travel, and relocation expenses.

Please apply with full personal and career details to Mr. A
Dannenberg, Manager of Employment, Saudi Arabian Airlines,
c/o TWA Inc., 101 Champs-Elysées, 75008, Paris, France.

saudiasy

SAUDI ARABIAN AIRLINES
3930
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NEW HEBRIDES

SENIOR RADIO
TECHNICIAN

Required by the Condominium Radio Department to main-
tain transmitting and receiving equipment for postal, inter-
island and domestic services, local and overseas shipping,
aircraft, and broadcasting studios—housed in the Radio
Station and at our stations.

Candidates must have HNC plus at least five years
experience of maintaining telecommunications equipment

including side band telephone/teleprinter circuits and
telex equipment. Candidates with ONC or City and Guilds

with appropriate experience may also be considered. The
ability to speak and read French is desirable but not
essential. [nitial tour 3 yrs. Some touring involved. Salary
in the Scale £3,269 to £4,024 p.a. Gratuity 20%, total
salary drawn. There is no local income tax in New Hebrides
at present.

Other Benefits include: Free return air passages, subsidised
housing, generous leave on full pay, free medical attention,
education allowances and holiday visit passages.

For further particulars you should apply, giving brief
details of experience to:

M Division, 4 Millbank, London SWI1P 3)D, quoting

reference number M2K/730852/WF. (3932
9

RADIO AND TELEVISION

SOUTH AFRICA

A major television manufacturer is extending its activity in
South Africa to take advantage of the introduction of colour
television due to occur next year, and wishes to strengthen its
team by the addition of:—

CHIEF TEST EQUIPMENT
ENGINEER (TELEVISION)

who will head up a small department developing and maintain-
ing test equipment for colour TV production. Salary ¢. £5,000.

DEVELOPMENT ENGINEER
(RADIO)

responsible to the Chief Engineer, but able to work on his own
initiative, on radio development work. Salary ¢. £4,000.

Qualifications, although desirable, are not essential, the require-
ment being for practical engineers with both the ability and
experience to make a genuine contribution to the engineering
team.

Write in the first instance, giving full details of experience and’
background to:

Box number: WW 3937

Field service
Engineers

Ansamatic Ltd require men with an electronics
background and experience of bench or field
service.

Vacancies exist in Leeds and several S.E.
England territories.

We offer a satisfying career with your own
personal company vehicle and responsibility for
your area.

Commencing salaries are up to £2,250 depend-
ing upon qualifications and experience and for
ambitious men, there are prospects of fast
promotion to supervisory grades.

To find out more contact:
J. N. Ground

Ansamatic Ltd

Viatron House

928 High Road

London N12 9SL

Tel: 01-446 2451

BNGAMATIE

telephone answering systems o7

IRELAND

TECHNICAL OFFICERS
(VHF Radio/Radar)

required in the Radio Service of the Department of Transport
and Power.

Salary: £1,945-£3,035. Entry up to £2,484 possible. Non-con-
tributory pension. Widows and Orphans pension scheme.

Maximum age-limit: 50 years

Essential:
(a) Technician Engineering Diploma Course in Telecom-
munications and Electronics of Kevin Street College
of Technology, or equivalent,

or

(b) City and Guilds Course 271 (formerly 300). Advanced
Studies in Telecommunications and Electronics, or
equivalent,

or

(c) Maintenance experience in one or more of: Radio
Communications, Radio Navigational Aids, Radar Digi-
tal Equipment.

All candidates will be expected to display a sound theoretical
and practical knowledge of electronics.

Candidates other than those eligible under (c) above, must
have adequate practical experience in the maintenance of
electronic equipment.

It is intended to make at least 10 appointments from this

> competition.

CLOSING DATE: 5th SEPTEMBER 1974

For application forms and more details write to the Secretary
(1/B), Civil Service Commission, 45 Upper O'Connell Street,
Dublin 1, Irefand. 13939
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QUALITY
ASSURANCE

Duc 1o expansion ol our Quality Assurance
Department we now have vacancies for
experienced inspectors and testers.

We are also secking two experienced and
ambitious Engineers 1o join our ~est Methods
Department to organisc cost effective production
ol'a wide range of advanced state-of-the-art
products. Salary negotiable dependant on
experience and qualitications and subject to
regular review.

Working conditions are exzellent including
a subsidised canteen and stafi social club.

Telephone or write to:

David Stiles

Redifon Telecommunications Limited

Broomhill Road

Wandsworth

London SWI184JQ

Telephone: 01-874 7281

TELECOMMUNICATIDNS LIMITED

If you want a better job,
apply yourself.

Even if you scour the Sits Vac columns you
won't find all the good jobs to fit your qualifications.
Because the best jobs aren’t always advertised.

More and more companies are using the
Electronics Appointments Register to find qualified
men and women,

Join one of our Registers and soon you could
be on a short list for a better job. Our confidential
service costs you nothing.

Send in the coupon—we’ll mail you by return.

G A R Graduate Appointments Register

Please send me details of how to enrolon one of your
Appointment Registers:

Name —
Address

. WWi11
Age limits 20-45.
Post to G.A.R. 76 Dean Street London W.1. 01-734 6536 (3940}

Medical
Elecironics Technician

for
Brompton Hospital

to undertake the design, construction and main-
tenance of electronic equipment used in the hospital
e.g. instrumentation, amplifiers, transducers, oscillo-
scopes, optical recorders, mass spectrometer,
analogue computers and T.V. systems.

Applicants should have a good working knowledge
of electronics and be qualified to O.N.C. standard
or equivalent.

Day release will be provided for further approved
education.

Salary will be on the scale of £1,656-£2,337 per
annum according to experience (plus cost of living
allowance).

Applications to Personnel Manager, Brompton Hos-
pital, Fulham Road, London SW3 6HP.

[3975

UNIVERSITY OF LONDON
TELEVISION SERVICE

requires

TELEVISION
ENGINEERS

1. A Senior Engineer is required to supervise the installation
of a new studio for the Institute of Education, and subse-
quently to be responsible for day-to-day operation and
maintenance of the unit in association with the University’s
Audio-Visual Centre.

Experience in broadcast or educational studio operations is
required, together with a sound knowledge of helical-scan
recording techniques.

Starting salary (after authorised increase in October 1974)
in the range £3,636-£3,990, rising by annual increments aver-
aging £180 to £4,896

2. A Television Engineer is required primarily to maintain
and operate a growing videotape copying service, and also
to work with studio staff on television production when re-
quired.

Detailed knowledge of a wide range of helical-scan video-
recorders is required, and preferably some knowledge of
videotape transfer problems,

Salary either as Post | above or in the scale £2,5680 rising
by 8 annual increments to £3,990, according to qualifications
and experience.

Interviews for these posts will be held in early October.

Applications, with a statement of educational and technical
qualifications and relevant experience, and the names of
two referees, should be sent by 3lst August to:

The Director
University of London Audio-Visual Centre

11 Bedford Square, London, WCI1B 3RA
13944
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Electronic Development Engineers

E.London £2,000-£3,000

The Submarine Systems Division of STC is the
world's largest supplier of submarine cable systems.
We are also the technological leaders of this field and
our business is growing rapidly.

Repeaters are placed every few miles in a submarine
cable system to boost the signals. Once laid they
must work continuously for at least 25 years without
maintenance. To achieve this reliability they must be
designed and manufactured to the highest standards.

We are now developing a new generation of cable
systems capable of handling television signals and
telecommunications traffic. For this we require
experienced engineers to develop wideband
(analogue) amplifiers, filter networks and supervisory
circuits, to specify and design special testing methods
and apparatus, and for performance planning.

Opportunities exist for them to assist in the overseas
commissioning and laying of new systems.

We are looking for graduate or similarly qualified
electronic engineers with at least two years
experience in the design and development of
advanced analogue circuits or similar equipment.

Starting salaries will be between £2,000 and £3,000,
depending on qualifications and experience, and
the Company offers good fringe benefits.

For an information pack on the work of our

Submarine Systems Division, conditions of service,
and an application form, please phone David
Stenhouse on 01-476 1401, or write to him at:
Standard Telephones and Cables Limited, (WW 15/8)
Henley Rd., N. Woolwich, London E16.

Standard Telephones and Cables Limited

A British Company of ITT

3968

BBC

Equipment
Department

have vacancies for Senior Laboratory Tech-
nicians to work on the test and commissioning
of newly manufactured equipment and systems
to BBC design. The equipment employs both
digital and analogue techniques over the fre-
quency range d.c. to 1000 MHz. Applicants
should preferably be qualified to HNC or
C & G. Full Technological Certificate level in
appropriate subjects.

Starting salary will be in the range £2,040 to
£2,250 and rise by annual increments of £105
to £2565, plus cost of living Threshold Pay-
ments currently £104 p.a.

Suitably qualified Senior Technicians progress
to Engineering Technician whose salary maxi-
mum is £2,940. The posts are pensionable,
based at Chiswick, within easy reach by tube
(Gunnersbury or Acton Town Station) and
road (M4, North and South Circular).

For Application Forms please write to the
Engineering  Recruitment  Officer,  British
Broadcasting Corporation, Broadcasting House,
London WIA 1AA  quoting  reference
74.E.4056 /WW. Closing date for completed
application forms 14 days after publication.

{3976

UNIVERSITY OF SOUTHAMPTON

Electronics
Technician

required by Physics Department to assist in
a programme of balloon borne X and gamma
ray astronomy. The work involves development
of electronic systems for long duration flights
at very high altitudes.

The appointment requires a versatile man able
to take responsibility for the operation of
equipment on field trials and prepared to
undertake a limited amount of foreign travel.
Candidates should have broad experience with
the construction or maintenance of radio
communication systems or be able to show a
high standard of up-to-date constructional
ability. HNC or equivalent qualification desir-
able, but considerable relevant experience
with a2 minimum qualification at ONC would
be considered.

The appointment, which is initially for two
years, will be made at Grade 5 (non:estab-
lished) on the salary scale £2,007—£2,382
per annum.

Applications, giving details of age, qualifica-
tions and experience and the names of two
referees should be sent by 30 August 1974
to the Deputy Secretary’'s Section, The Uni-
versity, Southampton SO9 5NH, quoting refer-
ence WW 264/T, [3964

DATEK SYSTEMS
LIMITED

The company has vacancies at
Senior, Junior and Trainee levels
in its Test Department to work
on small digital systems used in
phototypesetting. The man for
the senior position will probably
be HNC or degree level, but
more importantly will have at
least 5 years experience in elec-
tronics with emphasis on digital
systems.  Potential  leadership
ability in the test environment
would be valuable. The Junior and
Trainee will ideally be capable of
achieving O.N.C. level but above
all must have an active interest in
electronics.

Telephone:
Mr. PIYASENA
01-904 0061

[3961
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Mention Crosfield Electronics to anyone in the graphic arts
or printing industry and you're liable to hear some pretty
interesting stories. Like the one about our electronic
scanners in colour reproduction, our industrial cameras/
enlargers, our computers, electro mechanical systems,
and the fact that our Magnascan was the first digital
enlarging colour scanner to be marketed in the world.

And that's just a beginning.

If you'd like to join the electronic leaders in the graphic arts
and printing field, are interested in the potential of perhaps
living and working abroad, see if one of these positions fits
your ambitions.

Installation
Service Engineers

For experienced electronic engineers capable of applying
their experience to a wide range of industrial applications,
there are quite a few interesting positions open.

There's the chance to travel abroad extensively providing
a complete installation and back-up service for complex
colour scanner/separators in trade houses. Young men at

Making a career in Electronics
is a fine time to think about Graphic Art

 APPOINTMENTS

Test Engineers

Practical electronic engineers with experience on systems
testing and finite equipment will be interested in these
positions. A minimum of HNC electrical engineering and
practical interest in constantly changing technology is
essential. A knowledge of analogue and digital
techniques is desirable.

These positions would suit engineers between 22 and 35
years old with at least 3—5 years industrial experience.

Technicians

Successful technicians with ONC or equivalent
qualifications will get a tremendous amount of experience
at the bench testing electronic sub assemblies, and
repairing, modifying and testing relevant design
specifications. Excellent opportunities for College or
University graduates, or young technicians with

some industrial experience behind them.

Salaries will be according to qualifications and experience.
and we offer excellent company benefits.

If you're interested in any of these positions phone or

least 22 years old with experience in computers, radar/
fixed/variable pulse techniques will also be considered.

write to: J. Phillips, Crosfield Electronics Ltd., 766
Holloway Road, London N.19. Tel: 01-272 7766.

CROSFIELD s @ 8
ELECTRONICS & &
LIMITED 1967 1972 1973

3963

%ﬁ
et

ANTARCTIC
EXPEDITION

Wireless Operator
Mechanics

required immediately for British sta-
tiors in Antarctica.

)

(«

CgEw) (| o
\\\\\ \\\<K\‘ //// (University College, G.a|way)
LBC NEWS || o

Applicants, preferably single and aged

—| || PHYSIOLOGY

Maintenance Engineers. Applicants
should have experience in the main-
tenance and testing of broadcast
eqguipment.

The positions will involve shift work.
Salaries in accordance with ACTT/
ABS agreement.

LBC,
Communications House,
Gough Square,
London, EC4

3958

TECHNICIAN

to maintain physiological apparatus.
The post requires some Electronics,
Metalwork &  Telecommunications.
City & Guilds qualification in Physics,
Electronics or Telecommunications re-
quired or equivalent.

Salary Scale—£1,851—£2,163 (4 x £78)

Applications to Professor of Physiology
from whom further particulars may
be obtained.

[3951

22:-30, should have experience of main-
taining and operating SSB transmitters,
and receivers. Teleprinter experience
desirable.

Salary from £1,688 per annum, all found
overseas. Low income tax. Bonus for
satisfactory service.

Applications to:

BRITISH
ANTARCTIC SURVEY,
30 Gillingham Street,
London, SW1V 1HY.

Tel: (01) 834 3687.
13947
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NORTHAMPTON COLLEGE
OF TECHNOLOGY

Department of Engineering

LECTURER |

TELECOMMUNICATIONS

To teach Telecommunication Technician
course students, with specialist knowledge
in Telephony. Applicants should possess ap-
propriate qualifications and have suitable
industrial experience. Applicants will be
expected to commence duties on 1st Sep-
tember, 1974, or as soon as possible
thereafter.

Salary Scale £1.800—£2.874, according
to experience and qualifications.

Forms of application and further particu-
lars may be obtained from the Chief Ad-
ministrative Officer, Northampton College
of Technology, St. George's Avenue,
Northampton, NN2 é)B, telephone 34286,
to whom completed applications should
be returned by the 26 August.

[3971

THE LONDON HOSPITAL
(WHITECHAPEL)
LONDON, E1 1BB

Elecironics
Technician

required for the Department, of Medical
Physics. Duties will include routine mainte-
nance of electronic equipment, including the
SL-75 10 Mev Linear Accelerator, and partici-
pation in research and development. Minimum
qualification ONC or equivalent. Some experi-
ence in electronics essential. Day release for
further study will be allowed.
Further information may be obtained from
Mr. P. Bennett, Chief Physics Technician, at
the above address. tlephone 01-247 5454 ext.
158. Please write or telephone David High, at
the above address, telephone 01-247 5454 ext.
388 for application form.

[3973
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TECHNICIANS AND ENGINEERS
FOR ST. ALBANS AND LUTON

QUALIFIED OR NOT!

OPPORTUNITIES for challenging work on testing and
calibrating valve and solid-state electronic measuring equip-
ments embracing all frequencies up to u.h.f. in Production,
Service and Calibration departments.

APPLICATIONS are invited from people of all ages with

experience or formal training in electronics and from Ex-
Services technicians.

HIGHLY COMPETITIVE SALARIES, negotiable and

backed by valuable fringe benefits. Overtime normally

available.

GENEROUS RE-LOCATION EXPENSES available in
most instances.

CONDITIONS excellent; free life assurance, pension
schemes, canteen, social club.
374 hour, 5-day, working week.

WRITE or phone for application forms quoting reference
Ww

MARCONI INSTRUMENTS LTD,
Longacres, St. Albans, Herts

Tel: St. Albans 59292

Luton Airport, Luton, Beds

Tel: Luton 33866

A GEC-Marconi Electronics Company 94

THEUULEN 'S awaRD

LONDON BOROUGH OF HARROW

TECHNICIAN

Up to £2,103*

A Technician/Engineer in Television and
Sound is required for a post in the Film and
Television Department. Duties will include
the technical operation and routine: mainte-
nance of a C.C.T.V. Studio requiring electronic
and mechanical skills and knowledge in the
television field. Relevant City and Guilds or
H.N.C. Qualifications are desirable and fur-
ther in service training will be considered.

*Plus threshold payment

Application forms from the Harrow College
of Technology and Art, Northwick Park, Wat-
ford Road, Harrow, Middlesex, HA2 3TT.
Telephone 01-864 4411 Ext. 31.

[3977

easter
electncny

CHILTERNS GROUP

Second Engineer
(Telecommunications)

Applications are invited for the position of Second Engineer in the
Telecommunications Section of the Group Engineer’s Department,
based at Bedford, to lead a team of engineers engaged on instal-
lation, preventive maintenance and fault location on a wide range
of telecommunications apparatus.

Applicants should preferably be qualified to at least HNC standard
and must have had experience with VHF, fixed and mobile radio
equipment and automatic telephone exchanges. Experience with
digital alarm and telemetry systems would be an added advantage.

Salary: £2,775 to £4,000 per annum plus £90 per annum allow-
ance. In accordance with the NJB Threshold Agreement
a further £104-£125 is also payable as a supplement to
salary.

Applications in writing should be sent to The Manager,
Chilterns Group, Eastern Electricity, Prebend Street, Bedford,
so as to be received by 22nd August, 1974. 13946
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SERVICE MARCON!I INSTRUMENTS LIMITED

e RO IRARY ELECTRONIC
NEEDED TECHNICIANS

E.xperlence of digital pulse tech- are required to work on calibration, fault-finding and testing of
niques very valuable. Post relates telecommunications measuring instruments. The work is varied
to field service of advanced pu'lse and will enable technicians with experience of r.f. circuits to
height analysis systems. Exciting broaden their knowledge of the latest techniques employed in
challenge, good prospects and pay. the electronics and telecommunications industries by bringing
them into contact with a wide range of the most advanced
Please reply in confidence to:— measuring instruments embracing all frequencies up to u.h.f.
n“:?gi‘;%gg;?&h LIMITED Entrants may be graded as Test Technicians, Senior Test
Cottrell House.
53.56 Wembley Hill Road
Wembley, HA9 S8BE.

Technicians or Technician Engineers according to experience
and qualifications. Our production and servicing programme,
geared to our recognised export achievement, providesemploy-
[3948 ment combined with prospects of advancement, not only

within these grades, but into other technical and supervisory
posts within the Company at St. Albans and Luton.

Salaries are attractive and conditions excellent. A Pension
Scheme includes substantial life assurance cover provided by

the Company. Assistance with removal may also be given in

SOUND TECHNIQUES appropriate cases. Please write or telephone, quoting reference

T WW?748, for application form to

T E C H N I C A L Personner Officer,

Marconi Instruments Ltd,

E N G I N E E R Longacres, St. Albans, Herts.
Tel: St. Alban= 59292 rre—

to look after the day to di{ running of the ; Member of GEC-Marconi Electronics
equipment at their Chelsea Recording Studio.

The successful applicant will be part of a
closely knit professional team and be expected
to work witgout supervision and use his own
initiative.

Salary is by negotiation and after a proba-
tionary period will include a profit sharing
bonus and non.contributory pension scheme.
Applicants, who should preferably be working
in a multi-track recording studio environmenst
at present, should send a full resume of their
career to date to

JOHN WOOD

Avery-Hardoll

Eg&:.gzﬂc%%gugnggﬂm Manufacturers of Meter Pumps for Petrol and Fuelling
S.W.a3. o ; o

All'_a;plications will be treated in the strictes: EqUIpment forAIrcraft’ reqUIre two

connhdence.

—| | TECHNICAL SERVICE ENGINEERS

One to be resident in Wiltshire and the other in West Yorkshire. The
successful candidates will have reached ONC in electrics or electronics

T E C H N I C IAN and preferably have had experience in electromechanical servicing.

The duties are concerned with the commissioning, diagnosis of faults,
) . . and rectification of electronic equipment associated with liquid flow
with electronics experience, for measuring devices, mainly on readout and control.

interesting and varied work con-

. . , Permanent staff position with a Company car,
nected with children’s heart P el

) . . four weeks’ holiday after one year of
disease. Grading according to service, contributory pension scheme, etc.

experience and qualifications. ﬁ b
Please apply in writing, giving brief details A A

Write with details to: of experience to date, to: > <

Consultant-in-Charge, Personnel Manager,

Department of Clinical Physiology, Avery-Hardoll Ltd., v

The Hospital for Sick Children, Downley Road, ‘

Great Ormond Street,

London, W.C.1. Havant, Hants. A member of the

Avery Group
[3978 3949
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Customer engineers

Even computers
need a little
understanding

Computers may make life more simple,
but they’'re pretty complex themselves, and
sometimes they need the understanding of a
trained Customer Engineer to sort out their
problems.

IBM'sexpandingsalesandthecontinuous
development of new, more sophisticated
systems means thatwe need more Customer
Engineers. Men like you who already have a
knowledge of electronics and are looking for
a place in the front line of computer
technology.

We'll give you the sort of training it takes
to service and maintain our medium and
large-scale systems. An on-goingtraining
matched to IBM’s evolving range of
computer products, ta keep your expertise
right up to the minute.

In addition to electronics knowledge, to
ONC/HNC qualification tevel (or equivaient),
you'll need a logical approach to mechanical
problems and the ability to get on well
with people at all levels in a wide range
of businesses.

In return we’ll start you on a good salary,
with the best big-tompany benefits, and the
prospects you’d expect from iIBM-where
promotion is on merit.

Find out more about the opportunities in
Computer Servicing with IBM in the London
area by writing today with brief details of
career to date to: Anne Dare, IBM United
Kingdom Limited,

389 Chiswick High Road,

London W4 4AL, quoting

ref: WW/92275.

|392j

TECHNICAL DEVELOPMENT MANAGER
HIGH VACUUM TECHNOLOGY

A Physics Graduate, aged about 40, is required to head a technical group engaged in
high voltage, high vacuum technology.

The Group will evaluate developments and, as appropriate, will introduce innovations to
manufacturing processes which have, in part being current for some 25 years. The
Manager may initially secure a detailed appreciation of the problem areas through
secondment for a period of six months to an associated U.S. Company.

This is a challenging appointment, and there are opportunities for further advancement
within the organisation. Location is North West London.

Please reply giving full personal and career details to Position Number AKT 4495,
Austin Knight Limited, London, W1A 1DS.

Applications are forwarded to the client concerned, therefore companies in which you
are not interested should be listed in a covering letter to the Position Number
Supervisor. [3945
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UNIVERSITY OF THE
WITWARTERSRAND,

Johannesburg, South Africa

EDUCATIONAL TECHNOLOGY
UNIT

The Unit is building a broadcast colour
television complex. The following vacan-
cies exist:

(a) Head of
Television Engineering

Senior Engineers currently involved
in colour broadcasting and who hold
appropriate qualifications are invited
to apply. Experience with all forms
of studio equipment and operational
procedures is necessary and some
proven organized ability could be
advantageous.

(b) Assistant to the Head of
Television Engineering

Applications are invited from people
who have had several years experi-
ence in broadcast colour television.
The successful applicant would pro-
bably be of assistant engineer or
engineer grade in the UK broadcast
industry.

Salary for both posts will depend on quali-
fications and experience.

Interested persons should obtain the in-
formation sheet refating to these posts
from Miss ]. Lloyd, London Representa-
tive, University of the Witwatersrand,
London Office, Chichester House, 278 High
Holborn London WCI, England with
whom applications should be lodged not
later than 30th August, 1974. An airmail
copy should be sent to the Registrar, Uni-
versity of the Witwatersrand, Jan Smuts
Avenue, Johannesburg, South Africa.

Interviews will be conducted in mid-
September.
[3967

LEWISHAM
HEALTH
DISTRICT

Electronic

and Biomedical
Technician
Grade Il

This is a new post based at
Lewisham Hospital. The success-
ful candidate will be responsible
to the Group Engineer for
maintenance of Electronic and
Biomedical Equipment.

H.N.D. in Electronics and ex-
perience of Medical Electronics
required.

Salary scale £2,040-£2,661 p.a.
plus £126 London Woeighting

Allowance.
Applications to Group Engineer,
Yeomanry House, Bromley

Road, Catford, S.E.6.
(3931
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upto£5000

Many jobs which would suit you down to
the ground — either in the U.K. or overseas —
are never advertised. Yet it will cost you
nothing whatever to give yourself the
opportunity to be considered for them.

Join the Lansdowne Appointments Register
— used by hundreds of employers to select
electronics engineers. You have nothing to
lose, everything to gain — and it's all
conducted in strict confidence. So post the
coupon - find out exactly how you can
make use of a service which is all the more
valuable for being free !

N
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Electronic/
Communications

Engineer

Rank Xerox is a name linked with the future.
Currently we're engaged in the development of
new and existing machines and communications
equipment, including our telecopier. There is
currently in hand an extensive programme of
work on products which are destined to be
among the most significant ever produced
by the Company.

To: Stuart Tait, Lansdowne Appoint-
ments Register, Design House, The
Mail, London W5 5LS. Tel: 01-579 6585
(anytime — 24 hour answering service).

We have a requirement for an engineer to
participate in the design of a new business
system. They will work within a small team
on the design and developrhent of circuitry,

Please send me further details.

NEME ...eiiiiiins e which could involve very high frequencies.
Age (20-450nly) ... o
Applicants should be qualified to honours

Adaress......ooooiiiiaiann. o " " d 4
: degree level with 3 years’ experience in the

electronics industry, preferably in the tele
communications field. Experience in the design
and development of solid state circuitry at
very high frequencies and digital circuitry
would be an advantage.

Alansdowne
% fippomiments Register

A A AT A AT A S

The Company offers above average salaries and
fringe benefits including generous assistance
with relocation expenses where appropriate,

YANV/A\V/A\V/ANV/ANV/ANV/ANV/ANV/ANV/ANV ANV/ANV/ANV/ANY/ANV/ANV/ANV/ANV/ANV/NV/NV/ANV/oN

Please write or telephone to Alan Preston,
Rank Xerox Limited, P.O. Box 17, Bessemer
Road, Welwyn Garden City, Herts. Tel.
Weliwyn Garden 28177.

LOUGHBOROUGH CONSULTANTS LIMITED
Electronics Development Group

Applications are invited for a number_ of posts
in the Electronics Development Group. The work
will be concerned with the design, development
and manufacture of sophisticated electronic
measuring equipment.

The Group has contracts for the supply of pro-
totype and special purpose equipment in the auto-
motive, aeronautical, shipping, railway and general
industrial fields.

The posts will have starting salaries from
£2,007 upwards depending upon experience and
qualifications.

Applications giving the usual personal details
and an account of the applicants career to date
should be sent to:

3962

RANK XEROX

ENGINEERING GROUP

Dr. D. ). Spikins, Managing Director,
Loughborough Consultants Limited,

University of Technology,

Loughborough, Leicestershire LE11 3TU {3960

UNIVERSITY OF SUSSEX

SCHOOL OF APPLIED SCIENCES RA D I 0 0 F FI C E R S

ELECTRONICS Do you have PMG I, PMG Il, MPT 2 years operating experience?

ENGINEER Possession of one of these qualifies you for consideration for a Radio Officer post

with composite signals organisation.
« e v . . P H
(Technician Grade V) On satisfactory completion of a 7-month specialist training course, successful appli-

Experienced electronics engineer required to cants are paid on a scale rising to £3,096 pa; commencing salary according to age—25
be responsible for the servicing of equipment years and over £2,245 pa. During training salary also by age, 25 years and over £1,724
within the Materials Science Division. Duties pa with free accommodation.

also inciude some development work on pro- . . .

jects associated with the research programmes The future holds good opportunities for established status, service overseas and
being carried out in the Laboratories. promotion.

In the near future, it is anticipated that the ) Training courses commence at intervals throughout the year. Earliest possible appli-
successfu? candidate will have the opportunity cation advised.

of becoming fully involved in the operation of L. . . .
the University’s Electron Microscopy Service Applications only from British-born UK residents up to 35 years of age (40 years if
Suite for which additional training (if neces- exceptionally well qualified) will be considered.

sary) would be given.

Full details from:
Salary on scale £2,007 - £2,383 per annum.

Applications giving full details of age, quali- Recruitment Officer,

fications and experience should be sent to Government Communications Headquarters,
the Laboratory Superintendent, School of Room A/1105, Priors Road, Oakley,
Applied  Sciences, University of  Sussex, {Cheltenham, Glos GL52 5A)
Brighton BN1 9QT. Telephone Cheltenham 21491 Ext 2270

13936 192
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GILBERT AND
ELLICE ISLANDS

TELEGOMMUNICATIONS
TECHNICIAN (MARINE)

required by the Posts and Telecommunications department, based at
Tarawa, for the installation and maintenance of ship stations on
Colony vessels. He will be in sole charge and will be required to
supervise and train local officers assigned to him.

Candidates must hold relevant City and Guild Certificate and be
familiar with the installation and maintenance of radio, radar and
electronic navigational equipment on small ocean-going trading ships.
Similar experience on land based MF, HF, and VMF'communications
up to IKW out-put, or teleprinter and associated 5 unit equipment
and experience of spares requirements and holdings would be an
advantage. Equipment comprises Decca 202 and RM 314, radar,
Marconi or Redifon communications and Kelvin Hughes navigation
equipment.

The initial tour would be for 21 to 27 months.

Salary in the range £2,980 to £4,580 p.a. which includes an
aflowance, normally tax free, of £1,506 to £2,568 p.a. Terminal
gratuity 25%.

Other benefits include: Free passages, outfit allowance, generous
leave on full pay, subsidised housing, free medical attention,
education allowances and holiday visit passages.

The post described is partly financed by Britain’s programme of aid
to the developing countries administered by the Overseas Development
Administration of Foreign and Commonweaith Office.

For further particulars you should apply, giving brief
details of experience to:

M Division, 4 Millbank, London SWIP 3]D, quoting
reference number M2K/740630/WF.
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ELECTRONICS
TECHNICIAN

The Department of Medicine has a
vacancy for an Electronics Technician
(Grade 3) to work with a wide variety
of apparatus used in Medical Research.
The successful applicant will work with
a small team on the design, develop-
ment and maintenance of such appara-
tus. A working knowledge of Analog
and Digital integrated circuit tech-
niques would be an advantage, together
with the desire to work on new and
interesting projects. Applicants should
have at least the equivalent of O.N.C.
or practical experience of not less
than five years. Salary £1,650-£1,920.

Apply: Senior Assistant  Secretary,
University of Birmingham, P.O. Box

363, Birmingham BIS 2TT.
[3934

TELEVISION ENGINEER

A vacancy occurs for an additional TV.
Engineer with an expanding Rental and
Retail company. Applicant will prefer-
ably have some colour experience.
Large s/c flat available after trial
period. Salary according to experience.

Hydes of Chertsey Ltd.,

56/60 Guildford Street, Chertsey 63243
[39%

TAPE RECORDING, ETC.

RECORDS MADE TO ORDER

DEMO DISCS VINYLITE
MASTERS FOR PRESSINGS
RECORD COMPANIES

13933
COURSES
COLLEGE OF
SOUTHALL TECHNOLOGY
Beacﬁeld Road, Soruthall, Telephone:
Middlesex 01-574 3448
CEl PART I
Options by

PART-TIME STUDY

Electronics—Telecommunications, etc.,
The Engineer in Society
Apply: Head of Department of Electrical and Electronic Engineering  [3943

Single discs, 1.20, Mono or Stereo, delivery 4 days
from your tapes. Quantity runs 25 to 1,000 records
PRESSED IN VINYLITE IN OUR OWN PLANT.
Delivery 3.4 weeks. Sleeves/Labels. Finest quality
NEUMANN STEREO/Mono Lathes. We cut for
many Studios UK/OVERSEAS. SAE list.
DEROY RECORDS
PO Box 3, Hawk Street, Carnforth, Lancs.
Tel. 2273 (82

AGENTS CAPACITY AVAILABLE

CAPACITY AVAILABLE
Top AG ENTS for printed CCT Boards of all types.
Production delivery 4 weeks.
KNOPP ELECTRONIC SERVICES LTD.
259 Coggeshall Road, Braintree,
Essex, CM7 6EF

Tel: Braintree 25254 13938

ARTICLES WANTED

TOP PRICES PAID

for semiconductor and com-
ponent redundant or excess
inventories

P.R.S. ELECTRONIGS

126 Headstone Road
Harrow, Middlesex

Tel: 01-965 6864 36

Professional electronics manu-

facturing company requires CONSTRUCTION
EXCLUSIVE AGENTS PLANS

THROUGHOUT THE WORLD

S . . Cameras, Transmitters,
to distribute steady-selling in- . .
dustrial instruments and sta- Scramblers, Detective Electronics,
bilised power supply units. in- PLUS MANY MORE

d|v1dua|§ or companies with NEW HOBBY CATALOGUE
appropriate market knowledge AIRMAILED $1.00

should contact:
TS

Box No. WW3963 Post Box 618, Rotterdam, Holland

{3924
- i

ELECTRO-TECH
COMPONENTS LTD.

Are buyers of all types of electronic
components and equipment. They will
be pleased to view clearance stocks
anywhere in Great Britain at one or
two days notice

and negotiate on the spot/

ELECTRO-TECH

COMPONENTS LTD.

315/317 Edgware Road, London, W.2
Tel: 01-723 5667. 01-402 5580
137
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We’ve got prices
to put power in your profits

TOSHIBA Valves Type Goods Type Goods Type Goods Type Goods
Type Goods Price Price Price Price
P Price (p) PYB8 355 AF 118 50p BC 154 22p BF 195 15p
DY87 30.0 PY800 29.0 AF 139 42p BC 157 12p BF 196 20p
DY802 30.0 . AF 178 45p BC 158 10p BF 197 17p
ECC82 28.0 Semi-Conductors AF 180 45p BC 159 14p BF 200 25p
EFB0 295 AC127 17p AF 181 45p BC 173 18p BF 218 30p
EF183 345 AC 128 15p AF 239 45p BC 178B 20p BF 224 35p
EF184 345 AC 141K 30p BA 145 14p BC 182L 12p BF 258 40p
EHQO 31.5 AC 142K 30p BC 107 11p BC 183L 12p BF 337 35p
PC900 245 AC 151 20p BC 108 11p BC 187 28p BFY 50 22p
PCC89 40.0 AC 154 18p BC 109 12p BC 214L 15p BFY 52 20p
PCC189 410 AC 155 18p BC 113 25p BD 124 70p BSY 52 35p
PCF80 315 AC 156 20p BC 116 25p BD 131 45p BY 126 11p
PCF86 39.0 AC 176 22p BC 117 20p BD 132 45p BY 127 12p
PCF801 420 AC 187 19p BC 125 25p BF 115 20p E. 1222 30p
PCF802 400 AC 187K 30p BC 132 25p BF 160 20p IN 60 05p
PCLB2 39.0 AC 188K 30p BC 135 20p BF 167 20p OA 202 75p
PCL84 340 AD 142 45p BC 137 25p BF 173 25p 0oC 71 15p
PCL8S 39.5 AD 149 40p BC 138 40p BF 178 35p BU 105/02 £2.40
PCLB6 41.0 AD 161 38p BC 142 26p BF 179 40p 25C11728B £2.40
PFL200 55.5 AD 162 38p BC 143 30p BF 180 35p R2008B £2.00
PL36 555 AF 114 24p BC 147A 08p BF 181 35p R20108B £2.00
pLB4 25.0 AF 115 23p BC 148 08p BF 184 21p BU 108 £2.10
PL504 60.5 AF 116 23p BC 149 12p BF 185 21p BT 106 £1.40
PL508 67.0 AF 117 23p BC 153 20p BF 194 15p MJE 340 45p
EHT RECTIFIER TRAY ASSEMBLIES TOSHIBA COLOUR TUBES
Type Goods Price Type Goods Price
ITH Decca Col. £4.50 11TAM Philips G8 £4.50 Type Goods Price
ITN GEC/Sobell £4.50 TCQ Pye/Ekco £3.50 199' A49/191X 48.00
2TQ 1400 + 950 Mk Il £1.85 11 TAQ ITT/KB £4.50 20" 510DJB22 49.75
2TAK 1500 5 Stick £2.00 3 TCU BRC 3000 £5.00 22" A56/120X 53.25
2DAF 1500 3 Stick £1.85 11 TAZ GEC 2010 £5.35
2HD 950 3 Stick £1.70 12 MONTHS GUARANTEE BRAND NEW AND FULLY GUARANTEED

PRICES SUBJECT TO 8% VAT. All goads subject to settiement discount of 5% 7 days and 2% monthly. New Price List from 1st May, 1974.

COMBINED PRECISION
COMPONENTS (PRESTON)LIMITED

194-200 North Road, Preston PR1 1 3
Telephone: 55034 Telex: 677122,

PRECISION POLYCARBONATE CAPACITORS
SURPLUS BARGA'NS SI G NAL D I O D ES All high stablllly—extremely low leakage
440V AC (£10%) 63V Rarge 1% +2% +5%
KLEINSCHMIDT S.C.M CG2H at 7o, CG46H at 7p, CG61 at 8p, CG62 at 7p, CG63 at 8p, QuF (1§ X 1) S0p 04TuF s6p  46p  3ep
e D CG65 at 8p, CG66 at 7p, CG67 at 7p, CG70 at 7p, CG611 at 8p, 0-22uF (13" X §") 5% 1-0uf 66p 56p 48p
TE LE PR' NTE R OUTFlTs CG651 at 7p, CG652 at 7p, CV425 at 8p, CV478 at 8p, CG82H 0-25uF (13* X ) 82p 2-2uF 80p 65p 55p
at Tp, CG83 at 7Tp, CG84 at 5p, CGY4H at 5p, Unmarked Gold 0-4TuF (13" x 2*) Mp 4-7uF £1°30 £1-05 85p
Bonded Diodes at £3 per 1000. 250mW VOLTAGE REFERENCE osufF (1" x &) 75p 6-8uF £184 £1-29 £1-08
DIODES type MR3A at #4p, MR4A at #4p. G.E. S.C.R.'s 0-68uF (2' ") 80p 10-01F £2:00 £1-60 £1-40
200 PIV 100 amp type C50B at £2-20 each, Type C32B 200 PIV 1-0uF (2" x ) 9p 15:0uF £2°75 £215 £1-90
25 amp at 33p, Type C140B 200 PIV 25 amp at 44p. DISC 2:0uF (2" X 1°) £1-22
CERAMICS -01uf 50v.w., -02uf S0v.w., both at £1 per 100. LOW LEAKAGE.
COMMUNICATION SERIES OF I.C.'s Untested consisting of IMANTALUMEBENDNCARACITORSSY aluesavallsble;
TxR.F., 3xLF., 2xVOGAD, 2xAGC, 1xMike Amp, 2xDouble e T b Ot Gl PO b e S B Pl
Balanced Modulators, 1xMixer. The 12 I.C.’s with date for £3. 47-0uF at 3V or 6V; 100-0uF at 3V. ALL AT 10p EACH; 10 for
PRESS FIT THYRISTORS. 8 amp 50 PIV at 22p, 100 PIV at 95p; 50 for £4-00.
25p, 300 PIV at 33p, 400 PIV at 44p, 500 PIV at TRANSISTORS:
14 PIN DIL NPN TRANSISTOR ARRAY like CA S 2 Y 1/ 7 £ 1T odr
with data 5 for 55p. BC147/8/9  10p BC547 12p BFYS1  20p
X BAND GUNN DIODES with data at £1-65. gg:gglzgszL :1zn Bc;:‘aA :gn 82\4?2 fgn
iomﬂrisina- Teietvpewriter)(nage primerhvpeTT-Zﬂ(B/FG STRIP LINE 2GHz TRANSISTORS at £3 each. BcuaafmaL 11" BB1F197 13: 2N3055 505
(known as Kleinschmidt 160) Reperforator-Transmitter (tape POPULAR DIODES All brand new and marked:
printer) type TT-272A/FG with table FN-65/FG. Both units MHRATLUINCRUSRSCTOR SRR ot TetE el tat 1N914 8p; 8 for 45p; 18 for 90. 1IN916 8p; 6 for 45p; 14 for 30p.
supplied with ch heels, the whole equipment 150 G 1544 5p; 11 for 50p; 24 for £1-00. N4148 Sp; 6 for 27p; 12 for 48p
are i wi change wheels. e whole equipmen . i v . v
zpem‘tes og 115 or 230V 50 cycles in very choice condition 2:"5'0[)5 BY 4 COUNTERS 180 MHz untested with data 4 for bgm:g;ﬁzt}ls":ﬁﬂfg\?eﬁﬁ 54010\7“?53.0;.2$55/-.8?l‘ 57";@
oolcaiEa ) . . 82V, 8:1V, 10V, 11V, 12V, 13V, 135V, 15V, 16V, 18V, 20V,
ELECTRONIC TIMER KITS 0-8 sec to 100 sec comprises ;‘;J:TQSLVU‘:,‘ B‘E_7A’R gs?urDEGNBSu%RESv :7“16?;‘17.:’45?1!35"1.&;; 22V, 24V 2TV 30V, All at 7n each: 6 for 39p. 14 for Mp.
A.E.l. Transistorised Module. Relay and ali electrical 16v.w., 150uf Tov.w., 20uf 6v.w. All at 8p each o SPECIAL OFFER: 100 Zeners for £5'50.
compceaents for 115 or 240V AC operation £1.75 (25p) VAT o St AR e . RESISTORS: High stability, low nolse carbon flim; W at
20p. Veeder root 4-digit resettable counters 115V £1.25 40°C; AW at 70°C. E12 series only—from 2:2 to 2-2MS2.
e St P b J. BIRKETT ALL AT 1p EACH; 8p for 10 of any one value; 70p tor 100 of
{8p). Printed Circuit Kits, £1-25 (25p) total with VATE1.65. any one value. SPECIAL PACK: 10 of each value 2:2Q to
AMPEX VIDEO TAPE 2 in. X 1670 NEW £9 (50p). AVD 25 The Strait, Lincoln LN2 1JF. Tel. 20767 2:2MQ (730 resistors) £
CT3B Electronic Test Meters £18 (£1). FERRIC SILICON PLAS TIC RECTIFIERS—1 5 Amp—Brand new
a8
CHLDRIDE 25p alb. {16p). 10 Ib £2-50 {paid). Kent Chart wire ended DO27: V.—Tp (4/26p). 400 P.1.V.—3p
recorders 115V AC £20 (1-50). Muitipoint Kent Chart ggfg{;m‘;T\:EéLps“’;z'me
recorders £30 (£1.50). TELEPRINTER Papers and Tape. 200V —40p. 350V—45p. GOBV —55p.
84 in. rolls 3-ply. carbon/buff manilla 60p per roll (32p). SUBMINIATURE VERTICAL PRESETS—01W only:
?i- in. rg"s 7-ply NCR no carbon required. white. £1 (32p). Ml FIDELITY MODULES made and tested. f%k %E&ﬂgaﬁgkngk 1(;?(!1'02329“2709 68002, 1K, 22K,
in., in. core, white, £2 b f 8 roils (52p). f
a in 2 in core. ;vuf', €2 peprerbuflafom r'o"”: :522;. Linstey Hood, Class A .........c..cocueene 0.25: PLEASE 'ADD 10p POST AND PACKING ON ALL
F Tape €2 Linsiey Hood, D.C. coupled 75W . .. £14.00 ORDERS BELOW £500.
riden Tape per box of 6 rolls (62p). Loads of surplus to Linsley Hood, pre-amp (75W) . . £13.50 All Export Orders add cost of sea/alrmait.
clear. Large SAE for List Bailey Quilter, pre-am PLEASE ADD 8% V.A.T. TO ORDERS.
ALL PLUS VAT 8% Y s' 4 P e Send S.A.E. for lists of additional ex-stock items. Wholesale
Toshiba 1.C. Stereo, pre-amp .. price lists available to bona fide companies.
*Excl. Heat Sinks. MARCO TRADING
233-237 BCnAd.SiY BROS. TELERADIO MIF1, 325 Fore St., London, N9 OPE AN T B R o (= Y ttny ire:
3 » Bou oad, St. Helens, Lancs. U oD 4 . Tet: NANTWI eshire! 9 D 0270)
h7 8 01-807 3719. (Closed Thursday.)  [33 (Props: Minicost Trading Ltd.)
187
LOW PASS, HIGH PASS, BAND PASS 25in. WIRED COLOUR TVs. Bush CTV2S
’ ' ,AN CRYSTALS (domestic chassis) with colour bars displayed £45
L. C. FILTERS Fast delivery of prototype and production +VAT; NTonb WSFSI(E?I(T)-Ub\!;A?.Ki9'652%‘8; 1?(\)1;3
* military quality crystals. Competitive prices Workers Tube U.S. £20+ . in. G.E.C,
. VERSATILE DESIGN SERVICE all  frequencies; LF crystals a speciality. available. Quantity discount over 10 Sets, C.W.O.
FAST PROTOTYPE DELIVERY Details from 25in. AERIAL COLOUR TVs. Bush CTV25 Thorn
* YOLUME PRODUCTION CAPABILITY INTERFACE INTERNATIONAL 2000 G.E.C. 2028 £90+ VAT (displayed working).
SECONDHAND COLOUR, Lower Church Street,
R. JAMES 29 Market Street, Crewkerne, Somerset
’ Tel: (046031) 2578 Telex: 46377 Stokenchurch, High Wycombe, Bucks. Tel: 024
23 WHOMSLEY CLOSE, NEWARK, NOTTS. ) : ) '( 35 026 (RadnaEN) 3321. (2 mins. of M40 Motor-
[3956 ‘ way, West Wycombe tumoﬁ ) [40
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ARTICLES FOR SALE Cont.

GLASS FIBRE P.C. KITS
SIMPLE, PRECISION, CUT-STRIP PROCESS
For amateurs, laboratories and industcy: one-off’s,
prototypes on single-sided 1 oz b().\rd_ Draw
circuit layout on resist with pen, pencil, ete.
Cut and strip unwanted resist. Add water and
p.c.b. to pre- packcd etching chemicals. All
materials supplied in standard kits, e.g. 3 off
37 % 4” £2.25; 2 of 47 X6” £3.00; 2 off 4.5"Xx4.5”
£2.50; 1 off 457"x8” £2.25; P & P 12p.

GLASS FIBRE P.C. BOARDS
1 oz copper in widths up to 8”. Single-sided:
2p per 3 sq in. Double-sided: 1p per sq in. No
cutting charge. P & P 10p per sq ft.
BARGAIN PACK
Double-sided 2 sq ft £1.00; P & P 20p. No
small pieces.

KELTRONIX LTD
15 Barra St., Glasgow G20 0AX

041-946 1600 (3818

BUILDING or PURCHASING
an AUDIO MIXER

pre-amp, autofade, V.U. or audio meniter,
V.E. mixer, driver or power supply etc . .
First consult:

PARTRIDGE ELECTRONICS
Ref. W.W,
21-25 Hart Road, Benfleet, Essex
Established 23 years (43

ENAMELLED COPPER WIRE

S.W.G. 11lb reel 121b ree!
10 to 14 £1.90 £1.05
15 to 19 £2.00 £1.10
20 to 24 £2.05 £1.15
25 to 29 £2.10 £1.20
30 to 34 £2.20 £1.28
35 40 2, £1.35

to 5

All the above prices are inclusive In U.K.
INDUSTRIAL SUPPLIES

102 Parswood Rd., Withington. Manchester 20

Telephone 061-224 3553 85

CARBON FILM RESISTORS—E|2 SERIES
High Stab. W OR {W 5%. ip, 75p{100, £5-50/1000
(ZZQ-1MQ)

ESISTOR KITS 22Q-1MS2 £12 SERIES
10E12 KIT 10 of each value (Total of 570) iW, £3-85;
W, £3-85; .25E12 KIT 25 of each value (Total of 1425)
1w, £8:357 W, £845.

METAL FILM KITS ALSO AVAILABLE

CATALOGUE No. 3 (Approx. 2000 Parts) 15p.

C.W.0. P. & P. 10p on orders under £5. Overseas at cost

B.H. COMPONENT FACTORS LTD
Dept. WW, 61 Cheddinglon Road, PITSTONE
Nr. Leighton Buzzard, Beds. LU7 3AQ
Cheddington (0296} 668446

SITUATIONS VACANT

RAZIL United Nations Association International
service necd Telecommunications engineer in-
terested in teaching. Living allowance and air
fares paid. Contact U.N.A.1.S. 93, Albert Embank-
ment, S.E.1. Tclephone 735 4431. [3957

ITY imporiers require electronic engineers to
service radio and audio equipment.
Interesting work, good wages and prospects. L/Vs_
hours 9am-Spm. § day week,
Ring Secretary 253-8031. [3935

LECTRONIC EXPERIENCE WANTED. En-

gincers, lechnicians or testers required to assist
teams preparing clectronic equipment manuals, Writ-
ing experience preferable but not essential. Interesting
work on sites in London and Home Counties. Ex-
cellent remuncration around £3,000 p.a. (more for
specialised digital knowledge). Box No. WW 3979,

Hl-Fl AUDIO ENGINEERS. We require experi-
enced Junior and Seniors and will pay top rates
to get them. Tell us about your abilities. 01-437 4607.

(19

ARTICLES FOR SALE

ARVAK ELECTRONICS, 3-channel sound-light

converters, from £18. Strobes, £25. Rainbow
Strobes, £132. —-98A West Green Road (Side Door)
London N15 5NS. 01-800 8656. [23

BUlLD IT in a DEWBOX quality plastic cabinet
2 in. x 2} in. x any length. D.E.W. Lid. (W),
Ringwood Rd., Fernwood, Dorset. S.A.E. for leaflet,
Write now—Right now. 176
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COLOUR T.V.'s—Bush CTV25 displayed working
£90+ VAT. Large discounts for 3-up. Non-workers
available. Rediffusion wired Mono T.V.’s all screen
sizes, new condition. Sumiks, 1532 Pershore Road,
Birmingham, 30. Tel. 021-458 2208. (12

OLOUR UHF and TV SPARES. Colour and

UHF lists available on request. 625 TV. If unit,
suitable for Hi-Fi amp or tape recording, £6.75, P/P
35p. Bush CTV25 colour, new power units complele,
incl. mains TX, Electrolytics, rectifiers, etc., £2.50,
carr. 80p. New convergence panels plus yuke and
blue lat., £3.85. P/P 40p. New Philips single standard
cunvergence panels complete, incl. 16 controls, coils,
P.B. switches, leads and yoke £5.00, P/P 40p. New
Colour Scan Coils, Mullard or Plessey plus con-
vergence yoke and blue lateral, £10.00. P/P 40.
Mullard ATI1025/05 Convergence Yoke. £2.50, P/P
35p. Mullard or Plessecy Blue Laterals, 75p P/P
20p. BRC 3000 type Scan Coils, £2.00, P/P 40p.
Delay Lines DL20. £3.50. DLIE, DLI, £1.50. P/P
25p. Lum. Delay Lines. 50p, P/P 15p. EHT Colour
Quadrupler for Bush Murphy CTV 25 111/174 series,
£8.25, P/P 35p. EHT Colour Tripler ITT TH25/1TH
suitable most sets, £2.00, P/P 25p. KB CVCI Dual
Stand. convergence panels complete incl. 22 controls,
£3.75. P/P 35p. CRIl Base Panel, £1.75, P/P I5p.
Makers Colour surplus/salvaged Philips G8 panels
part complete; Decoder, £2.50. IF incl. 5 modules,
£2.25. T. Base, £1.00, P/P 25p. CRT base, 75p, P/P
15p. GEC 2040 panels, Decoder, £3.50, . Base,
£1.00. RGB and Sound, £1.00, P/P 35p. CRT Base
75p. P/P 20p. B9D valve bases 10p. P/P 6p. VARI-
CAP TUNERS. UHF ELC 1043 NEW, £4.50. Philips
VHF for Band 1 and 3, £2.85 incl. data. Salvaged
VHF and UHF Varicap tuners, £1.50. P/P 25p. UHF
TUNERS NEW. Transistorised, £2.85 or incl. slow
motion drive, £3.85. 4 position and 6 pos. push-
button transistorised, £4.95. All tuners P/P 35p.
MURPHY 600/700 series complete UHF Conver-
sion Kits incl. tuner, drive assy., 625 IF amplifier,
7 valves. accessories housed in cabinet olinth assembly,
£7.50 P/P 50p. SOBELL/GEC 405/625 Dual standard
switchable IF amplifier and output chassis incl. cct..
£1.50 P/P 35p. THORN 850 Dual standard time
base panel, £1.00 P/P 35p. PHILIPS 625 IF amplifier
panel incl. cct., £1.00 P/P 30p. VHF turret tuners
AT7650 incl. valves for K.B Featherlight. Philips
19TG170. GEC 2010. etc.. £2.50. PYE miniature in-
cremental for 110 to 830, Pam and Invicta, £1.00.
A.B miniature with UHF injection suitable K.B.
Baird. Ferguson. 75n. New fireball tuners Ferzuson.
HMYV_ Marconi, £1.90 P/P all tuners 30p. Mullard
110° mono scan coils, new. suitable all standard
Philips. Stella, Pye, Ekco, Ferranti. Invicta, £2.00,
P/P 35p. Large selection LOPTs. FOPTs available for
most pooular makes. PYE/LABGEAR transistd. Mast-
head UHF Booster. £575. Power Unit. £4.65 P/P
I0n or Sethack hatterv onerated UHF Booster. £4.65
P/P 30p. 2004200+ 100 Microfarad 350v Electrolytic,
£1.00 P/P 20p. MANOR SUPPLIES, 172 WEST END
LANE. LONDON. N.W.6 (No. 28. 59, 159 Buses or
W. Hampstcad Bakerloo and Brit. Rail). MAIL
ORDFR: 64 GOLDERS MANOR DRIVE, LONDON,
N.W.II. Tel. 01-794 8751.

ONSTRUCTION AIDS—Screws, nuts, spacers etc.,

in small quantities. Aluminium panels punched to
spec. or plain sheet supplied. Fascia panels etched
aluminium to individual requirements. Printed circuit
boards—masters. negatives and board. one-off or
small numbers Send 6p for list. Ramar Constructor
Services, 29 Shelbourne Road, Stratford on Avon.
Warwks. 28

ALLICRAFTERS RBX-2 receiver 130-210

MHz £50. Receiver 88 2-20MHz accurate tuning
£20 with power pack and spares. Receiver R10
tuning around 3,000MHz £20 with power unit.
Other items from 25p to £20. SAE list. JDR,
Roydonbury, Harlow CMI19 5DU. Tel (Daytime)
Roydon 3343. [3950

ADDERS 3ft 10in closed—21ft extended, £23.54,
delivered. Home Sales Ladder Centre (WW2),
Huldane (North) Halesfield (1) Telford, Shropshire.
Tel: 0952-586644. [23

MIROR Aluminising, optical filters and com-

ponents, vacuum coatings. Frew-Smith Optics,
94 Main Street. Prestwick, Ayrshire. Tel. 0292
70003. [3886

MULLARD Ferrite cores LA3 50p. LA4 75p,
LA2100 50p. Enquiries invited for other
ferrites rings, beads, rods etc. Mc Murdo PPI0
edge plugs Ex brand new equipment 12p. Also 10
way PS10 sockets Ex brand new equipment Id4p.
Covers for sockets with cable clamps and screws
3p each. Mc¢ Murdo BI11A relay sockets Ex new
equipment 10p each 100 for £7.00. 1000 for £50.
Very large quantities of all above components Ex
stock, Also available large quantities of polyester,

ceramic, polystyrene  and  electrolytic  capacitors,
relays, key switches etc. Add 8% VAT to al
orders, tnail order only. Xeroza Radio. | East
Street, Bishop’s Tawton, Devon. 13955

WN the best 48 page components catalogue
around! For only 50p post free. Box No. WW
3952.

SCAN coils type KV9P1 by Choomosen suitable for

vidicons as used in ITC video range £11.50
post free Dixon Technical, 3 Soho Square, London.
W.1. [3965

Classifieds continued on p. 85
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Guide to
Broadcasting Stations
17th Edition

A new edition of a title which has
sold more than 250,000 copies.
The bulk of the book is devoted to
lists of stations broadcasting in
the long, medium, short and v.h.f.
bands in both frequency and geo-
graphical and alphabetical order.
The book also contains useful
information on radio receivers,
aerials and earth, propagation,
signal identification and reception
reports.

1973 206 pp..

illustrated
0 592 00081 75p
lllustrations in
Applied Network Theory
F. E. Rogers

A hundred numerical and al-
gebraic illustrations designed to
exemplify practical circuit prob-
lems and introduce, in analysis,
principles consistent with studies
of synthesis that may be pursued
later.
1973 240 pp., illustrated

0408 70425 X cased £5.00

040870426 8limp £2.50

Obtainable through any bookseller
or from

The Butterworth Group
88 Kingsway, London WC2B 6AB
Showroom: 4-5 Bell Yard, WC2,

CTS
CT5001 (while stocks last]
MKS50250N Alarm Clock IC .
SP352 2 digits 55" ..
DL707R Litronix .3" 7 ug k
NO P&P CHARGE—Data and circuits supplied with orders.
Send 4§p for our new price list which includes special prices for
MK502 ON with LEDs, Minitrons or SP352s.
SINTEL, 53c ASTON STREET, OXFORD.

THE TEXAN

HI QUALITY AMPLIFIER BY TEXAS
Booklet & Parts List 35p Post Incl.

FULL KIT OF PARTS

or READY MADE

PACK 1. RESISTORS
PACK 2. SMALL CAPS .

£29.50
£38-50

pp 15p 80p
pp 15p £1.50

PACK 3. LARGE CAPS pp 15p  £2.15
PACK 4. SUNDRIES pp 15p £2.50
PACK 5. SWITCHES pp 15p £1.00
PACK 6. CONTROLS pp 15p £1.45
PACK 7. SEMICONDUCTORS .. .. ... pp 15p £8.25
PACK 8. TRANSFORMER ... ....... pp30p £6.95
PACK 2. P.C.BOARD ............. pp 15p £2.50
PACK 10. CHASSIS .............. pp 25p £3.00
PACK 11. CABLES & LEADS ........ pp15p  40p
PACK 12. TEAK CABINET _......... pp37p £3.00
POST EXTRA VAT EXTRA
NOW ON DEMONSTRATION

TELERADIO HI FI
PRINTED CIRCUITS AVAILABLE

W.W. F.M. TUNER {Apr—May 74)set ... ....... £2.50
LINSLEY-HOOD Class A. Ampt. TOW .. ... ...... 50p
LINSLEY-HOOD D.C. Coupled 75W . .......... £1.00
POP/WIRELESS F.M. TUNER {CRATA} ......... £1.00
BAILEY-QUILTER Pre-Amp. . ............... £1.00
TOSHIBAPre-Amp. . ........... ........... 75p

QUADRAPHONIC SYSTEM
Components also available for most above designs.
S.A.E. for further information .

TELERADIO ELECTRONICS

325-7. FORE 5T., LONDON, N9 OPE
01-807 3719 (Closed Thursdays)
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Wilmslow
Audio

THE firm
for
speakers/

Baker Group 25, 3. 8or 150hm ... ... ... £7.75
Baker Group35,3,80r150hm .. ........ £8.50
Baker Deluxe.8or150hm .. ... ... .. .. . £10.75
Baker Major. 3.8 o0r 150hm . ........... £8.50

Baker Regent. 8 or 15 ohm
Baker Superb, 8 or 15 ohm
Celestion PST8 (for Unilex)

CelestionMH 1000 horn, 8or 150hm . . ... £10.95
EMI13 X 8,3.80r150hm ............ £2.25
EMI13 X 8.150d/c3.80r 150hm ..... £2.50
EMI13 X 8,450ttw3.80r 150hm ... ... £3.75
EMI13 X 8.350.80r150hm ........ ... £8.25
EMI13 X 8,20wattbass ............... £6.60
EMI21" tweeter8ohm ... .. ... ... ... .. .. 65
EMI8 X 5, 10watt.d/c.roll/s8ohm .......£2.50
Elac59RM 109 150hm.59RM11480hm . . £2.80
Elac6%”d/cone.roll/s8ohm ......... . .. . £3.50
Elac TW4 4" tweeter . .............. ... £1.21
Fane Pop 15 watt 12" . ... .. ... .. .. .. £4 80
Fane Pop 25/2 25 watt 127 .. ..., . ... £6.95
Fane Pop40. 10" 40watt .. ....... ... . £8.50
Fane Pop 50 watt, 127 . .. ... ... ... .. £11.00
Fane Pop 55, 12" 60watt . ..... .. .. ..£12.50
Fane Pop 60 watt. 15" ......£13.00
Fane Pop 100 watt. 18" ... .. ... . ... .. £22.50

' FaneCrescendo 12AorB,8or 150hm ... £29.00
Fane Crescendo 15, 8 or 150hm
Fane Crescendo 18, 8 or 15 ohm
Fane 8077 8”-d/c. roll/s, 8 or 150hm .....£3.85
Fane 801T 8" d/c. roil/s, 8 ohm .
Goodmans 8P 8 or 150hm ... ... .. .
Goodmans 10P 8 or 15 ohm .. .... .. S
Goodmans 12P 8 or 15 ohm
Goodmans 12P-D 8 or 15 ohm
Goodmans 12P-G 8 or 15 ohm

Goodmans Audiom 100 8 or 150hm .. .. £12.00
Goodmans Axent 100 8ohm .. ... ... ... £7.25
Goodmans Axiom 4018 or 150hm ... .. £17.25
Goodmans Twinaxiom 8” 8 or 15 ohm ....£8.25

Goodmans Twinaxiom 10” 8 or 15 ohm
Kef T27
Kef T15 ...
KefB110 . ..
Kef B200O

Richard Allan CG8T 8"d/c roll/s Lank wh
STC4001G supertweeter . ....... ... ..
Wharfedale Super 1ORS/DD 8ohm . ... ...
Fane 701 twin ribbon horn
Baker Major Module each -
Fane ModelOneeach .............. .
Goodmans DIN 20 4 ohm each
Helme XLK25 (pair} ... . ...
Helme XLK30 {pair) ... .. ... ... .. ...
Helme XLK50 {pair) ..... .. ..
Kefkit2each ..................... ..
Kefkit3each ...... ... . ... . ... . .. ..
Peerless 3—15 (3 sp. system}each .......
Richard Allan Twinkiteach ... . ... ..
Richard Allan Triple 8each ... .. ...
Richard Allan Tripleeach ... ...
Richard Alian Super Tripie each
Wharfedale Linton 2 kit {pair} .
Wharfedale Glendale 3 kit {pair}
Wharfedale Dovedale 3 kit {pair}

PRICES INCLUDE VAT

Cabinets for PA and HiFi, wadding, vynair. etc.
Send stamp for free booklet "Choosing a Speaker”.

FREE with orders over £7—*HiFiloudspeaker
enclosures’” book.

All units guaranteed new and perfect.
Prompt despatch.

Carriage: Speakers 38p each. tweeters and
crossovers 20p each, kits 75p each {pair £1.50}.

WILMSLOW AUDIO

Dept WW
Swan Works, Bank Square, Wilmslow,
Cheshire SK9 THF Tel. Wilmslow 29599
(Discount HiFi, PA and Radio at
10 Swan St, Wilmslow.)

WW—015 FOR FURTHER DETAILS

HENGSTLER

Manufacturers of counters and counting systems

HENGSTLER GB LIMITED.
NAZEING NEW ROAD.
BROXBOURNE. HERTS, EN10 6SX.

TELEPHONE: HODDESDON 68451
TELEX: LONDOIT 263243

WW—036 FOR FURTHER DETAILS
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EXCLUSIVE OFFERS

NEVER BEFORE OFFERED
WORLD-WIDE RANGE
COMPLETE TRANSPORTABLE H.F. COMMUNICA-
TIONS CENTRE housed in Air Conditioned TRAILER
fitted two COLLINS KWT-6 500W 8.8.B. Transmitter-
Receivers and one COLLINS Receiver all fully tuneable|
2 to 30 m/es digital readout synthesised frequemcy
control, with line amplifiers and inputs, operating
position and remote control facilities and ancillary
equipment. Power input 115V or 230V A.C. Full details

on application.

PHILCO HC-150 POINT-TO-POINT STRIP RADIO HF
RECEIVERS 2/30 m/ca. Ten fully tuneable channels to
0-6 kes with synthesisers. Single and diversity reception
on ISB, DSB, 83B with 4 sub-bands to each channel.

Full detaila and pricer on application.

HIGHEST QUALITY [9° RACK
MOUNTING CABINETS & RACKS

CABINETS
Our  Height Width Depth  Rack Pansl
Ref. inincher  in inches in inches Space in ins. Prios
D 89 21 13 48

Ci £10-00
CL 30 80 36 42 £12-50
CR 89 30 20 — -00
DM 70 20 26 138 £2] -
FA 85 22 36 160  £22-00
no sides
FB 74 21 22 70 18-
FC 52 25 22 7 £17-00
Fp 10 22 24 72 £214:00
FE 72 22 21 68 £18-00
FG 11 19 18 10 £11:00
FH 15 21 17 11 £12-00
FJ 15 21 15 12 £12-00
FN 70 24 20 68 £17-00
FL 84 22 80
FM 70 72 27 120  £20-00
FP 76 22 18 70 £1800
Also Consoles. twin and multi-way Cabinets.
OPEN RACKS
Gur Heightin  Ohannel Rack Panel
Ref. inches Depth Space Baze Price
RF 85 3 79 16 £11-00
RG 51 14 £9-00

57 2
Full detatis of all above on request.

We have a large quantity of “‘bits and pieces’
we cannot list—please send us your requirements
we can probably help—all enquiries snswared.

% 400 channelPulse Height Spectrum Analyzers P,U.R.
% Racal 8A 21 anii 8A 52 Counters £30-00
% Airmec 245 L.F.150 watt Osciliators £30-00
% Bolartron CD 1015 Oscilloscopes £40-00
% Eddystone Recelver Cabinets £12-00
% Solartron 5/25000 cyc. Oscillators £24-00
% Dawe 630 Phase Meters £22.50
% Bouthern Inst. 1800 F.M. Meters £24-00
% Belling Lee T.V. Relay Equipment P.U.R
% Addo 5/8 track Tape Punches -
+ Tally 5/8 track Tape Readers £48-00
% 80 column Csrd Hand Punches £40-00
% 75 foot sectional seli supporting Towers  £300-0,
% Auto Electric Carillon Chimes £260-0!
 CV-157 Hoffman I8B/SSB Converters £95-00
% 10 foot Triangular Lattice Mast Bections

6 inch sides £12-00
% Ditto 15 foot with 15 Inch sides £29-00
% Casella A Electric Hy ] £24-00
% Racal MA-150 Bynthesisers £95-00

We have a varied assortment of industrial and
professional Cathode Ray Tubes available. lList on
requeat. |

% Racal MA-250 Decadc Generators £125-00
% Racal RA-98 8.8.B./D.8,B. Adaptors £75-00
+ Avo Qelger Counters, new g
% Bervomex 2KVA Voltage Regulators £44-00
% Double Co-axial Blowers 8x 8 220 v. A.C. £8-00
% Ampex 8.E.10 Auto Degaussers £45-00
% Uniselectors 10 bank 25 way full wipe £3-00
% R.C.A. 5 element 420 m/cs Yagi Beams £6-00
% Haynes 500 watt 230 v./1157. Isoiation
Transformers £9-00
% Mulrhead D.888 Analysers £80-00
% Laboratory Radlo Interference Filters £2-00
% Cawkell Type 1471 Variable Filters £70:00
% 04in. dla. Meteorological Balloons £2-00
% Flann Microwave Attenuators 4/12 GMC £40-00
FREE
40-psge list o! over 1,000 different items in stook ‘
svailable—kesp one by you.
INSTRUMENTATION TAPE
RECORDER-REPRODUCERS
AMPEX

FR-600

1" and 4" 14 and 7
tracks 4 speeds Trans-
istorized

MINCOM
CMP-100
1”47 17 7 tracks 6 speeds
E.M.I.

TD-1
1" 4 tracks 7 speeds
Several other amaller

decks.
Full details on request.

Prices of above are
from £100 to £400.

COMPUTER HARDWARE

+% CARD READER 80 col. 600 c.p.m.

+ PRINTER, High speed 1000 lines p.m.
+ TAPE READER, High speed 5/8 track
800 ¢.p.m.

Prices on Application

PLEASE ADD V.A.T. TO ABOVE

P. HARRIS
ORGANFORD — DORSET

R
BOURNEMOUTH-85051
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EX-COMPUTER
STABILISED POWER SUPPLIES

RECONDITIONED, TESTED AND
GUARANTEED

Rlpple <«<10mV. Over-voltage protection
120-130v. 50 ¢/s input. Stepdown transformer

to suit about £3.

o, FORTER THE ONLY

5-6v. 12A. £14

:SASI;?;EP)FANS 44 x 4 x 2in. 100 cfm. The Vo RANGE OF RECORD
° . =3 ung MAINTENANCE

'?):):?5.56 l;?zlos(a:;;\ dia. x 2%in. deep Ge“era‘lu" EQU'PMENT

R sciomy 3% ' THE WORLD

4 Send P.O. 15p (plus 4p
postage) for 48 page booklet
¢ providing all necessary informa-

BF180 25p BF182/3/ 40p BF184 17p BF187 13p
BFW10 55p BF336 35p 741 8 DIL 34p

ELECTROLYTICS tion on Record Care.
30000 200~ ¥ dia sf:, 233{3 CECIL E. WATTS LIMITED

Darby House

40004 70v., 3,600u 40v., 4% x 2in. dia. 55p (15p) Sunt v widd
unbury-on- ames., 11 IX.

10,0004 35v. 5,000u 35v., 40p (12p)
4,000p 100v., 44 % 24 55p (22p)

EX-COMPUTER PC PANELS 2 x 4in.
25 boards for £1 (30p).

QH Bulbs, 12v. 55w. .. 50p (7p)
250 Mixed Resistors . 60p (13p)

EXPRESS

Prototype Printed Circuits
Fastest in London Area

250 Mixed Capacitors . 60p (11p) . " .
200 S Planar Diodes ............ 50p (8p) Flatform Relay AZ 521 Ao e W ety e €10
Microswitches........ -+ 8for 50p (10p) Cradle relay with 4 change- . _Sub-Assembly Co, Ltd,
Min. Glass Neons ......... 8 for 50p (7p) overs, dustproof cover, H'ghﬁe:ddr'Sw ,W::tK.“: b
Postage and package shown in brackets Z‘g"; s(ozrt\gle or bifurcated Tol: West Kingsdown 2344
ntacts
Please add 8% VAT to TOTAL Contact material: =
Fine silver, silver palladium, SYNTHESISER SOUNDS SUPREME
. - : BY DEWTRON—THE UP-FRONT PEOPLE
KEYTRONICS gold nickel, fine silver AT e ot (sl i i s et
. id flashin can build professional standard synth. equip-
Mail Order only. V‘_“th hard go hing, ment from our modules if you can read and
: silver cadmium oxide solder! E.g. pitch-to-voltage enables your creation
44 EARLS COURT ROAD, LONDON. W.B Switching  2A/25A to play itself from sound of voice, sax, clarinet,
01-478 8499 capability 110v/125VD.C.~ guitar etc. Send 15p NOW for full catalogue. 10
- 30 W/100VA years experience from-—
Operating D.EW. LTD.
power ca. 400 mw 254 Ringwood Road, FernJown, Dorset.

Coil voltage maximum 60V
Surface area 36 x 30 mm
Height 11 mm

e,

‘SERIES 7' -
]

ZETTLER

Zettler UK Division
Equitable House,
Lyon Rd., Harrow,
Middx. HA12DU
Tel. (01) 8636329

GRAMPIAN NEPROSUCERS LASMTED Private enquiries, send 5p in stamps for brochure

Harworth Trading Estate. Feitham. Middisax LA S LI A THE QUARTZ CRYSTAL CO.LTD.

Q.C.C. WORKS, WELLINGTON CRESCENT.

Telephone: 01 B84 9141,
NEW MALDEN, SURREY. 01-942-0334 & 2988

SOWTER TRANSFORMERS TRANSFORMER LAMINATIONS enor- ]
FOR SOUND RECORDING AWD REPRODUCING EQUIPMENT mous range in Radiometal, Mumetal and COLOUR TV’s
O MR Rl | | H.C.R. also “C” & E" cores. Case and | | | ush CTY 25 dispiayed werking (40 plus, VAT
lished in 1941, Early deliveries, Competitive pricss. Frame assemblies. Iﬁ:ﬁ%:vugi';ﬁot’;:dfﬁo:o e ‘Zg::::;?sm:&
Largs A R LTD. MULTICORE CABLE IN STOCK condition.
Tronsformer Monufactrrers and Designers CONNECTING WIRES SUMIKS
7 Dedham Pisce, Fors Su-ng;. Ipswich IP4 LUP Large quantities of miniature potentiometers 1532 Pershore Road, Birmingham 30
Telephone 0473 51794 (trim pots) 20 ohm to 25K. Various makes. Tel: 021 458 2208
Wholesale and Export only.
SPECIAL NOTICE
QUARTZ CRYSTAL J. Black TO ALL MANUFACTURERS
OFFICE: 44 GREEN LANE, HENDON, NW4 2AH in the
UNITS from Tel: 01-203 1855.  01-203 3033 ELECTRONIC, RADIO, TELEVISION
® 1.5-80.0 MHZ STORE: LESWIN ROAD, N.16 and ALLIED TRADES.

Tel: 01-249 2260 Please note that we will purchase any
© FASTDELIVERY redundant and_surplus stocks which you
©® HIGH STABILITY may have available after stocktaking, or
® TO DEF 5271-A wishing to make spa(]:e ]for more :impolrtant

items. We are particularly interested in large
WRITE FOR WE PURCHASE ALL FORMS quantities of components, raw materials, etc.
McKNIGHT AND COMPONENTS, ETC. DISPOSALS LTD.
CRYSTAL Co. SPOT CASH 21 Lodge Lane, N. Finchley,
HARDLEY INDUSTRIAL CHILTMEAD LTD. . London, N12 8JG.
gs ESTATE, HYTHE, 7. 9, 11 Arthur Road, Readinsg, Telephone :
STD CODE 0az 14 o MAMPTON SO 2 Berks. Tel: 582 605 01-445 0749  01-445 2713 01-958 7624
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PEAK PROGRAM METERS TO BS4297°
also 200KHz version for high speed copying.

Drive circuit. 35 x BOmm. for TmA L.H. zero meter to BBC
ED1477. Gold 8-way edge con supplied.

4 off 10 off 50 off
Complete kit £10.00 £9.50 £9.00 £8.50
Built and aligned £14.00 £1330 £12.60 £11.90
ERNEST TL?RNER PPM meters. scalings 1/7 OR-22/+ 4. Type
642. 71 x 56mm £10-90; 643. 102 x 79mm £12.90.
Twin movement. scale 86 x 54mm £31.00

FREQUENCY
SHIFTER

REDUCTIO

PUBLIC ADDRESS : SOUND REINFORCEMENT

In any public-address system where the microphones and
Ioudﬂ)eakers are in the same vicinity acoustic feedback {(howi-
round) occurs if the amplification exceeds a critical value. By
shifting the audio spectrum fed to the speakers by a few Herrz
the tendency to ing at room r freqy s
destroyed and an increase in gain of 6—8dB is possible before
the onset of feedback. The 5Hz shift used is imperceptible an

both speech and music.

SHIFTE!S IN BOXES with overload LED. shiftbypass switch.
BS4491 mains connector and housed in strong diecast boxes
finished in attractive durable blue acrylic. Jack or XLR audio con-
nactors.
Type A B c

input impedance 200Kohm 200Kohm 10Kohm BALANCED
Ulﬂrﬂ impedance 2Kohm 20 or 600 ohm 20 or 600 ohwn BAL
PRICE £58.00 £68.00 .00
SHIFTER CIRCUIT BOARDS FOR WW July 1973 article
Compiete kit and board £21.00 /ncluding p.s.u. and DESIGNER
Board built and aligned £28.00 mains transtormer APPROVED

SURREY ELECTRONICS

The Forge, Lucks Green, Cranleigh,

Surrey GU6 7BG. (STD 04866) 5997
CASH WITH ORDER. less 5% UK post free. add VAT

a8$

TEXAS INSTRUMENTS.

SEMICONDUCTOR
CIRCUIT DESIGN VOL. Il

by B. Norris Price £5:25

THE TRANSISTOR & DIODE DATA
BOOK FOR DESIGN ENGINEERS VOL. |
by Texas Instruments. Price £2:25

MOTOROLA SEMICONDUCTORS
EUROPEAN CONSUMER DEVICES
Price £4-25

SEMICONDUCTOR DEVICES TESTING
& EVALUATION by C. E. Jowett Price £5'25

FET APPLICATIONS HANDBOOK by
J. Eimbinder. Price £2-00

SOLID-STATE HOBBY CIRCUITS
MANUAL by RCA, Price £1:15

ELECTRONICS: A HANDBOOK FOR
ENGINEERS & SCIENTISTS by G. H. Olsen.
Price £7-25

TELECOMMUNICATIONS by J.
Price £3-20

DIGITAL ELECTRONIC CIRCUITS &
SYSTEMS by N. M, Morris. Price £2:-40

MICROPHONES: DESIGN & APPLICA-
TION by L. Burroughs. Price £10-00

THE MAZDA BOOK OF PAL RECEIVER
SERVICING by D. J. Seal. Price £4-00

*ALL PRICES INCLUDE POSTAGE %

THE MODERN BOOK CO.

SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET,
LONDON, W2 INP

Phone 723 4185
Closed Sat. I p.m.

Brown.

CLASSIFIED
SOLDERING
N

I

240

TY >
) oLTS
£275 . °
VAT PAID °
P&P 33p o

New surplus stock as illustrated. AC 240 volts. Input power 100VA.
Instant heat at touch of trigger switch in handle. Cosstructed in
robust plastic casing with work light in front and 4’ X 3-core cable.

PROGRAMME
ES

Designed to
switch central heating
and hot water on/off twice a day.

Suitable for any electrical appliance

up to 3 amps 240 voits A.C.
P&P
£55 28,
VAT paid.

New surplus stock as illustrated. Size 7 X 4” X 3”

Smiths Time Switch with 24-hour dial which is simple to set to
switch on/aff twice per day at any times required. Also fitted with
two lever switches which can be set to operate two circuits which can
each be set o operate on Time Switch twice per day. all day, con-
tinugus, or off. Mounted in robust white plastic casing. Drilled for
fixing on back supplied with wiring instructions. Ideal for shop lighting
and many other applications.

SAE FOR CATALOGUE WITH MANY OTHER BARGAINS TO
C.W. WHEELHOUSE & SON

9/13 BELL ROAD, HOUNSLOW. PHONE 01-570 3501.

Classifieds continued from p,82
Articles for Sale Contiauved
TUDIO sound control desk needs attention to
wiring and mechanical construction. Consists of
‘‘Marconi’’ faders, units and amplifiers. Approx.
size 44 x 5§ x 2{'. Also:—'"*Ampex’” 14 channel
tape deck. £350.00 o.n.o, for more details write
to:—S. Whitaker, Flat 2, 224 Bramhall Lane_
Davenport, Stockport, Cheshire. [3953

SUPERB Instrument Cases by Bazelli, manufac-
tured from heavy duty PVC faced steel, choice
of 174 types. Send for free list. Brazelli Instrument
Cases, Dept. 22, St. Wilfrids, Foundry Lane,
Halton, LA2 6LT, near Lancaster. [3646

VACUUM is our speciality. New and second-hand

rotary pumps, diffusion outfits, accessories.
coaters, etc. Silicone rubber or varnish outgassing
equipment from £40. V. N. Barrett (Sales) Lud.,
1 Mayo Road, Croydon. 01-684 9917. 24

ALVES, large stocks, 1930 to 1974, many
obsolete types. S.A.E. for quotation. List, 10p.
Cox Radio The Parade, East Wittering, Sussex,
West Wittering 2023. [3890

60 KHz _MSF Rugby and 75 KHz Neuchatel Radio
Receivers. Signal and Audio outputs. Small,

compact units. Two available versions £35 and £60.

Toolex, Bristol Road, Sherborne (3211), Dorset.

ARTICLES WANTED

WANTED, all types of communications receivers

and test equipment.—Details to R, T. & I.
Electronics, Ltd., Ashville Old Hall, Ashville Rd.,
London, E.1l. Ley. 4986. 63

BOOKS, INSTRUCTIONS, ETC.

COMMERCIAL RADIO INFORMATION Bulletin.

Packed with facts on the IBA local radio stations,
Radio Luxembourg and the offshore stations. Send
20p for sample copy or £1.50 for 10 issues to Com-
mercial Radio News Agency, 67-69 Chancery Lane,
London WC2A [AF. [3443

CAPACITY AVAILAEBLE

AlRTRONlCS LTD., for Coil Winding—large or

» small production runs. Also PC Boards Assem-
plies. Suppliers to P.O., M.O.D., etc.
enquiries  welcomed, 3a Walerand
SE13 7PE. Tel. 01-852 1706.

‘Export
Road, London,
[61

BATCH Production Wiring and Assembly to

sample or drawings. Deane Electricals, 19B
Station Parade, Baling Common, London, W.5. Tel:
01-992 8976. [20

APACITY available to the Electronic Industry.

Precision turned parts, engraving, milling and
grinding both in metals and plastics. Limited capa-
city available on Mathey SP33 JIG BORER. Write
for lists of full plant capacity to C.B. Industrial
Engineering Ltd., 1 Mackintosh Lane, E9 6AB.
Tel. 01-985 7057. [14

DESIGN, development, repair, test and small pro-
duction of electronic equipment. Specialist in
production of printed circuit assemblies. YOUNG
Electronics Ltd.,, 54 Lawford Road, London, NWS$
01-267 0201. 29

ESIGN and development of electronic circuits and

systems. Experienced and qualified Engineers
available for analogue or digital projects. Box No.
WW 3966.

SMALL Batch Production, wiring assembly, to
sample or drawings. Specialist in printed circuit
assemblies. D. D. Electronics, 2 Bishopsfield,
Harlow, Essex. Harlow 33018. [17

RADIO AMATEUR well planned postal course.
Details from Electronic Publications, 53

Warren Court, Westcliffe Rd., Southport, Lan[clsé

ADIO and Radar M.P.T. and C.G.L.1. Courses.
Write: Principal, Nautical College, Fleetwood,
FY7 8JZ. 25

NEW GRAM AND SOUND
EQUIPMENT

LASGOW.—Recorders bought, sold, exchanged;
cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C“2l

RECEIVERS AMND AMPLIFIERS—
SURPLUS AND SECONDHAND
HRO Rx5s, etc.,, AR88, CR100, BRT400, G209,

$640, etc., etc., in stock.—R. T. & I. Electronics,

Ltd., Ashville Old Hall, Ashville Rd., London, E.11.
Ley. 4986. 65

LECTRONIC test equipment repair service

offered on Avometers, Signal Generators Pulse/
AM./FM./CW./AF., Frequency Counters,
D.V.M.s, P.S.U.s, Oscilloscopes. Production test
problems? Why not try us. ‘‘Q" Services Electronic
(Camberley) Ltd., 29 Lawford Crescent, Yateley.
Camberley, Surrey, Yateley 871048, [13

IGNAL generators, oscilloscopes, output melers,
wave voltmeters, frequency meters, multi-range
meters, etc., etc., in stock.—R. T. & 1. Electronics,
Ltd., Ashville Old Hall, Ashville Rd., London, E.11.
Ley. 4986 64

SERVICE AND REPAIRS

SCRATCHED TUBES. Our experienced polishing
service can make your colour or monochrome
tubes as new again for only £2.75, plus carriage 75p.
With absolute confidence sent to Retube Ltd., North
Somercote, Louth, Lincs, or 'phone 0507-85 300. {27

VALVES WANTED

WE buy new valves, transistors and clean new com-
ponents, large or small quantities, all details,
quotation by return.~— Walton’s, 55 Worcester Sl'éi

Wolverhampton.

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
'I'WO pair walkie talkies’ ‘*GEC’ COURIER”

complete with xtals require attention. Minus

carying straps. £24 pair o.n.o. Phone 01-303 6293514

MNEW GRAM AND SOUND
EQUIPMENT

LASGOW HI FI, Recorders, Video, Communica-

tions Reciever always available we buy sell and
exchange for photographic equipment. Victor Morris
Audio Visual Ltd., 340 Argyle Street, Glasgow, G.2;
31 Sauchiehall Street, Glasgow, G.1; 8/10 Glassford
Street, Glasgow, G.2. Tel. 041-221 8958.

FOR CLASSIFIEDS
RING
ALLAN PETTERS
01-261 8508 /8423
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TYPE A
Input: 12V DC

Output: 1.3kV AC
1.5MA

Price £2-95

Price £4-20

Postage & Packing 36p. Add V.A.T. at 8%
CHILTMEAD ! 0D ‘

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

NEW RANGE—TRANSISTOR INVERTORS

TYPE B
Input: 12V DC

Output: 1.3kV DC
1.5MA

TYPE C
Input: 12V to 24V DC

Output: 1.5kV to 4kV
AC 0.5MA

" Price £5-85

TYPE D
Input: 12V to 24V DC
Output: 14kV DC 100 microamps
at 24V. Progressively reducing for

lower input voltages.
Price £11

-
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i ©A67-140X
Wl wA67-410X

3 sizes...4 solutions

Four Westinghouse 67 cm diagonal
TV colour tubes. Each one directly
responding to the requirements

of the European market.

In 1971 we came out with the 90°
AB67-120X to meet set manufacturers’
need for a 67 cm diag. tube. 1972
saw widespread construction of the
“slim-line” set and we respnnde
with the 10 cm shorter profile 110°
AB7-140X.

This year an improved version of
this tube is available — the A67-410X.

Its “fast-on” technology for solid-
state circuitry permits European
viewers to obtain a full colour image
within 4-5 sec. following switch-on
of their receiver.

And recently, owing to the employ-
ment by many manufacturers of

a narrow neck system, we've intro-
duced the compatible 110° narrow
neck A67-150X.

All proving that at Westinghouse
we make a point of developing finer
products to match the dynamic

Westinghouse
@ helps make it happen

WW—002 FOR FURTHER DETAILS

needs of the industries we serve.
Here in Europe and throughout the
world.

For furtherinformation on these tubes
and the many hundreds of other
precision devices for industrial and
defense application, please write

or call:

Electronic Tube Division,
Westinghouse Electric S.A. No.1
Curfew Yard, Thames Street, Windsor
Berks. Phone: 63392,
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Multicore Solder preforms,
a little something
for automatic processes.

Multicore Preforms.

Multicore precision made solder
preforms come in virtually any shape
or size.Rings, washers.discs, pellets,
and lengths of solder tape —in most
soft solder alloys. Designed. with or
without flux cores.to make the most
of automatic soldering processes. a
solder preform is simple and accurate
to use.lt's just positioned between
the parts to be soldered and the
temperature of the metal surfaces
raised toabout 50°C above the
melling temperature of the solder.
The solder preform does the rest.
Heating techniques can include gas
flame. hot plate.oven conveyor.
induction coils. ~esistance/electrode
soldering,hot gas and infra-red.

Multicore Solder Preforms just get
on with the job. Automatically.

T

Our Solder Creams,
something else again...

New Multicore Solder Creams are
designed for electronics assembly
where quality is vilal. Like manufac-
turing diodes.for instance.or making
a tuner chassis, or soldering thick-
film circuits.

A finely graded solder alloy
powder in a thixotropic organic
vehicle.it's often quicker,cheaper.
easier and more reliable than other
soldering techniques.it’s different.

It doesn't spit or need stirring.It can
be applied by syringe,automatic
dispenser or screen printing —giving
instant soldering with good spread.
strong joints with low contact angles.
It can act as a temporary adhesive
during assembly-and the clear colour

flux residue —without solder globules

simplifies inspection.

There are three types of Multicore

Solder Cream —one of them may be
just what you've been looking for.

Approved USA Federal Specification QQ-S-571€

Multicore XM 27330

Product Ref.
Alloy Compaosition
Melting Puint

62/36/2 Sn/Pb/Ag

or Liquidus °C 179
Recommended Flow
Temperature °C 234

Low Melling Point
Soldering ol silver
and gold-plated
surfaces

Typical Application

MULTICORE
SOLDER CREA!
ROsin gasep XM2T-

MADF y PNGLANTD ‘:’m 1
E Wucncore soL0tAS Ly
f: Hiner( WempaTEad

XN 27248
50/40 Sn/P’h
188

250

General purpose
joints requiring
high quality selder
cream

XM 27328

96/4 Sn/Ag
221

280

Higher lemperature '
resistant joinis.

Lead free. Higher joint
strength than Sn/Ph

On Qualified Products List of U.S.A. Defense Supply Agency

For full information on these or any other Mullicore products. please wrile on your company’s letterhead direct to:
Multicore Solders Limited, Maylands Avenue, Hemel Hempstead. Hertfordshire HP2 7EP.
Tel: Hemel Hempstead 3636. Telex: 82363.



