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Australia $A1.20
Belgium Ft.61.50
Canada $1.50
Denmark Kr. 11.00
Finland Fmk. 6.20
Germany Dm. 4.50
Greece D1.45.00
Holland Dfl.4.50
Itaty L. 900
Malaysia M$3.26
New Zealand $NS1.20

Norway Kr.10.00incl. moms
Portugal Esc. 40.00

“ South AfricaR.1.10

Spain Ptas 80.00

Sweden Kr.6.90incl. moms
U.S.A.$1.50
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The Most Advanced Spectrum Analyser

~ You'veneverseena faster, more accurate way
of measuring frequency response from 30Hz to 110MHz

The TF 2370 Spectrum Analyser employs advanced
technology to provide a complete system for measuring
response, level, frequency. signal purity, modulation and
much more, with a speed and degree of accuracy previously
unobtainable. A digital memory permits the use of a standard
monitor tube and internal logic selects gain ratios and sweep
speeds for optimum performance. The specification speaks
for itself:

% Flicker-free 100 dB display of frequency response from

30 Hz to 110 MHz on a high brightness c.r.t.

% Electronic graticule, with a & 159 variation of horizontal
divisions for pin-point positioning against waveform display.
% Threeamplitude scales: one linear and two logarithmic
with expansion to | dB/div. with an accuracy of 0.1 dB/dB.
% 9-digit electronic counter automatically gives centre
frequency, reads any other frequency corresponding to
manually-adjusted 'bright line’ position on display, or the
difference frequency between the two, at the press of a

button. All to an accuracy of £2Hz & reference frequency
accuracy on high resolution and manual. Internal reference
frequency provided with setting accuracy of | in 107.

% Internal generator supplies synchronous signal source for
measuring such items as networks and filters.

%k For comparative measurements, unique memory storage
system will retain one display indefinitely as required, for
simultaneous display with response produced by items under
test.

#* Automatic adjustment of amplifier gains to give optimum
fowest-noise performance with full protection against input
overloading.

* Automatic selection of optimum sweep speed.

% With the 5 Hz filter, signals 100 Hz from a response at
0dB can be measured to -70 dB.

Please send for full information or ask for a demonstration
seeing is believing!

@
M. THE INNOVATORS

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

A GEC-Marconi Elect

ronics Company

WW-—001 FOR FURTHER DETAILS
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PORTABLE INSTRUMENTS
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ranges. O

=6004.

4.3kg.

£63 £66 £73

FREQUENCY 1Hz to 1MHz in 12 semi-decade

included on TG200DMP.
ACCURACY +2%=+0.03Hz.
SINE OUTPUT 7V r.m.s. down to <200uV with Rs

DISTORTION <0.1% to 5V, <0.2% at 7V from
10Hz to 100kHz.
SQUARE OUTPUT TG200D, DM & DMP only. 7V peak

down to <200pV. Rise time
< 150nS.

SYNC. OUTPUT >1V rm.s. sine in phase with
output.

SYNC. INPUT *1% freq. lock range per voltr.m.s.

METER SCALES TG200M, DM & DMP only. 0/2V
0/7V &—14/+6dBm.

SIZE & WEIGHT 260mm x 130mm x 180mm

T7G200 TG200D TG200M TG200DM TG200DMP

to 1% fine control

£76 £80

FREQUENCY 0.2H! to 1.22MHz on four decade
controls
ACCURACY +0.02Hz below 6Hz.

+0.3% from 6Hz to 100kHz.
+19% from 100kHz to 300 kHz.
+ 3% above 300 kHz.
SINE OUTPUT 5V r.m.s. down to 30uV with Rs=6004.
DISTORTION <0.15% from 15Hz to 15kHz.
<0.5% at 1.5Hz and 150kHz.
METER SCALES 2 Expanded voltage &—2/ +4dBm.
SIZE & WEIGHT 260mm x 190mm x 180mm. 5.6kg.

TG668B TG66A

Battery £‘| 70 Mains & £‘| 90
model battery model

FREQUENCY 3Hz to 300kHz in 5 decade ranges.
ACCURACY +29% +0.1 Hz up to 100kHz,
increasing to *3% at 300kHz.

SINE OUTPUT 2.5V r.m.s. down to <200uV.

DISTORTION <0.2% from 50 Hz to 50kHz.

SQUARE OUTPUT 2.5V peak down to <200uV.

SYNC. OUTPUT 2.5V r.ms. sine.

METER SCALES 0/2.5V &-10/+10dB on TG152DM. }

SIZE & WEIGHT 260mm x 130mm x 180mm. 3.4kg.

TG152D TG152DM

Without £53 With £63
meter meter

LEVELL ELECTRONICS LTD.

Moxon Street, Migh Barnet, Herts. EN5 55D
Tel. 01-449 5028/440 8686

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

WW—004 FOR FURTHER DETAILS



Wireless World, January 1976

Teonex are
better khnown abroad...

because we don’t sell
in the U.K.

o
D
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Electronic valves (a really comprehensive
range), semi-conductors (a wide variety),
integrated circuits.

Teonex offers more than 4,000 devices.
They are competitively priced and they are
superlative in performance, because the company
imposes strict quality control. Teonex concentrates
entirely on export and now operates in more than
70 countries, on Government or private contract.
All popular types in the Teonex range are nearly
always available for immediate delivery.
Write now for technical specifications and prices
to Teonex Limited, 2a Westbourne Grove Mews,
London W11 2RY, England.

Cables: Tosuply London W11. Telex: 262256

TEONEX]
ELECTRONIC VALVES + SEMI cowucms for Teonexport only

WW—006 FOR FURTHER DETAILS




For faster delivery

try the

Our Appointed Distributorshave
been orderinginstrumentson
your behalf for over ayear now.
This meansthey can qeliver your
order quicker thanany other
sourcé. They can help you choose
therightinstrument, too

Here's whereto contact them:
LONDON AREA

London

Edmundson Electric Ltd.
Tel: 01-8911331
ERD(South East) Ltd.
Tel:01-928 5620
Lugton & Co. Ltd. Tel:01- %48 8247
RT&I Electronics Ltd.
Tel:01-539 4986

ITT Distributors Ltd.
Tel:01-803 6522

Harlow

ITT Instrument Services
Tel: 0279 29522
Welwyn Garden City
Ellistons (Welwyn) Ltd.
Tel:07073 26344
MIDLANDS

Coventry

Mercia Electronics Ltd.
Tel: 0203 24091

Birmingham

[TT Distributors Ltd.

Tel:021-236 5030

ERD(Midlands) Ltd. Tel:021-236 5060
Northampton

EMF(Etectrical) Ltd. Tel:0604 21711
Norwich

Newey & Eyre Ltd. Tel: 0603 49341
Nottingham

Newey & Eyre Ltd. Tel: 0602 866531
NORTHERN IRELAND

Belfast

Eirco Ltd. Tel:0232 42911

NORTH EAST

Hull

Edmundson Electric Ltd

Tel:0482 20691

Leeds

Farnell Electronic Components Ltd.
Tel:0532 636311

Wetherby
Farnelf Instruments Ltd.
Tel:0937 3541

Newcastle upon Tyne

J.Cledson & Co. Ltd. Tel: 0632 860955
NORTH WEST AND N. WALES

Salford

Hirst Ibbetson & Taylor Ltd.
Tel:061-832 9711

sources

J.Walton (Electrical) Ltd.
Tel:061-872 4224

SCOTLAND

Clasgow

ERD(Scotland) Ltd. Tel:041-647 7141
Elesco-Fraser Ltd. Tel:041-221 9301
SOUTHWEST ANDS. WALES

Bristol

Black Arrow (Electronics) Ltd.

Tel: 0454 315824

Cardiff _

Newey & Eyre Ltd. Tel:0222 45831
Bath

ERD(South West) Ltd. Tel:0225 63281

You will still be able to buy our instru-
mentsthrough your usual wholesaler,

although he may
70t be an Appointed
Distributor. g

1

Avolimited

Evershed & Vignoles Limited MEGGER Instruments Division
H. W Sullivan Limited
Tav[or Electrical Instruments Limited

THORN Thorn Measurement Control and Automation Division, Archcliffe Road, Dover, Kent. Telephone: Dover (0304) 202620

WW — 093 FOR FURTHER DETAILS.




Audio Lahoratory
Instruments

To expand the distribution of Audio Laboratory
Instruments RADFORD are looking for new
dealer/agents outside the United Kingdom. If
you are a supplier of laboratory instruments to
professional and industrial end users it could be
to your advantage to learn more about
RADFORD audio. measuring equipment.

Write today for leaflets and details of franchised
dealership. :

Radford Laboratory Instruments Ltd -
Ashton Vale Road
Bristol BS3 2HZ England
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LDO3. Low Distortion Oscillator

Frequency range: 10Hz — 100kHz.

Distortion: Distortion less than 0.002% over audio band.

Size: 17”7 x 7”7 x 83". £275.00
LDO3B. Low Distortion Oscillator

As LDO3 but additionally fitted with output amplifier and
transformer providing a 600 ohm floating balanced output.
Unbatance: —80dB. 1kHz. —60dB 10kHz. £375.00
DMS3. Distortion Measuring Set

Frequency range: 5Hz — 50kHz.

Measurement down to 0.001%.

Size: 17" x 7" x 83", £225.00
HSV1. High Sensitivity Voltmeter
Average reading: 10uV to 300V f.s.d £125.00
HSV2. High Sensitivity Voltmeter
True r.m.s. reading. 10V to 300V f.s.d. £175 00

ANM1. Audio Noise Meter and High Sensitivity
Voltmeter

Average reading: 10V to 300V f.s.d.

Includes Wide band, Audio band, IEC curve ‘A" and CCIR
weighting networks. Illustrated above £150.00
ANM2. Audio Noise Meter and High Sensitivity
Voltmeter

As ANM1 but true r.m.s. reading. £200.00

WW — 047 FOR FURTHER DETAILS

FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

; Type H3020 -1
oY Single pen

Specification

Basicerror............. 2.5%
Sensitivity . . ........... 8mA F.S.0.
Response . . ............ 0.2 sec.
Width of each channel . . . .. 80mm
Chart speeds. selected by
pushbuttons. ......... 0.1-0.2—-0.5-1-2.5—
—5—12.5—25mm/sec.
Chartdrive............. 200-250v 50Hz

Available for immediate delivery

Type H3020-3

Three-pen

Recording: Syphon pen directly attached
to moving coil frame,
curvilinear co-ordinates

Equipment:  Marker pen, Timerpen, Paper footage

indicator, 10 rolls of paper, connectors,
etc.

H320-1: 285x384x16.5mm
H320-3: 475x384x16.5mm
PRICE: H320-1 £80.00
H320-3 £130.00
Exclusive of VAT

Dimensions:

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF

Tel. 01-727 5641

SLEnE

Telex: 261306

WW - 058 FOR FURTHER DETAILS



JointheDigi
Teach yourself the

latest techniques of
digital electronics

Computers and calculators are only the beginning of the

digital revolution in electronics Telephones, wristwatches,

TV, automobile instrumentation — these will be just
some of the application areas in the next few years.

Are you prepared to cope with these developments?

Thus four volume course — each volume measuring
113" x 84" and containing 48 pages — guides you
step-by-step with hundreds of diagrams and questions
through number systems, Boolean algebra, truth tables,
de Morgan's theorem, flipflops, registers, counters and
adders All from first principles The only imtial abihity
assumed 1s simple arithmetic

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

Also available — a more
advanced course in 6
volumes:

1. Computer Arithmetic
Boolean Logic
Arithmetic Circuits
Memories & Counters

Calculator Design

S O

Computer Architecture

Offer. Order this together
with Digital Computer Logic &

Electronics for the bargain
9 plus 50p  price of £9.25, plus 50p
. p&p p&p.

Design of Digital Systems contains over twice as much
information 1n each volume as the simpler course Digifal
Computer Logic and Electronics All the information n the
simpler course 1s covered as part of the first volumes of
Design of Digital Systems which as you can see from its
contents also covers many more advanced topics

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

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

of information before proceeding to the next.

Student

Guarantee — no risk to you

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

Digital Computer
Logic and
Electronics

A Self-instructiomal Course

Basic
D mpLber

ogical
Sircuit
slements

Designing circuits
‘o carry out
logical functions
“lipflops

and

registers

£3.905

plus 50p packing and
surface mail anywhere
in the world. _

Quantity discounts
available on request.

Payment may be made
in foreign currencies.

VAT zero rated.

© o, Cambridge Learning Enterprises, |
FREEPOST, St. ives, Huntingdon, Cambs.
PE17 4BR

| I
| *Please send me . . .. set(s) of Digital Computer l
| Logic and Electronics at £4.45 each, p&p |
| included I
*or . . . . set(s) of Design of Digital Systems at
| £6.45 each, p&p included |
’ *or . . . . combined set(s) at£9.75 each, p&p |
included 1
| Name ... ... ... . |
: Address ... .. e . !

No need to use & stamp — just print FREEPOST on the
envelope.
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sound equipment

2 Grampian/§

GRAMPIAN REPRODUCERS LTD. HANWORTH TRADING ESTATE FELTHAM ., MIODLESEX TELEPHONE 01-894 9141

X209

WW—029 FOR FURTHER DETAILS

PRO ss 0 SILICON transistors resulting in greater reliability and more stable

TAPE TRANSPO RTS performance at high ambient temperatures, including tropical
climates. )

and multi-channel electronics ! ;

for studio and industrial use

]
valno.dlo TRANSVERTORS

Vairadio sinewave and square wave transvertors now incorporate

Type 19

25mm mode/ ‘F'YPE D12/400S

” A wide selection of types are available to drive practically any
equipment within the power rating.
* Tapewidths up to 25mm A random selection of types:
% Speeds: 3mm/s minimum up to 152c¢m/s max
2 and 4 speed models Input Oz
Finance % Reel Capacit t 29¢ C24/60S 24v DC  115/230v 60watts Sine wave
available pacity up to 29cm D12/400S 12v DC 115/230v 400watts Sine wave
* Remote Control Facility D12/500T 12v DC  115/230v 500watts Square wave
% Tape Tension Control : D24/150T 24v DC 115/230v 150watts Square wave
% Automatic Interlock against misuse D12/250/24 12v DC 24v DC 8A
% Special models to customer requirements Please send for literature WW675
BRENELL ENGINEERING CO LTD e e R e
BROWELLS LANE, FELTHAM, MIDDLESEX, TW13 7EN
231-5 Liverpool Road. London N1 1LY. Tel: 01-607:8271 Tel: 01-890 4242/4837

R RS SR S T R e R s RN . WW—065 FOR FURTHER DETAILS
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The world over-
You get the
best service
from Haltron

Haltron

WW—014 FOR FURTHER DETAILS

For high quality electronic:valves,
semiconductors and integ-ated
dircuits — and the speadiest service —
specify Haltron. It's the first choice of
Governments and many other users
throughout the world. Haltron product
quality and reliability are clearly
confirmed. The product range is very,
very wide. And Haltrcn export
expertise will surely meet your
requirements. Wherever you are, get
the best service. From Haltron.

Hall Electric Limited,
Eliectron House,

Ciay Avenue, St. Mary Cray,
Orpington, Kent BRS 3QJ.
Telephone: Orpington 27039
Telex: 896141




At Home
Soldering ?

You should be — with the LITESOLD
CONQUEROR

A superbly handling lightweight iron,
fully insulated and earthed for safety.
Bits are interchangeable, non-seize, and
are available in 16 different shapes and
sizes, from 1/16"" upto 1/4”, in
copper and long-life types. (Standard

fitting, 1/8"" copper single chisel shape).
Covers a range of work often needing
several different irons.

A special spring stand gives safe, easy
location of the iron and spare bits. The
heavy heat-resistant base is complete
with non-slip pads and bit cleaning
sponge.

Send cheque/PO direct, or ask for leaflet.

Wireless World, January 1976

Conqueror lron Only  £3.35
Iron & Spring Stand  £5.66
. |ron, Stand & set of
B 4 spare copper bits £7.30
(Prices include 8% VAT
and p. &p.)

LIGHT SOLDERING DEVELOPMENTS LTD

97-99, Gloucester Road, Croydon, CRO 2DN. 01-689 0574 LS/M

WW—963 FOR FURTHER DETAILS

ELECTRONIC
INDUSTRIAL THERMOMETER

HOKUTO ELECTRIC WORKS, LTD

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 13 volt standard size battery.

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

50 top e
. | i
®, v 23 N ket 2
S s

a4 N A
"L :

TR Q
SR45 72 x56 p—

SR52 78x63
SR65 95x 75

SA38 43 x43
SA45 51 x 51
| SA52 61 x61
K SAB65 82x78
|

A selection ||
i from our Range |

25 R
s Competitive
P Prices!
g2

= High Quality!
TAD48 48x 42 Personal Service! gggg gé x 52
TAD66 66 x 60 Full Electrical G
SE65 100x 80
Iﬁg??s 1?2 x 1(7)2 and Mechanical segs 120x 100
X Information

TAD152 150x 110
) on Request!

i g

WW-—035 FOR FURTHER DETAILS

\ Vivigy i SU45 69 x 53
~ # § SUS5 87 x 63
v | SUB5 105 x 77
- All dimensions
n mm
SAB5 82 x 78

For laboratory
use

SERVO AND ELECTRONIC
SALES LTD.

24 High St., Lydd. Kent, TN29 9AJ
Tel: Lydd 20252 Telex: 965265

WW—U72 FOR FURTHER DETAILS
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Make light work

of wiring - 2
with the NEFW ¥

SELF ADHESIVE
WIRE STAPLES

E
| Countless uses in industry and offices

%QUICK AND EASY TO APPLY - F
EVEN IN AWKWARD PLACES .
%SAVES DAMAGE TO WOOD AND PAINTWORK :
%STICKS ON INSTANTLY : HOLDS WIRE FIRMLY :

.

:

1 You'll save enormous time and trouble with the
§ new Brandauer adhesive staple. Just peel off the
;
§

—
Pl

backing strip and press staple into place. Then

bend clips over to hold wire firmly in position.

No messing with pins, tacks, soldering or
5 drilling. No damage to woodwork, e.g. skirting
i boards. Use the Brandauer Staple for any wall,
frame or cabinet wiring jobs — it's wonderfully
easy for fitting in those awkward corners.

Send now for details to:

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 Piccadilly, London W1V OHL. Tel:01-629 9356.

R S P e O L s e e

WW—054 FOR FURTHER DETAILS

1 s - Rank
WOW & FLUTTER Meter

Fully transistorised
Pe. for high refiability

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

High accuracy
with crystal controlled oscillator

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

Two models available:
Type 1742 A’ BSA847: 1972 DIN 45507
CCIR 409-2 Specifications
Type 1742 'B’ BS 1988: 1953 Rank Kalee
Specifications

" For further information please address your enquury (o
Mrs B. Nodwell
Rank Film Equipment, PO Box 70

x®

RANK FILM Great West Road, Brentford
Middlesex TW8 9HR
EQUIPMENT  Tel: 01-568 9222 Telex 24408: Cables Rankaudio Brentford

»

G ard Kérs
TheBest
- of British

L. ___L__ENCAPSULATED POWER SUPPLIES
; DC Input — NV Converter Series
@ Fully stabilized
input/output isolation
Short circuit protection
Fully shielded, low radiation
Commutation spikes less than 20 mV P-P

TYPICAL

Cat. No. Nominal DC OUTPUT REGULATION (Volts)

{nput Voltage Volts Amps LINE LOAD
NV7300 € 2x15 0.25 .006 .006
NV7308 5 180 0.05 2.5 2.5
NV7312 12 5 1.00 .005 .024
NV7314 12 2x & 1.00 .005 024
NV7317 12 6 1.00 .009 .021
NV7319 12 2x 6 1.00 .009  .023
NV7323 12 2x12 0.50 .014 .01
NV7328 12 2x15 0.50 .019 011
NV7336 12 24 0.5 .07 .09
NV7342 24 5 1.00 004 .024
NV7344 24 2% 5 1.00 .004 .024
NV7349 24 2x 6 1.00 .008 .023
NV7353 24 2x12 0.50 010 ' 012
NV7357 24 15 1.00 .024 021
NV7358 24 2x15 0.50 015 012
*NV7366 24 24 0.5 .07 .09
NV7368 24 50 0.25 3 2
NV7372 50 5 1.00 .002 024
NV7383 50 2x12 0.50 .007 .on
NV7388 50 2x16 0.50 .010 012
NV7396 50 24 0.5 .07 .09
*NV7398 50 50 0.25 3 .2

Based on ambient 20%C, 100sg. in heatsink
*modules facilitating polarity changes
Additional designs are fully described in GT.218.

AC Input — Ninimod Series - )
e P.C. mountirg interchangeable i*-'- . o
with most American types
Linear stabilization
Foldback current limiting
Wide temperature range
Modules available for U.K.
(210-250v), European (200- b
240v) and American (106-121v} requirements
e Supply Frequency 50-400Hz

Short Circuit

OUTPUT % Regulation

Type Current mA line & load
number Voltage* Amps {Typical) (Typical)
PUOT 5 0.5 370 0.3
PUO2 5 1.0 770 0.5
PUO3 16-0-1€ 010 37 0.1
PUO4 15-0-1€ 0.20 84 0.1
PUQOS 12-0-1z 0.12 a5 0.1
PUOG 1201z 0.24 120 0.2
PU1 18-0-1& 0.15 50 0.1
PUIO 15 0.10 37 0.1
PU12 12 0.10 45 0.1
PU13 18 0.065 23 0.1

* Voltage tolerance Sv models £ 0.1v. All other models * 0.2v.
Nickel-Cadmium Cell Charger Units

Constant current outputs p2rmitting up to 10 cells to
be charged in series. DC INPUT - NV7304 AC INPUT - PUQ7
ALL UNITS DESCRIBED ARE NORMALLY AVAILABLE
FROM STOCK. SPECIAL nEEIQN SE_R_VICE. CUSTOM
BUILT UNITS FOR APPLICATIONS REQUIRING
DIFFERENT SPECIFICATICNS ARE PRODUCED AS
PART OF OUR STANDARD SERVICE. TRY US FIRST.

Christchurch - Dorset BH23 3PN

Telephone 0201-5 2284
‘ Telex 41276 Gardners XCH
. Approved manufacturers of
electronic transformers, modular

power supplies, inverters and converters to Defence Standard 05-21
WW-—067 FOR FURTHER DETAILS

(Gardners)

Gardners Transformers Limited
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They use them here,they use them there,

" WW — 025 FOR FURTHER DETAILS

Being completely self contained, the
Sullivan Multi-Purpose Potentiometer, Type
44228 isequally athomeinalaboratory,ona
productionlineoron-site.

This versatile unitis intended for the cali-
brationand testing of thermocouplesand
associatedindicators and recorders. ftcan
measure or supply potentials up to101 mv(to
anaccuracy of +0.1%! An optional Voltage
Ratio Box type 44763 extends measurements
upto 500V,

The Sullivan Multi-Purpose Potentiometer
incorporates a solidstate d.c. null detector which
carries acentre zerologarithmic scale with sen-
sitivity at 12 pV per division, for small deflections.

Andtocapit all, this precision engineered
unitis ruggedenough to go anywhere and give
accuratereadings. Cetintouch to-day for fully
detailedliterature.

those engineers use them everywhere.

(Sullivan)

H. W. Sullivan Limited, Dover, Kent.
Tel: Dover (0304) 202620 Telex: 96283.

| Thorn Measurement Controland Autcmation Division
THORN

Problem.

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

M-OV audio beam
tetrodes. A pair of KT66s
will give up to 50W and a
pair of KT88s will give

up to 100WV.

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

EEVand M-OV
know how.

THE M-O VALVE CO LTD, Hammersmith. London, England W6 7PE. E
Tel: 01-603 3431. Telex: 23435. Grams: Thermionic London.
WW—015 FOR FURTHER DETAILS

Switching problems?
Rely on Zettler.

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

Our product range \
comprises:

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

Stepping Relay AZ170
Contacts are mechanically
latched and thus unaffected

by supply interruption.

Regular contact configurations
from 1 make up to 3 changeovers.
Heavy duty version with 1 make
or 1 changeover. Switching
capability: 3 Aat 125V AC.

Coil voltages: 6to 110 V DC.

J

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

ZETTLER ...
[ UK Division
Brember Road

Harrow, Middx. HA2 8AS, Tel. (01) 422 0061
A member of the worldwide ZETTLER electrical engineering group, est. 1877

WW-—011 FOR FURTHER DETAILS
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A message for dealers
in exclusive high quality
audio equipment -
everywhere.

It is now proposed to expand the distribution of
RADFORD products by supplying from the
factory in BRISTOL direct to franchised dealers
outside the United Kingdom.

If you have a discriminating clientele looking
for the finest audio equipment and loudspeaker
components available, you could profit from a
direct RADFORD franchise.

Wiite today for details and leaflets.
Radford Audio Ltd

Ashton Vale Road
Bristol BS3 2HZ England

Il

-
ZD22
Stereo Pre-amplifier Control Unit
A stereo pre-amplifier of virtually zero distortion.
Inputs for disc, tuner, and two tape machines.
Size 17" x 42" x 10" deep. £145.00
HD250 Stereo Integrated amplifier
Incorporates ZD22 pre-amplifier with low distortion
power amplifier of 50 watts per channel into 4-8 ohms
joad. Headphone cutput. Illustrated above.
Size 17" x 42" x 11", £195.00
ZD100 Power amplifier
Power output 120 watts in 4 ohms and 75 watts into
8 ohms. Distortion less than 0.004% up to clip level.
Size 17" x 43" x 13". £175.00
ZD200 Power amplifier
Power output 250 watts into 4 ohms and 150 watts into
8 ohms. Distortion less than 0.004% up to clip level.
Size 17" x 7" x 13", £295.00

WW — 046 FOR FURTHER DETAILS

Your choice of
Live Sockets-
Instantly!

A texor DIS-BOARL gives you up to 6
sockets from one pcwer outlet. Portable
Or permanent fixing, compact units, with
safety neon. Over 1 000 socket
combinations availzble from stock. All
-ypes of fittings and finishes

Brochure from
LEXOR DIS-BOARDS LIMITED
Allesley Old Road. Coventry
Telephone 72614 ¢r 72207

WW—033 FOR FURTHER DETAILS

MULTI TESTERS

USED THROUGHOUT THI WOncD. SANWA'S EXPERIENCE OF 30 YEARS ENSJRES
ACCURACY. 3JELIABILITY. VERSATILITY. UNSURPASSED TESTER PERFORMANCE
COMES WITH EVERY SATWA.
6 mosnihs’ Guarantee

Excellent Repair Se-vice

MODEL P2B £11.75 MODEL K30THD £24.20
WOOEL JPS0 £12.680 MODEL FBOTRD £26.40
WODEL YX36OTR £14.90 MODEL 380CE £29.12
MODEL USDOX £16.10 MODEL N101 £3185
MODEL A303TRD £19.15 MODEL 460E0 £35.13
MODEL BXSES £2290 MODEL EMBOO £74.50
MODEL AT4S £23.15 MOOEL R1000CB £i8.27

U-50DX THLSE PRICES DO NOT INCLUDE VAT,

Cases extra, available lor mosi meters. but not sold separately
Please write for illustrated leaflet of these and other sperialised Sanwa meters

QUALITY ELECTRONICS LTD.

47-49 HIGH STREET,KINGSTON-lI)PON-THAMES.SURREY. KT1WP |
Tel: 01-546 4585

Ww—007 FOR FURTHER DETAILS

Telford
Oscilloscope
cameras

Type A modular system with widest \
range of film backs, lenses, viewing
systems amd adaptors to meet virtually
all requirements.

Plus inexpensive Type P (prices from £50)
utilising coaterless Pplaroid ® film and
Robot with economical 35mm film for

continuous feed. '

More complete details available on request from:

Telford PRODUCTS LTD.

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

m A MEMBER COMPANY OF BENTIMA INDUSTRIES LIMITED

3
®Reg. Trade Mark.

R
WW — 026 FOR FURTHER INFORMATION
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HIGH POWER DC-COUPLED AMPLIFIER

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

FULLY PROTECTED AGAINST SHORT CCT,
MISMATCH, ETC.

* 3 YEAR WARRANTY ON PARTS AND LABOUR

* % *

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

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

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

Phase Response +0. —15 DC to 20kHz. 1 watt 80 Input sensitivity 1.75 V for 150 watts into 802
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

Intermod. Distortion Below 0.05% Q.01 watt to 150 watts Protection Short. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 8Q Power supply 120-256V. 50-400Hz

Hum & Noise {20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount. 7 High, 93 Deep
Other models in the range: D60 — 60 watts per channel D150 — 150 watts per channel

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,

MACINNES LABORATORIES LTD SAXMUNDHAM, SUFFOLK IP17 2NL

TEL: (0728) 2262 2615
WW—031 FOR FURTHER DETAILS

Contractors to H.M. Govt. P-O.

REPAIRS | NEON
OF ELECTRICAL MEASURING INSTRUMENTS F“_AMENT

7-14 DAYS SERVICE AND LED

INDICATORS

< MODEL 8 MKV

STOCKISTS

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

WE SPECIALISE IN ASSEMBLIES, AND IN THE
REPAIR, CALIBRATION AND CONVERSION
OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL
AND PRECISION GRADE

52 Silver Street,

LEDON INSTRUMENTS LTD. Stansted,

Essex.
GLADSTONE WORKS, GLADSTONE RD, ASSOCIATES (LRl
Fou(esﬁoms, KENT. idabbindl STN STD 03M
TEL: (STD) 0303 57555 '
WW — 024 FOR FURTHER DETAILS |
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AEL3030

The AEL 3030 is a compact, fully solid-state 150 watt
PEP output Transmitter-Receiver covering 2.16 MHz on
4 or 6 channels.

Rugged construction for today’s tough environments.
Easily accessible for simple maintenance.

Ten plug-in modules give maximum insurance against
loss of service.

The advanced technology used in the AEL 3030
provides unmatched efficiency in point to point or
mobile communication, minimises size and cost and
maximises reliability!

DESIGNED FOR RELIABILITY
a5 m\h’,}"‘m;,swb}(&‘b’:hku )

*

For further information and
colour brochure write to

A E IA GATWICK HOUSE

HORMLEY, SURREY, ENGLAND
TELEPHONE: HORLEY (02934) 5353

Telex: 87116 (Aerocon Horley)
Cables: Aerocon. Telex: Horlev

WW — 085 FOR FURTHER DETAILS

IN SOLDERING

Iso-Tip Cordless
Soldering Iron

Ideal for factory, field servicing,
laboratory or home, the Iso-Tip
Cordless offers a great advance in
soldering. It is completely portable,
heats in 5 seconds and recharges
automatically in its own stand.

The Iso-Tip is powered by
long-life nickel cadmium batteries
giving tip performance up to 50
watts with a temperature of 370°C.
Tips are available in five different
sizes ranging from Micro to
Heavy Duty to meet all soldering
requirements.

Greenwood Electronics
Portman Rd, Reading RG3 INE, England
Telephone: Reading (0734) 595844.
Telex: 848659.

FREQUENCY COUNTERS

HIGH PERFORMANCE REASONABLY
PRICED ELECTRONIC INSTRUMENTS

TYPE 901

CRYSTAL OVEN

TWO TONE BLUE CASE £370 520 MHz
Sensitivity 10mV. Stability 5 parts 10

30IMm 32M#Hz 5 Digit £78 | 401 32MHz 6 igit €121
501 32MHz 8 Digit £178 | 701A 80MHz 8 Digit £195

801A/M  300MHz 8 Digit £305 | 90IM 520MHz 8 Digit £375
8018/M 250M#Hz 8 Digit £262 |  Memory versions available if not
Start/Stop versions plus £12 suffixed M £25 extra

Type 10§ 1MHz 100KHz 10KHz Crystal Standard £85
Type 103 Off/Air Standard £85

SUPPLIERS TO: Ministry of Defence. G.P.O_, B.B.C.. Government Depts.,

WW—036 FOR FURTHER DETAILS

Crystal Manufacturers and Electronic .Laburgturitn world-wide

R.C.S. ELECTRONICS
NATIONAL WORKS, BATH ROAD
HOUNSLOW, MIDDX. TW4 7EE

Telephone: 01-572 0933/4

‘WW — 048 FOR FURTHER DETAILS
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SPECIALISTS IN COIL ﬂ
AND TRANSFORMER
WINDING:

JDL]

Torroidal: ¢ core: high
speed high turn bobbin
winding: chokes and wave
winding

any quantity, any rating.

Electronics Limited

27 STATION ROAD
BRIMINGTON

CHESTERFIELD
DERBYSHIRE, ENGLAND

] _ o TEL: 0246 70297/8/9
Send for new catalogue. . _ A TELEX 54284

WW—009 FOR FURTHER DETAILS

THE TUNER YOU CAN TRUST

(W.W. APRIL/MAY 1974)

This tuner has been
designed for use with high
quality audio equipment. It
has therefore been designed
so that only high quality,
_audjio signals may be heard
There are no interstation
_noises, distorted or
mis-tuned stations,
spurious tuning responses,
or other unwanted effects.
There are only clear stereo
programmes set against a
background of silence.
When the tuning lamp is
out — silence; tuning lamp
on — one of a multitude of
receivable stations, in
perfect tune, and held by

ITTLJ e (LITTYTY fﬁ

‘“"0 YUNE

- —“——————_. FM STEREQ

powerful a.f.c. i
Kits 1 to 12 listed below supply you with all you need to build this high quality tuner, including
every nut and bolt, plug, socket, and mains lead. A complete after-sales service is available for

i fault finding, and a full guarantee provided. All sub blies are available ready built and

NEW REVISED PRICES (EXC. VAT) d to simplify or you may purchase the pleted tuner with a five-year

VAT Rete 25% WA

K1-4 Main receiver board . . ... ... £2455 INDIVIDUAL PARTS SAE. please for details to:

K5-7 Stereo decode board ... ... .. £7.05 (included in Kits 1-12) B AL pleas

K8 Function Switches . .. .. ... ... £4.95 LP1186 trontend. . . ... £4.53

K9a Pre-set stationunit . . . . ... . .. £13.75 MC1310P decoder . . . . .. £3.15

K10 Power supply unit . .. .. ...... £5.59 5397553)3 if. amp . . 2257;8 .

K11 Cabinetand allelse .. . ... ... £27.70 SL30468B trans. array .. .. 1.

K12 Meter with drive SL301B dual trans. .. ..... £1.40 con es Lgn

components . ... ........... £11.00 Filter SFG10.7MA . . . . £2 95
'K1-12 PACKAGE PRICE . . . . £85.00 Coil with wire . . S . £0.50 .
saving £9.59 Ten turn pot. 50K . . . .. {:23.55 33 RESTROP VIEW, PURTON, W".TS SN5 QDG
U.K. postage 30p per kit, free over £15. Postage per item U K. .. .. .. £0.20

J. A. SKINGLEY & N. C. THOMPSON

Ready built and tested £102.00. Securicor delivery (mainiand only). £3 extra

DIGITAL CLOCK KITS : ALARM AND STANDARD

@ Fast Building , Clock Chip MM5314N £2.95
oo, elaliollon Insimferlons 0.63" LED Displays NSN61L £1.65
@ No knowledge of elect'rochs needed Segment Driver Chip DM8865N £0.50
@ The most comprehensive kit and Mains Transformer (8.5/ 15v) £1.50
instructions you have ever seen Assembly Manual £0.50
Futuristically Styled Case £4.40

White, Black, Red, Blue, Green, Mauve

ALARM VERSION All wood case extra 70p
(including P&P, VAT) £I 6 00 Standard Kit, excluding case £11.60

6% x 3" x 22"
CLOCK KIT. STILL £14.00 .
Mains operated STANDARD CLOCIK K Pulse Electronics Ltd.
READY-BUILT. TESTED Depl WW4, 202 Shefford Road. Clifton. Beds. |

ELECTRONICS FOR %l

E el Y Tel. Hitchin [0462) 814477
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METER PROBLEMS?

137 Standard Ranges in a variety of
sizes and stylings available for 10-14

days delivery. Other Ranges and
special scales can be made to order.

Full Information from:

HARRIS ELECTRONICS (London)

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

WW — 021 FOR FURTHER DETAILS

when reliability
and quaiity count

Magnetrons, Klystrons, T.W. Tubes, Transmitting
Valves, Industrial Valves, T.V. Picture Tubes,
Cathode Ray Tubes, High Reliability Valves and a full
range of Receiving Valves always available.

Professional import and export
enquiries welcomed.

Redan House, 1 Redan Place, London W2 4SA
Telephone: 01-727 0101 Telex: 265531

Cables: Edicron London W2

WW—010 FOR FURTHER DETAILS

LOW-COST INSTRUMENTS

OMB @ o Guir (o ;-:
. CEEEES - *® | VALUE!
b o u e
® . o= | 2 O & £82
e + £2.00 p.p.
" i - + VAT

745 COUNTER TIMER
Measures frequency, period, time and totalises
32 MHz frequency range (DC coupled)
5-digit .3” LED display
6 Gate times/Time units, 10pusto 1 S in decades
Sensitive, protected FET input

SRR R EETY,

sea coumrtn mwmen |

2 ‘.~€:_:\ a {w ‘ .“Z‘?
e R T
N - @

q s seuLo i .,
T mﬁl'_ -
744 COUNTER TIMER

£79 + £2.00 p.&p. + VAT

Measures frequency. period and time

30MHz frequency range (DC coupted)

5-digit, long-life incandescent display
Sensitive, protectec FET input

o
o

14

643 FUNCTION GENERATOR
£86 + £2.00 p.&p. + VAT

Accurate, digital frequency setting
D1Hz=-1MHz
Wide range external control of frequency
Triangle. Squarewave and Low Distortion
Sinewave outputs
50Q + simultaneous outputs
DC offset

Delivery is normally ex-stock—telephone for confirmation
Prices correct at time of going to press, subject to change without notice

OMB ELECTRONICS

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

WW — 027 FOR FURTHER DETAILS

NT3302: fet fm tunerhead
AN, +AMgang

¥ RGO N

FET input stage
3 stage tuning
3:1 gearing
335pF AM gangs
AFC facility

* % k %k %

TOKO's latest FM tunerhead is available for immediate
evaluation with the Broadercasting 9000 tuner chassis- an
AM (LW/MW) and mpx FM chassis, with switches inc.

distributed by Ambit international, 37 High St

Brentwood, Essex. tel:216029, tix:848095.

ALL 9000 chassis enquiries to Ambit please.
OEM enquiries to TOKQC UK, Ward Royal Parade,
Alma Road, Windsor, Berkskire. tel:54057, tix:848095.




professionally
canned from

earto ear

The DT 100 is only one of an extensive range of
headphones manufactured by Beyer Dynamic,
in use in studios throughout the world . . . . .
setting a new sound standard.

* Frequency Response: 30-20,000 Hz

*'Output Level at 100 HZ and 1 mW: 110 db over
2. 104 pbar

* Rated input: appr. 600m V per cartridge
* Peak Power Load: 1W or 20V per cartridge

* Impedance: 2 x 4002{2 x 8, 2 x 100, 2 x 800,
2 x 2,000 Qupon request}

BEYER DY™NAMIC

BEYER DYNAMIC (GB) LIMITED
1 Clair Road, Haywards Heath, Sussex. Tel: Haywards Heath 51003

WW—068 FOR FURTHER DETAILS
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Servos
synchronous
steppers
dc motors

gearboxesand - ° «
control systems &

b,

Stockists for ime Motors molmngn

McLENNAN ENGINEERING LIMITED
Kings Road Crowthorne Berks Telephone: Crowthorne 5757/8

WW—043 FOR FURTHER DETAILS

" This equipment, which has simple controls, I1s specially designed for rehability and easy

FOUR CHANNEL

Recorder . £385 e
Replay only £237 - o

VAT and carriage extra

A new rugged four channel recorder for industnal
or university use mounted n an Imhof steel
case size 21" wide x 19" x 10" high overall
Weight 25Kg.

In hne record and replay heads with ability to erase
and record on individual tracks. Mk 5 Brenell Deck — 3%. 7%2 and 151ps —
8%'' spools — %' tape — —Papst Motors

mantenance All the amphtiers plug in Features include jack sockets for input and
output lines on the front panel with extra D t N sockets at the back. Built in four x

8 watt power amplifiers available . . Price £46
DEIMOS LIMITED
Sii ds Road, Wincheap, Canterbury, Kent. Tel. 0227 68597

meteronic

OSCILLOSCOPES

= BATTERY PORTABLE

= 10 MHz BANDWIDTH

= 0.1.8-0.1 Sec. TIME-BASE
= SINGLE AND DOUBLE BEAM
- = PRICES FROM £95

meteronic Itd.
; 114/116 Shipbourne Road
g Tonbridge, Kent
. Tel. Tonbridge 61448

WW—032 FOR FURTHER DETAILS




Wireless World, January 1976 17

Whydo the BBCCAPITALRADIO
DECCA'EMI-GRANADA TV & REDIFFUSION
“use KLARK TEKNIK GRAPHICEQUALISERS?

y other on the market

Perhaps it's because the performance is better than an

Distortion 001% 1KHzat - 4dBmintoa (nput impedance Unbalanced 10K ohms nominal
600 ohm load
0.05%  20Hz - 20KHzat Output impedance Unbalanced - 10 ohms - short
18dBm into a 600 ohm load circuit protected
Calibration accuracy 05dB Operating level .20dBmio - 24dBm (nput

protection - 60V AMS

E jent input noise 20 Hz — 20KHz unweighted - ~90
quivetentinpy ' dBm o Balanced fioating inputs and outputs available

Centre frequency Input - 10K ohms Qutput - 600 ohms

S = Output chpping point - 22dBm nto 600 ohm load

Klark-TeknibLtd s.mmecfieldKidderminster Worcestershire DY1l 7RE Tel Kidderminster 64027

WW—008 FOR FURTHER DETAILS -

Erter the GREAT BI-PAK CHRISTMAS COMPE TITION!

4 [ ] ] 1. UNIJUNCTION TRANSISTOR 11. LF. CHOKE . SELENIUM CELL
2. ELECTROLITIC CAPACITOR 12. MICROPHONE 22. AERIAL (TRANSMITTING)
3. THERMISTOR 13. THEAMO-COUPLE 23. PRESET RESISTOR
14. AERIAL [GENERAL} 24. ELECTRO MAGNET

4. HEXODDE VALVE

5. DIAC 15. EARTH 25. PLUG AND SOCKET
6. LIGHT DEPENDENT RESISTORS  15. NEON 26. FUSE
o We 7. GAS FILLEO DISCHARGE TUBE  17. ZENER DIOOE 27. SILICON CONTROLLED RECTIFIER

B. FIELD EFFECT TRANSISTORS 18. TETHODE VALVE 28. RECTIFIER
' 9. NPN TRANSISTOR 19. PNP TRANSISTOR 29. SPARK GAP
\ e y 10. CAPACITOR 20. RESISTOR (VARIABLE) 30. COAXIAL PLUG & SOCKET

T

ee00cer00008000000¢00 eccecose
% 'f ° V 2nd PRIZE: A complete Hi-Fi outfit :
comprising a Legionaire Amplifier, Record
Deck and EMI Speaker Kits.

3rd PRIZE: Black and White
mains/battery Television

4th PRIZE: An Electronic Calculator

B
3

PLUS: 49 runner-up prizes of Electronic
Slide Rules

HOW TO ENTER

You are allowed one line for every - 1 00 spent with Bi-Pak Opposite you will hnd
flustrated. 20 electronic symbols. Just choose the correct descrniptions for these from
the 30 alternatives shown and enter the numbers of the descriptions in the entry coupon
alongside the letter indicating the symbot should you need more columns you wi
find & coupon (N every electronic publication. Then write a slogan ot not more than ten
words but including the name Bi-PAK

RULES

There is no entry fee but one line is allowed for every £1.00 spent with BI-PAK (SEE
OUR ADVERTISEMENT ON PAGES 106 1U/) Every entry must be made on a proper
entry coupon and must bear the entrant s full name and address

All accepted entries will be examined and the Adjudicating Committee will award the
FIRST PRIZE of a COLOUR TELEVISION to the competitor they consider to show the
correct answers and who submits the best slogan The remaining prizes will be awarded
for the next best entries in order of merit

Closing date February 29th. Entries arriving after the closing date will be disqualified. as
will any received incomplete. iHegible, mutilated or aitered or not complying with the
instructions and rules exactly. No responsibility can be taken for entries lost or delayed in SLOGAN
the post or otherwise Proof of posting will not be accepted as proof of recept Al

decisions of the Adjudicating Committee will be final and legally binding. No Name
correspondence will be entered into. Winners will be notified and the result published in

the earliest possible issues of this magazine °

The competition is open to all except employees (and thewr families) of Bi-Pak Address
Semiconductors, We regret that this competition is restricted 1o U K residents only )

Entrants must agree to abide by the rules of the competition

All entries become the property of Bi-Pak Semiconductors and any stogan submitted

may be used at the discretion of the company SEND TO BI-PAK P.0. BOX 6, WARE, HERTS. WW.

o

@ P.A SYSTEMS FOR AIRPORT. HOTEL. FACTORY.

@ THEATRE AND LECTURE THEATRE AUDIO SYSTEMS

@ AUDIO MIXING EQUIPMENT

@ SIMULTANEOUS TRANSLATION SYSTEMS

@ RADIO AND T.V. BROADCAST SOUND CONTROL EQUIPMENT

@ MARINE INTERCOMMUNICATION AND ENTERTAINMENT EQUIPMENT

@® System design, manufacture and installation.

- AUDIX LIMITED
a l I I Wenden, Saffron Walden, Essex CB11 4L9

TEL. Saffron Walden (0799) 40888: TELEX: 817444
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RACAL COMMUNICATION EQUIPMENT ) TELECOMMUNICATION EQUIPMENT
34 RA 117€ High Stability H F Recewer Frequency Range 1 to 30 MHz
34a New condition £400 00+£500 p p 27a PYE Mobnle Radio Telephones Hugh/lovr band available V H F Under-dash
34b Good clean condiien £35000+£5 00 pp mounting Microphone on coil lead Builtin speaker
3 RA 17 Frequency range SO0KHz to 30MHz £25.00ea.0rt4000parr + pp £1 50 ea
31 In good, clean condition £315 00+£5 00 276 PYE Mobile Radio Telephones Baot mounting C/W Controt Box. wining
38 RA 98 @ingle side band with AF C £83 00+£200pp - leom built-in speaker. microphone on coll lead High power
39 RA 121 Singie side band with A F C and tuning £30 00 ea.or£50 00 pair + pp £2 00 ea
scope £14300+£2 00 p p 27c  MURPHY High Band Base Station 240v £95 00 +£5 00 p p
40 RA 218 Single side band line tune urit for RA 117 £43 00+£2 00 p p 27d  MURPHY High Band Base Station. 240v + 10 High Band PYE Moblle
41 RA 63 Single side band Fine tune £100 00+£2 00 p p Unuts (as in 27a above) £26000+£1000p p
30 SECONDV F O swith film scale lor RA 17s No 27e  PYE High Band Base Station. 240v £100 00+£5 00 p p
guarantee £2000+£1 50 pp 27 PYE High Band Base Station. 240v + PYE High Band Moabile Units {as in
44A  RACAL Test Rig Type MA 91 for RA 17s £30 00+£1 50 pp 27a above) £28500 + £1000p p
448 L C G RO R EAEHEDD MOUNTING TRAYS/AERIALS ALSO AVALILABLE
FULL SPEC. UPON REQUEST T
T
iTEm (TEM . ) ITEM MEM
283 Walkee Talkle Type 83 [Transcewer], 1] TAPE Cartridge Player. bwil-m 10w amp. Bell driven. 8 Fregquency Catibrator Type 221. 125-20.000 kcs. AC power | 95 Beckman Digital Voltmeler [Rata). Fulty tnnmlorlul 240y,
£25.00 pair +£2.00 p.p. 2. 50 cycies £5.00+£1.50 p.p. supply £30.00+£1.50 p.p. No other information available B0+£2.50 p.p.
8 Watkie Talie Type 18 [Tmuulw}I 610 MH2 twmal u 15 Watt Amplifier. in sirong pelished wood oak case. 2 input. 9 High resistance measuring sel. Type 6625 % Solatron Digital Voitmeter Typs LM 202.2. Tunmlorlul
dutll-in check maler 00 aach +£2,00 p, p Baze/Treble costrols. (Swilched outpul 3 obm/1§ £20.00+£250 pp £20.00 +£2.50 p.p.
2 Walkie Talkie Type 38 [Transcaver), Tunabie ohm/70v.| 240v. 50-60 cycles. Manufactured by Clarke & 1] Calibrator Type TC 99 100-205 mcs £20.00+£2.00 p.p. L1 Fual Analisar Type 13171 “Uniled Conirel Corporation”
£15.00 each +£2.00 p.p Smih £5.00+€1.50 p.p. n Froqueacy peried counler [Beckman|. Type 7360 JH. Teble £60.00 +£3.00 p.p.
29 Power & Modulalor Usil Type 440 LRY 3B. Rolary converter L] QA 1_!“"'" mp3. rough appearance. minus valves. Soid model. AC power 110-240v. £15.00+€200pp. | 9 Reguiated power supply. Model 503. Manul. “All Power
24v. OC 1n 3HT oul. [Ex-Airtine.| £4.00+£1.50 p.p. with cirguit 00+£1.50 p.p. 174 VHF Frequency Slandard {Wayne Kerr) £10.00+£1.50 p.p. Translormers Lid.” Pos. 0-550v. cenirolbie. Neg. 0-250v
29 LORENZ Teleprimter wilb puach lape lealure baill in. 86 QUAD 22 Conirel Umts. pre-amp £25.00+£1.50 p.p. (k] TV kine seleclor Type L 190 {Mullard)  £25.00+£2.00 pp. Baill-in check meter. 6.3v. @ 10 amps. modet
Send/receive. Similar 1o Croed 444, 240v. 50 cycies. Cisan 87 Closs circelt fully transistorised viseo TV comoras, 240v. 14 High speed valve tester (Mullard) £30.00 +£2.00 pp. £2500+€3.00 p.p.
appearance £55.00+€3.00 p.p. £4000+£1.50 pp. 15 Kiysiron power supply Model 28168 (Eliot) 9 Constant Volizge Irullnmm 199-260v. 50 cycles in oulput.
502 Creed 75 k.4 £25.00+€3.00 pp. 88 QUARTZ Oigrial Watches. Day. dale. hours. mins.. secs. £35.00+£2.00 p.p. 240rms 75 walts p.L. £10.00+£1.50 pp.
500 Terminal Unil Type DFS/AF/3/1 Buifl in 17 CAT nmnmblu accwracy. Compieie with braceiel and power 16 Voltage Regulator [Lang & Thompson). (000w 220/240v. 100 Pen Recorder. umm meke. Type MC DE Ducmuhu
£20.00+£1.50 p.p. £65.004+£1.50 p.p. ) £40.00+£4.00 p.p. 38A/CTA. New condition. 240y, £1.50
Shc  Telegraph (Terminal Unit) Tape Transmiftar 89 B ll cnumumcwnn Recever. IF version. rnuuh conditson 1 Wide range oscitlator Type 400 C (Dawe) Il Twin Pea Recorder. Evershes 3 Vl|nalu nl Lom
£2500+€2.00 p.p. X 15,00+ £2.00 p.p. £15.00+€2.00 pp. 200-250v. drive 50 cyclss. working  £35.00 +£3.00 p.p.
522 Sperry Gyro Compass Mic 4 £14.00+£1.00 p.p. L] 8 62 Communication Receiver. Rough condilion 18 WViden oscillalor [Marconi). TF 885. Imh exlernal 102 Hand Magaeio. Mounled on rubber faet  £2.50+50p p.p.
525 Mawigalor Indicator Usits for above  £12.00+€1.00 p.p. £20.00+£2.50 p.p. £3000+£2.00 pp. | 103 ReMection co-sHicient meler. 2-30 nc/x
53 Invertor Type 100B 22-28v. OC working in 115y, 3 Phase 400 (] Aircrati Radar {no imdscator} £45.00+£3.00p.p. 2 Adqustable Phase Correcior (Rank Cinlel] £100.00+£2.50 p.p.
cycles out. 150 VA PF.8 for Sperry Gyro Equipmenl 63 DECCA 404 Marine Radar. Vary clean condilion. Consul EI000+E150p.p. | 104  Valve Volimaler. Type 613 B. Dawes Insirumenls
£15, £150 p.p. display. 220v. OC £400.00+£10.00 p.p. 2 Wave Analiser. Type 7058 £25.00+£2.50 p.p. £10.00+£1.50 p.p.
54 Qlal Telophones. workiag order. ciean ap nce. 6.9.0. 64 DECCA Marine Navigaler M. 5. Complete 110v. 240v. 50-60 2 Valve Votimeler TF 4288 £10.00+£1.50 p.p. 05 lor Type CT345. 4.5 Khz- |50|(n1 in 8 swilch
Iype £10.00 for 10+£3.00 p.p. | cycles £1000+€£10.06G p.p. A RAF X Band Test Sel Type CT 118 £35.00+£2.00 p.p. . Built-in callbragr 5.00+£3.00 p.p.
55 Kiaxon Horas. 24v.. or 240v €8.00+£1.00p.p. TEST EQUIPMENT ) 2 Storage Scope Type SO1 Remscope)  £55.00+£5.00p.p. | 106  Solartron Compowenl Indicatar (Runmﬂl Model ¥P 253.2.
56 Geared Mators. These molors have 2 500-1 ehiptical gearbox VHE Swaep Generalor, 450-900 mes T loaic] 25 Sweep Generalor by ADVANCE. .005-100 cycles. square sine 05c/3to IKe 50.00 +£3.00 p.p.
buill oalo the ead. high lorgee Grpm. Elecironic brake. £50.00+£1.50 pp and saw (oolh. Type S6 88, Very nunn[czz;g;lnn es.00 107 Lwﬂaﬁmmv Decade Oscillaior |S|;Imr;:l| ?n:;l as
Weal for aerial. daor, eic.. rough exiernally. 12-24v, 5 1 - + np. +£3.00
9 {B.YDO*EZ.GG m 3 Moise Gemaralor. CT 410.15kcs- 160 mes ;’g:&i‘;zw o [ TR Iﬂﬂ Communication Receiver. Rough condition 108 TFA Carrier Comverior. Solartren. Type JX 641 A e
57 Eleclric Hol Air Hond Oryers. very effective ’ AR £15.00+£2.00 pyp. £100.00+£3.00
T e g1 0ps. 0 ROUSCAL TS o pp | 2 tawt Oscioscape £1000+£200pp | 109 Solariron Feedback Voltmeter. Type VF 252 s
58 FERROGRAPH Series 6 Tape Recorder. 100-240v. AC. s 5 Signal Generator 300kcs-30mes ,,,,,,,,,,, Wirmec) 83 AR anahser. 75 cycles lo 75 kes. Type 1401 C £3000+£2.50p.p
Irack. amu in 3 stroag dural case. gum -in 34 £45.00+£3.00 p.p. B £10.00+€1.50 p.p. 110 Trangistor Tesi Sel. Type CT 537 |AVO}. New condilion
amplifiel £70.00 +£3. 5 Sigaal Generator CT 202 6.75 mes £25.00 +£200 I!.l'. “ Cossor D/8 Oscilloscope. 110 240v.. working. Dirty 50.00 +£1.50 p.p.
59 ;mnosmm Series 3 Tape Recorder. As above. bul smal 7 Wicrasecond Chronometer (Cnfef). 12v, OC ni' 240y ‘AE i condilion £15.00+£300 p.p. n Transceiver. 6 chaanet (Ex-Airfiine}. Plassey Type PIR 160f
€25.00+£2.50 9. £25.00+£2.00 pg. £40.00+£1.50 pp.

Mau Order only please to SOUTHERN AVIATION
Station Approach, Epsom, Surrey. Telephone: Epsom (03727) 20691
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Hard-to - find tubes and
semiconductors are normally
included in our quotations.
We try to give a complete answer.

AEL GATWICK HOUSE HORLEY SURREY RH6 9SU
Telex 87116 Cables Aerocon Telex Horley Telephone Horley 5353

model has 18 1.C. operational amplitiers all of

"quadrant Multiphers,

8ook

range

Ilustrated 1s the C180. one of our standard range ot
analogue and hybnd computers which offer high
pertormance and extremely good value for money. This

may be switched for use as integrators, automatic
function selection and meter switching. 3-Four
Indwidual Pot-Set Facihities, 1%
accuracy, built-in Stabilised Power Supplies. DV M
optional extra. Many other features at this very low price
of £1.150 complete with patching leads and instruction

ANALOGUE & HYBRID COMPUTERS

which

We are specialists in producing computers designed for your own specific research or
engmeenng requirements at prices which are very little more than those for our standard

Phone or wriie for details ot our Analogue or Hybnd apparatus.

PHYSICAL & ELECTRONIC LABORATORIES LTD.
MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT
28 Athenaeum Road. Whetstone. London N20 9AE Tel 01-445 7683

WW-—039 FOR FURTHER DETAILS
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Diameter 33mm

Weight 160g
Length 125mm
Torque 105¢mg
RPM

approx. 3000

at 12V DC
Power 9/14V DC

Batt
orA

transformer

eries
C/DC

PETITE PRECISIONT

A 12V DC POWER TOOL FOR THE D:SIGN AND RESEARCH ENGINEER

AVAILABLE IN KIT FORM OR SEPARATES

Drill. £7.00 P&P 35p

tlexible drive.
£5.00

P&P 35p
Now in use by the following:
GPO. BBC, Atomic Energy
Authority, British Nuclear
Fuels, Weekend TV, Ministry
of Defence, Hospitals,
Opticians, etc.

EXAMPLE OF"TFRENCH PRECISION ENGINEERING
r e -]

Stand £3.76
P&P 58p

UK DISTRIBU 1OR

PRECISION PETITE LTD

(Les Applications Rationelles Paris)
119A HIGH STREET
TEDDINGTON, MIDDX. UK

TEL. 01-977 0878

SAE for leaflets, price list and order form’
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Comprehensive Audio Measurements....

. from ONE compact unit comprising low- Auxiliary Unit ATU1 extends the field of
distortion audio oscillator, eleven-range application by providing balanced input and
millivoltmeter, wow and flutter meter (which output connections (in stereo pairs), a
also measures mean speed drift), and a number of loading and weighting facilities,
distortion meter with seven full-scale ranges further amplificationiand attenuation of the
from 100% to 0.1%. The RTS2 Audio Test Set  oscillator signal from the RTS2, and
is used daily in fifty-nine countries throughout  loudspeaker monitoring cf recorded -
the World and is accepted as essential announcements on test tapes.
equipment by designers, manufacturers, test Audio Test Set RTS2 (Upper)
engineers, studio staffs and hi-fi reviewers. Auxiliary Test Unit ATU1 (Lower)

FERROGRAPH

A member of the Wilmot Breeden Group

The Ferrograph Co. Ltd., 442 Bath Road. Slough. Bucks., SL1 6BB, England.
Telephone: Burnham (06286) 62511. Telex: 847297.

—
WW — 091 FOR FURTHER DETAILS'

Where the facts are

Hi-Fi Year Book tells you everything you need to know about Hi-Fi equipment on the
market—what it does, who makes it, what it costs and where to buy it. The directory
section alone lists prices and specifications of over 2,000 audio products. Included
are authoritative articles by leading experts on the latest Hi-Fi developments and their
application. So if you want information like you want Hi-Fi, order your copy today —
before it sells out!

HI-FIYEAR BOOK 1976

Available direct from the publishers at £2.35 inclusive

or from leading booksellers & newsagents price £2.00.

\F\YEN’- BOOK
19'(6 |

ORDER FORM

To:Room 11, IPC Electrical-Electronic Press Ltd., Dorset House.
Stamford Street, London SE1 9LU

| |
| |
| Please send me............ copy/copies of Hi-Fi Year Book 1976 at |
| £2.35 per copy inclusive. | enclose remittance of £.......... |
| (cheque/P.O. payable to |IPC Business Press Ltd). |
| Name (please print), _ |
| |
| |
| |
| |

Address
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"AUTOCRAT

Farnell offer the only Digital Multimeter with
all these features:

INSIST
ON
VERSATIOVVER

AUTORANGING AUTOPOLARITY AUTOZERO

SIX RESISTANCE RANGES LARGE DISPLAYS

A.C. AND'D.C. VOLTS AND CURRENT
TEMPERATURE MEASUREMENT

at - £140 ({mains powered version)
or £165 (mains/battery version)

“The absolute leader in its class

Details.from:

Farnell Instruments Ltd.
Wetherby, W. Yorks, LS22 4DH
Tel: 0937-3541 or 01-864 7433

Acclaimed as the World's: leading
telescopic tiltover tower 1n the
field of radioc communication
Models from 25’ to 120’

&

Look for the name
STRUVIECH

Strumech Engineering Co Ltd
Coppice Side. Brownhills, Walsall, Staffs

@ Farnelt Digttat  Multimetes

WW—017 FOR FURTHER DETAILS
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naim audio

the power amplifier

BE FAIR TO YOUR MUSIC
Reproduction of  reproduce music. We
sound and its acceptability  have taken care that the

is dependent on a combination
of physical parameters not yet
fully explored. We believe that
only a compatible combin-
ation of specifications will
enable a system to

NAC 12 and NAP 160 pre
and power amplifier will do
so faithfully, while accepting
the output of any pickup
cartridge and driving

any loudspeaker

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

WW—055 FOR FURTHER DETAILS

IS CHILTON'’S MIXER THE BEST FOR
YOUR USE?

Magnetic tapes Itd make the 10/2 above as well as
a16/2 and a 12/4 with all the inherent flexibility
and quality customarily found in big studio mixers.
Most of our mixers are constructed to meet the
varying demands of the customer, perhaps we can
do one_for vou. Prices start at £365 for the basic
10/2 4+ VAT @ 8%.

MAGNETIC TAPES LTD.
Chilton Works, Garden Road, Richmond
Surrey TW9 4NS - 01-876 7957
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Bridge in athousand

P
WAYME KERR

WAYNE KERR

Amemberofthe \Wifmot Breeden group
r more informaten phor 24 25811 or el
nnNe r R Bou r R g 1 x PO22 9R

One partinone thousand is the accuracy
of Universal Bridge B224 from 10 ohms
to 1gigohm,0.1pF to 10 microfarads and
1 nanomho to 100 millimhaos. Monitor its
1592Hz source frequency and also get
0.1% from 1TmH to 10kH. With reducing
accuracy,coverage extends above and
below the -anges quoted,onR,C,.Gand L.
Resistive and reactive terms read simul-
taneously. Sockets for 200Hz — b0kHz
operation. .nternal rechargeable battery.
Many other valuable features detailed in
Data SheetB224.

WW — 090 FOR FURTHER DETAILS

ITAM 305 (8TP/\CK)
MASTER RECORDER

* Fully modular elec-
L tronics using plug-
il in PCB's through-
out. Separate sync
and replay amps
give identical
levels. Switchable
VU’'s with slow
- decay Individuat
oscillator for each
channel. Dolby A
5 switching facility
Comprehensive
facilities include
sync on all chan-
nels, servo con-
% trolled capstan

Ll

W modularelectron-

~ ics, variable speed
SR

n - loptional), relay-

o = solenoid operation

# Compact presenta-

tion for easy porta-
bility

£1 790 + VAT Full console optional extra. -
Compatible 8-output Mixer avatlable

£1260 + VAT

OTAR/ |

CTARI DP-4050
CASSETTE COPER

Ideal for one copy
or ten thousand
Eight times copy
speed, foolproof
operation for non-
skilled personnel
modular construc-
non servo-con-
trolled direct cap-
stan drive

Immediate delivery

THESE ITEMS ARE INDUSTRIAL PRO-
DUCTS AND SUBJECT TO 8% VAT

Industrial Tape ApplicationS[I IA e . T X

WW — 075 FOR FURTHER DETAILS
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CJIL] corurnrosox sacanrersury,c vy

ALL PRICES INCLUDE P& P AND V.AT.
”A” SOLDERING (RONS (ANTEX} 'X25' Dual-in-line de-soldering
== 15w, 'C*' miniature irons, bits,14A, 148 - each £3.50
slide on & off 3/32" bit £2.30 | 50w, 'X.507.C' temperatwe
c"ysr‘ls 3/32",1/8" 3/16" bits-each ED.4% | controlled irons, low leakage,
'C' Elements Efl. 1/8" bit £8.50
== 1BW  'G' miniature irons, | 12v, 25W, 'MLX' battery
-fﬂs,’ siide on & off 3/32" bit 2,50 | operated irons - slide on &

=g 3/32",1/8",3/16" bits-each oft 1/8" bit, wallet booklet £2.95
'G' Elements i+.35 | 3/32" 1/8",3/16" bits-each £0.47

15W  'CCN' miniature irons Soldering Xits, 'SK1','C' iron,
low leakage,slide on & off 2 spare bits 3/32" & 5/32",heat
3/32" bit €2.70 | sink,solder base ,booklet £3.85
3/32" ,1/8" 3/16" bits-each £0.45 | Stands (all models), High grade
'CCN' Elements £1.50 | base, spring, sponges, bit space £1.10
25w, 'X25' irons, low ieakage, 25W, 'ES3' De-soldering irons Eik, 5k
TAlEt GIAT\(MCK ’-;OUSE' HORLEY. SURREY, ENGLAND slide on & off 1/8" bit £2.30 | 18W, 'GSS' De-soldering irons EE. 5l
el. Horley (02934) 5353 - 3/32",1/8" ,3/16" bits-each £0.47 | Foot pump E1.Th
Telex: 87116 (Aerocon Horley) - Cables: Aerocon Telex Horley 1X25' Elements £1.15 | KEYNECTORS Rapid connect to mains,
° I Pi itches , 13A fus £3.55
WW—038 FOR FURTHER DETAILS LR s =

ST | GROOVAC

COMPLETE
KIT SUPPLIED

DORAM one of Britain's
omder distributars of audio accessones
& componants brings you TERMATIOMNAL

25'=- a 25W pér channed Stereo Amp - that yvou
can build yoursall |

This ‘real-value- for -money’ kit is supplied
with clear assembly nstructions and

g;irsﬁega orders relmbfmg togive you abig

% Powwer Darlingtons ineutput stage . - ‘
%25W perchannel into 8 ohms ‘| vacuum record cleaner

% Modern, elegant styling

Vacuum cleaning is the best way to remove dust,
especially fine dust. Now with the Groovac,
vacuum cleaning is available for extracting the

GENU’NE MANY MORE INTERESTING particles from inside record grooves which are
IR (7S AP COIIEORNIE iR responsible for record and stylus wear — while
- VALUE ! ISTED tN DORAM'S CATALOGUE X N
BIG-SOUND ' L eRICED AT ONLY 601 your record is playing.

For full details please write to. —
R Kernick Road. Penryn
X A l ' D I O Cornwall TR10 9DQ, England
- Teleph:?ne Penryn 72763

WW — 045 FOR FURTHER DETAILS

DORAM ELECTRONICS LTD
PO Box TR8 Levds LS122UF
Tel Leeds (05320 34222

JES AUDIO INSTRUMENTATION

lllustrated the Si453 Audio Oscillator
SPECIAL FEATURES:

* very low distortion content—iess than 0 03%

* an output conforming to RIAA recording characteristic
* battery operation for no ripple or hum loop

* square wave output of fast rise ime

£50-00
1
I also available

Si451 Millivoltmeter - Si452 Distortion Measuring Unit
* 20 ranges also with variable control permitting easy reading of * low cost distortion measurement down to O 01% with comprehen-

relative frequency response £50.00 sive facifities including L.F. cut switch, etc £40.00

ALL PRICES PLUS VAT
J.E. SUGDEN & CO. LTD., CARR STREET, CLECKHEATON, W. YORKS. BD195LA. Tel. 0274-872501

WW—013 FOR FURTHER DETAILS
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MULTI-PEN
RECORDERS

with even
greater
performance.

100 uVfs. 0.3 sec.fs.

MULTICORDER

@ Multi-channel, 2—6 with full range zero set.
@ Muiti-pen — fibre tip. 6 colours. @16 switched chart speeds.
@ Choice of Z fold or roll chart. @Five plug - in preamplifiers
switched ranges 100 uv — 500 Vf.s, @250mm{10"') chart width

ENVIRONMENTAL EQUIPMENTS LTD.
ﬂ Eastheath Avenue, Wokingham,

Berks. RG11 2PP. Tel: Wokingham 784922

MODEL MC 641

WW — 020 FOR FURTHER DETAILS

nombrex

->

MODEL 41
R.F.SIGNAL GENERATOR
Price £54.85
% 150 KHz — 220 MHz on fundamentals. PLUS VAT,
% 8 clear scales — Totat length 130mm.
% Spin-Wheel Slow Motion Drive 11 — 1 ratio.
% Overall Accuracy — 21%
% Modulation, Variable depth and frequency.
% Internal Crystal Oscillator providing calibration checks throughout all
ranges.
% Mechanical scale adjustment for accurate alignment against internal
1MHz crystal oscillator.
% Powered by 9V Battery.

Trade and Export enquiries welcome.
Send for full technical leaflets.
Post and Packing £1.00 extra

NOMBREX LTD., POUND PLACE, WOLBOROUGH STREET,

NEWTON ABBOT, DEVON, TQ12 INE
Tel. Newton Abbot 68297

WW-4028 FOR FURTHER DETAILS
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The Scopex4S-6
Single Beam
- Oscilloscope

o 6MHz Bandwidth

e jonVem Sensitivity

¢ nScm-oomScm Timebase
(16 Calibrated Ranges)

For immediase attention write or telephone

J COPEX

Scopex Instruments Ltd., Pixmore Industrial Estate,
Pixmore Avenue, Letchworth, Herts SG6 1JJ
Tel: Letchwort k(0462672771

UK List exVAT (at time of going to press)

WW—087 FOF. FURTHER DETAILS
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BY POPULAR DEMAND.

Yes indeed. We get asked to do it so often, so that we
went out and really did it. A complete series of FM
tuner systems in sleek teak cases, with eggshell finish
mild steel chasis, and really durable front panel. We think
that we have provided an FM tuner for most tastes and
budgets. In fact, a three meter receiver, if you'll pardon
the pun. (100MHz = 3 metre wavelength, get it, eh?)

SOUND AND COMMUNICATION
EQUIPMENT

from

CRYSLON

i

R,

SLiliii —ao TS §

.

The Elektrik FM Wireless System: a brief specification is shown
in the following order, beneath each system description:

Input for Image rejection AF THD
26dB S/N output
Larsholt 7252t + 993090t e e e e e . L £60.75
luv -56dB 1.5v 0.3% typ. mpx.
‘Larsholt 72531 + BLR3107 mpx filter e e . . £50.75
1.20V -55dB 80mV  0.55% typ. mpx. SOUND MIXERS
EF5603 + 8001 IF & decoder® e e e . .£48.00 TALKBACK UNITS -
0.9uV -85dB 80mV  0.5% typ. mpx. STAGE MANAGERS SYSTEMS
EC3302 + 8001 IF & decoder* .. .. . . . . . £40.00 POWER AMPLIFIERS 100 WATT
“1.2uv -52dB 80mV  0.5% typ. mpx. SRR T T T R e e R N

+ Built and tested modules__* Parts kits

[ —y

The U66 25+25W amplifier, with mpx tuner. A superb low
look receiver kit, with aluminium extrusion case, one piece PCB
construction, torroidal transformer. modular tuner section. The
features include tape monitor, loudness (volume related) and a
fully fuse protected PSU and output section. .. . £76.00

Varicap tuned MW/LW receiver modules - the 7003 series.
The latest development - with FET input, ferrite rod,

electronic switching for MW/LW, ceramic filter.
9003 kit - £9.85, 9003 built £11.85.

'SGS audio amplifiers and applications PCBs.

TDA2020 20w rms with sufficient heatsink.. .. .. 2.99.
TDAZ2020k 2xTDA2020 with PCB and R's&C’s .. .. 7.85.
TCA940 10w rms IC with heatsink .. .. .. .. .. 1.85.
TCA940k 1xTCAB40, PCB, R's,C's heatsink . .. .. 3.05.
TBA810s 7wrmsIC .. .. .. 1.30.

TBA810k 1xTBAS810, PCB, R's, C's, heatsink .. .. 2.75.
All SGS approved PCBs, all devices overload protected.
More new things: o
Birdy filter for stereo radio. Flat to 55kHz, whereuponr
the slope dives off to -33dB at 200kHz. Fit between the
detector and stereo decoder. .. .. .. .. .. .. .. ..1.75.
3000 series stereo control amp/4000 series PU amp/ 2000
series AFU/ Ferranti small signal devices/Motorola power
discretes {(BD165-609-etc).

Postage £2.50 per tuner system. VAT extra at 25%. Full

catalogue 40p, postage for general component orders is

22p - Shortform price list available FOC with an SAE.

o
ambit...
37High Street
BRENTWOOD Essex

Post code: CM14 4RH, telephone 216029; tix 995194,

CRYSLON ELECTRONICS LTD.
Berrington Road '
Leamington Spa, Warks.

Tel. Leamington Spa (0926) 37628/9 _
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See our Ad. in Everyday Electronics for a superb 4-Digit Clock

CMOS from the leading manufacturers at the new manufacturers’ 1 off prices

COMO00AE 0,17 | COAO2IAE  0.83 | TOADXAE 286 | CDOSTAD  20.35 | CDAGS2BE
CDAD224E

:
;
E
£

AIAE 017 0.79 | [LMdME 088 |
CMOEAE 0.7 | (DA02AE  0.17 | CRB4BMIAE 069 | CL4DBIE 082  pamesr 0.3
D4D0BAE 047 | [DAD24AE 0.64 | [RA47ME 169 | COM06IAD  16.43 | CIMINGSE 085
BAHIAE BA7 | CIOPSAE Q17 | CHEME as3 SRAIERT 1A% | COJDRSEE o
G:DA00SAE 079 | CheEHaE 142 | CR4IMAE 077 | CRAMME 30 | Codissar nae
COEKEAE 0.46 | CDAOZTAE D.48 118 CRAMR Q58 | rDumRESE 150
DAG10AE 0.46 | CDAOZBAE 0.74 | CaishiE e | Caumame O.FE | CDASO1EE 0
CDA01 AE 0.17 | CDAOZ9AE 0.95 | GISMIAE 071 | EedeomE AR | COSICRE 102
L0901 28 117 | COAO0AE 0.48 | CDADABAE &6 | CD40708E AE | CDEESE 4.20

GM0|3E  0.48 | CDAGIIAE 1.81 | COMDAGAE  O.40 | CDACTISE OVE | COAS10BE V.28

CD4QT4AE .83 | COAOAE  0.88 |COOSUAE  0.54  (DAOTZBE D18 | CD45 | IBE B

CDGISAE  0.83 | C34mk 1.04 | COADSIAE  0.77  COAOT3BE 018 | CDaSI8aE v
. LIS

8 . CEdaIm
[T4IBAE  0.83 | CL4Z35W 182 |COM0S4AE  0.95 | (DAO77BE  [im | CI4EGSBE | 0.74
COJ037AE 0.78 | CDAEBAE 108 | CIeE7EE D18 | CE4SESRE 148

COMZDAE 082 | Coigdia 182 |COMOSAE 1w | CBSEIBE 018 | MCI4SSXCP 407
RCA 1975 CMOS Databook 400 pages of data sheets and 200 pages of
circuits. applications and other useful information 2,30 (No VAT) + 37p P&P
ATTRACTIVE ALARM CLOCK KITS — ail components including attractive
slim case. to build a 6-digit alarm clock with snooze. intensity control, 12- or
24-hour format

Complete kit with DL704E 0 3’ LED displays £22.80
Complete kit with FND500 0 5" LED displays £26.70
32.768kHz Min. Quartz Crystal for watch or clock £3.60

Xtal Timebase Kit: Will provide stable 50cps for clock IC's giving time
accurate to a few secs a month. contents small PCB, 32 768 kHx Xtal 3 CMOS

IC’s tnmmer C's R's 1C skts £6.40
COMMON CATHODE LED
DISPLAYS ILIXCO 3'2 digit Liquid

OL704E 0 3" only 85 Crystal 0 5" display., with
FND500 0 5 £1.50 socket £9.40
MAN3M 0 137 48 5LTI°1 O'E\"A:A/glra" clock
display witl . green
DL33MMB 3 digs in OIL £2.00 RaRnoT o £5.80
IC's L
MK50253 4 or 6 digit 12 or 24 hr Alarm Clock IC with_snooze £5.60
MK50250 Identical to MK50253 except that it 1s 24 hr only £5.00

“MK5030M CMOS watch IC for LED display with date and seconds £19.50
MM5314 4/6 digit 12/24 hrclock £4.44. AY51224 4 digit clock £4.25
SN75491 81p. SN75492 £1.02
SOLDERCON PINS for Lowest Cost IC sockets for TTL. CMOS I-L displays
Strip of 100 for 50p. 400 tor £2. 1000 for £4. 3000 for £10.50.
LS1 Sockets (Soldercon Pins with nylon supports) 22, 24, 28 or 40 pin 30p.
20 way Colour-Coded Flexible Flat Cable £1 per m , £8.50 for 10m
7-way Boss Switch: 7 ultra-min toggle sws in 14 pin DIL £2.60
ADD VAT AT 8% -— new 25% rate does not apply to any of the above goods
15p P&P on orders under £3 All orders processed on the day of receipt
Official orders welcomed, wrnitten, phoned or telexed, from Polys. Univs
Schools, Govt Dept Nat Inds . Rated Cos Fastest delivery for R & O,
Exports No VAT 35p (Europe). £1 (Overseas) for Air Mait P&P
Full Price List and Data with any order. or free on request

SINTEI_ 53c Aston Street, Oxford
Tel: 0865 43203. Tix: 837650 A/B ELECTRONIC OXFD.
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PROFESSIONAL - FREQUENCY COUNTERS
' BY HOYMITZ

Up-to-the-minute design. All five of our range of
frequency-period-ratio counters are directly gated. For
best resolution — FAST.

Stability. Electronic controlled crystal oven 3 parts 10¢
Bright. .63’ character height display. (All Nine)

CHOICE. Filament or LED with Polaroid Filter.

All counters have suppressed leading zeros and auto
decimal point positioning for easy positive readings. The
memory is also standard.

Suffix F— Filament Suffix L— LED

Type DGA0OL
}W: gg:ggt Type DGAOOF PRICE £349.00
ype 1 f Sensitivity AMP 1.0C-150 Mhz. 10mV
Sensitivity 10mV Sensitivity AMP 240 Mhz-400 Mhz.
Frequency 100 Mhz 10mv
PRICE £199.00

Type DG500L

Typs DGSOOF PRICE £475.00
Type D632L Sensitivity AMP 1.0C-150 Mhz. 10mV
Type DG32F Sensitivity AMP 2.4D Mhz-500 Mhz.
(8 digit only) 10mV
Sensitivity 10mV
Frequency 32 Mhz SPECIALS TO ORDER
PRICE g]&g.oo Telephone Today 0642-43124

Telex No. 587238
Hoymitz Electronics Ltd.
7-9 Albert Terrace, Middlesbrough

Type DG700L Cleveland, TS1 3PA, England
Type DGTOOF
Sensitivity AMP 1.DC-200 Mhz. 10mV. PRICE £569.00
Sensitivity AMP 2.40-700 Mhz. 10mV ’

Prices exclusive of VAT

WW—077 FOR FURTHER DETAILS

SET-POINTCONTROLOF VOLTAGE, CURRENT & TEMPERATURE

When input signals derived from veltage, current or temperature
sources, fall outside pre-determined limits, relay changeover con-
tacts (rated at 30V d.c. 6A) operate within this unit to control
peripheral equipment. .

Single or twin trip levels are available set by lockable 3 digit dials
or alternatively by multi-turn screwdriver operated controls. Units
are ready for panel mounting or can be supplied to fit a standard
|.S.E.P. rack. Both versions incorporate & regulated power supply.
A compatible range of Alarm Annunciators and Digital Panel

® Meters is available.
0%9%

INDUSTRIAL
o CONTROL
DIVISION

FARNELL INSTRUMENTS LIMITED .
_WETHERBY - WEST YORKSHIRE LS224DH - TEL: 0937 3541 0r01-864 7433
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POWER AMPLIFIER

120 watts RMS into 4 ohms

L
E
L
E
L
t

l

For full details on our range of mixers, amplitiers and
light control units, contact: .

IGELEGTRICS LTD

15 ALBERT ROAD, ALDERSHOT
HANTS. TEL: 0252 28514

SHADED 4 POLE AC MOTORS
Slow drive speed.
Smooth running and freedom from 50 Hz vibration.
Low magnetic leakage field.
No electrical interference.
Speed torque characteristics adaptable to individual requirements.
Full load power up to 4 waltts.

Particularly suitable for tape recorders, record players,
instrumentation.

Also DC Motors up to 10 watts output

A. D. Bayliss & Son Ltd.
PFERA WORKS
REDMARLEY
GLOUCESTER GL19 34U

Tel. Bromesberrow 364 & 273
STD 053-181-364 & 273
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Telequipment’s new dual trace 10 MHz battery operated oscilloscope

_and that's abo

4 x 9 x 11 inches! Weight, less than 10Ib!
Price, only £275".

Small in all but specification, Telequipment pack
into the tiny frame of the D32 features normally
associated with instruments twice its size.

Easily carried on any assignment the D32 is
probably the smallest and least expensive scope of
its kind in the world.

“Exclusive
of VAT

ot the size of it

Priced at £275"* (including re-chargeable batteries)
this dual trace scope offers 10MHz bandwidth

at 10mV /div sensitivity; automatic selection of
chopped or alternate modes; automatic selection of
TV line or frame displays; and the choice of
battery or mains operation.

Size up the D32 for yourself and write or phone
for a demonstration of this truly remarkable
instrument Now.

Telequipment gives you more scope for your budget

TELEQU|PMENT@

Tektronix U.K. Ltd., )
Beaverton House, P.O. Box 69, Harpenden, Herts.
Telephone: Harpenden 63141 Telex: 25559

Ta#
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EEVs Leddicon

is the consistent colour tube.

TheEEV Leddicon®is theadvanced [ teadicon Leadicon |
lead Odee CO]OUT tube made Wlth hlgh Type Application o Feaﬂei” 7 Type Lipplicalion ) Features
purlty materials to the most precise PBOCO Monochrome | 30mm diameter PB130 Monochrome l 30mm diameter,
Luminance | integrai mesh Lummance | coaxial construction
Standards- . + | construction + | Separate or integral
Ease and speed of line-up are FU | Chompance | e et
exceptional. Perfect colour registration .
can be achieved in seconds. Geometry PBOOY Monochrome \ 30mm diameter Po131* | Monochrome Similar to P8130
is precise. Manufacture is consistent. tommance " Sopaae mesh tuminance oo
Tube dependability is excellent. Chionngzcs Chrominance ignt bias
EEV L dd . th _ channels - [ o channels
A eddicons are n use wi P8003 | Redchannel | 30mm diameter Pa132 I Red Channel Similar to P8130
most major CO]OUT networks. A gOOd , Luminance/green | Separate mesh with | Luminance/green I senesbut with
. channels extended red channels extended red
image gets around - and so does EEV Monochrome response. with or | Monachrome response. with of
. hannel ;
service. Al EEV camera tubes are creme e [ i GRS
available across the world from local “Peoos * | Monochicme | dommdiemeter | g1z * | Red Chamnel Similar to P8131
a Luminance Separate mesh Luminance/green senes butwith
representatlves- + y Improved lag under channels extended reld
F()r your nearest Contact’ please Chrominance fow-light conditions Monochrome response, with or
A channels channel ithout IR lats
write to EEV at Chelmsford, Essex, f | g o
England~ * Uses mtegral light bias but requires socket modification and bias supply

Leddiconis aRegistered Trade Mark ofEnglishElectric Valve Coltd

EEVand M-OV know how.

ENGLISH ELECTRIC VALVE CO LTD, Chelmsford, Essex, England CM1 2QU.Tel: 0245 61777.Telex: 99103.Grams: Enelectico Chelmsford. SEC E
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Models of behaviour

P

The turn of the year sees the world in the trough of an economic recession, the
deepest for Britain since the second world war. We are told there may be an
upturn in 1976. Will there be another boom? We recognize, at any rate, that we
are in the grip of another business cycle — and people have been experiencing
these now for over a hundred years. Thoughtful engineers observe that if these
events really are cyclical there must be a system at work somewhere, or rather
a complex of interacting system. And systems can be measured, analysed and
controlled to make them do what we want. But are the politicians, economists,
business leaders, trade union officials and others who run our affairs really aware
of this? Are they capable of even conceiving that there are mechanisms at
work, let alone trying to make use of this knowledge?

A small elite, of course, is aware. In the writings of the econometrists, for
example, you will find plenty of talk of input, output, gain, positive and
negative feedback loops, damping, stability and the like. The fact that many of
these terms are consciously or unconsciously borrowed from electronics is no
accident, for electronic engineering has provided a whole universe of concepts
and analogies which are highly flexible and readily adaptable to the
complexities of economic systems. ) )

" In this issue we introduce a new series of articles which may make a small
contribution to the understanding of systems in human affairs (economic,
biological, sociological and so on) in terms of the models provided by electronic
physical processes, circuits, systems and engineering concepts. It is based on
Professor Chaplin’s pioneering work on A-level electronics courses for schools
— and this is a significant point. In the sixth form, young people’s ideas about
the world are still reasonably fluid. They are not yet bound to the conceptual

‘framework of the historian, the economist, the physicist, the geographer, the

biologist or the engineer. At this age it's not a bad idea for our future politicians,
etc., to study a set of physical models embodying universal principles. In this
respect the subject is rather like the classics. It certainly provides a better mental
frame of reference for understanding the systems in human activities than those
offered by the conventional disciplines.

Electronics, of course, has also given us instruments by which our models
can be quantified — analogue and digital computers. We have, for example,
Professor Stone’s input-output model of the British economy at Cambridge,
handling about 300 identities and 700 relationships an a digital computer, by
which it is hoped to forecast the state of the economy in 1980. Other computer
models have been concerned with the activities of man on a global scale,
predicting quantitatively the interaction of population growth, industrialization,
malnutrition, depletion of natural resources and deterioration of the
environment.

We must be very careful, though, not to lead people astray by simple
deterministic models which don’t take account of all the variables. Processes in
the real world are often non-linear, probabilistic rather than deterministic, have
time delays, and include behaviour caused by such things as human panic and
euphoria. The impractical ideal is for our electronic models to provide ways of
representing - all these characteristics. The practical realization is never to
accept that the ideal has been achieved.
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Audibility of phase effects in
loudspeakers |

Are “'linear phase’’ loudspeakers a gimmick?

by H. D. Harwood, B.Sc.
BBC Research Department

The fact that most loudspeakers have a non-uniform phase-frequency response has long
been known and the audibility of the effects of the phase changes in loudspeakers has
been debated in the literature many times. This article reviews the position in the light of
present-day knowledge and especially of the fact that some manufacturers are now selling
loudspeakers in which it is claimed that particular attention has been paid to the
phase-frequency response. The article is concerned with the effects of phase from two

aspects — that of sound quality and that of stereo image formation.

Taking the question of sound quality
first, it is a commonplace observation
that the polarity of the connection to
the loudspeaker has almost no effect on
sound quality. A few observers have
claimed to be able to detect such a
change on particular types of program-
me but even if this is accepted as correct
the effect is so small that no programme
producer, disc manufacturer, pickup
manufacturer or loudspeaker manufac-
turer has ever thought it worthwhile to
attempt to specify which polarity is
correct. Furthermore, no producer
attempts to bother about polarities
when mixing the outputs of single
multi-microphone pickups for light
music programmes. This result is at first
sight somewhat surprising, as a
programme waveform is well known to
be appreciably asymmetrical and it is
not at all obvious that polarity should
have so little effect on such items as the
beating of a drum.

This lack of perception of phase over
the whole band can be confirmed by
changing the relative phase of the
loudspeaker output by means of two
all-pass type networks. This can be done
on an A-B basis using one loudspeaker
and if the circuits are carefully
constructed for both amplitude, phase
and distortion, the effect is quite
inaudible. This has recently been
checked at the BBC Research Depart-
ment using a modern high quality
loudspeaker and various types of
programme. These included a violin
piano sonata, informal speech with
mixed voices, light orchestra, choir and
symphonic orchestra. On this stringent
type of test it is essential to hold the
amplitude response to very close limits

and for the non-linearity distortion to be_

of a very low order if the comparison is
not to be invalidated by such factors.

The effect on sound quality of relative
phase changes over the whole audio
band of 90°, 60° and 30° was also tested
and in no case was any audible effect
produced.

In all these experiments of relative
phase shift, the absolute phase shift
introduced is very much greater than
the relative shift and varies smoothly
with frequency as shown in Fig. 1. The
change in phase between 30Hz and
10kHz is of the order of 500° yet the
effect of this on sound quality is still
inaudible. Note that this change does
not even correspond to a simple time
delay, the delay at the bass is roughly
6ms while that in the treble is 0.15ms.

The inaudibility of such phase
changes has been confirmed by Bauer',
yet the distortion produced by such a
network on the waveform of a rectan-
gular wave was clearly shown in his
article. The need for a loudspeaker to be
able to reproduce accurately a square
wave? is therefore more than doubtful.

From these observations it is con-
cluded that sound quality is not affected
either by constant or by smoothly
varying phase changes over the range
normally met in loudspeakers. It is quite
likely that such changes produced by
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Fig. 1. Absolute phase-frequency
response curve of all-pass networks
used for phase shift experiments.

the use of very long horns would
produce audible effects, but such
devices are rare in practice.

In contrast, the effects of rapid local
phase changes on sound quality must
now be considered. Various workers,
such as de Boer and Craig & Jeffress,
have shown that audible effects can be
produced when using artificial signals,
by what are, in essence, rapid local
phase changes. The conditions which
are necessary to achieve this audibility
are not clear, except that authors such
as Goldstein” have suggested that, for
example, the difference between an
amplitude modulated signal and a
frequency modulated signal (which
differ only in phase) is only audible
within the critical bandwidth, at the
corresponding carrier frequency.

On the other hand examination® of
the audibility of resonant peaks of
various Qs and frequencies for mini-
mum _phase shift networks has
shown that under certain conditions the
audibility of a peak of given height
actually decreases as the Q increases,
that is as the rate of change of phase
increases. This surprising result, since
confirmed by Moulana’, was accompa-
nied by evidence that under these
particular circumstances the subjects
were listening to the steady-state
condition. On reversing the phase of the
resonant channel relative to that of the
straight through channel it was
possible, by adjusting the level of the
signal in the resonant circuit, to cancel
out iie coloration so that the effect of
the resonance was inaudible. This
cancellation can only occur for the
steady state condition; the time
response cannot so be cancelled. Under
these conditions the effects of phase
weére obviously inaudible.

Attention has also been drawn" to the
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anomaly that under other conditions,
which again cannot yet be specified,
subjects arrive at precisely the opposite
‘conclusion, namely that the audibility
of a resonant peak of given height
increases with increasing Q. Whether in
this last-mentioned case it is the phase
change or the amplitude-time response
which is audible might be thought to be
immaterial, as for these networks the
two are obviously irrevocably tied
together. On the other hand if a simple’
resonant element such as a tuning fork
is struck, the audibility clearly falls with
the amplitude and does not follow the
constant phase changes.

It is also a matter of common
observation that narrow interference
crevasses are inaudible. However,
these by their very nature must contain
very sharp phase changes as well as the
more obvious amplitude changes, yet
they appear to have no effect on sound
quality. One rather interesting example
‘of this was tested at BBC Research
Department by P. C. J. Hill in
connection with another investigation.
The amplitude-frequency response
curve of the circuit used is shown in Fig.
2. For reasons connected with the
original experiment the bandwidth was
limited to 6 kHz, and the effect of this
circuit was compared with that of an
otherwise unadulterated programme
restricted to the same bandwidth.
Recordings of speech, piano music and
dance band were used in the assess-
ment; in the associated subjective
grading of 1 to 5, one unit represented
only “slightly worse than the stan»
dard.” The ratings obtained were 0.6 for
speech, 0.8 for piano and an improve-
ment of 0.3 for the dance music!
Obviously the overall effect of the
irregularities due to the combined
effects of phase and amplitude was very

small indeed, even though the phase

response must have been irregular.

Again, no one objects to listening in a
live room, yet the effects on phase of the
first reflections and of the eigentone
structure must be devastating and vary
rapidly with the position of the source
or listener. The effects of even
appreciable changes in head position
are however inaudible.

If now we revert to the condition of
lumped constants with high Qs, the
question arises as to the limit on Q, or
rate of phase change, which isinaudible.
For example [ have often found it
necessary to damp cross-over networks
of second and third order to remove
audible  coloration. However it
adequate damping is used the cross~
over frequencies are completely inaud-
ible even though the users in the BBC
have the advantage of direct compari-
son with the live programme. This
condition appears to be all that is
necessary subjectively even though the
phase changes are considerable.

In this connection the BBC monitor-
ing loudspeaker type LS5/5 (ref. 8) is
recognised to possess a sound quality of
the very highest order yet the phase
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Fig. 2. Amplitude-frequency response
curve of circuit used in Dr Hill’s
experiment.
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Fig. 3 (a) Phase-frequency response

curve of monitoring loudspeaker type

LS5/5 (b) Phase response plus Y%4ms

time delay.

response, measured at 1m, is as shown
in Fig. 3(a). The loudspeaker is a
three-unit design with cross-over
frequencies at 400Hz and 3kHz. The

phase irregularity at the first frequency

is small but that at the last is large, the
high frequency unit being acoustically
in front of the middle frequency unit,
although mechanically the front sur-
faces of all three units are in the same
plane. The major phase irregularity
caused by this is totally inaudible and
no complaints of the sound quality in
this region are made.

The phaseirregularity shown in curve
3(a) can be largely removed by the
addition of a Yms time delay applied to
the whole loudspeaker. The results are
shown in Fig. 3(b). The curve is now a
rough approximation to a straight line,
and this in turn was shown earlier to be
inaudible. It is also well known that
changing the listening distance by
about 3in on the axis of a loudspeaker
produces no audible change. This
confirms the innocuous nature of curve
experiment alsd makes
nonsense of absolute phase angle
curves, for the addition of a small time
delay has completely changed the shape
of the curve. If on the other hand time
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delay itself were plotted such an
addition would merely result in a small
vertical shift; the axial time delay/
frequency response curve is shown in
Fig. 4. It is clear that this has an
innocuous shape,

It seems therefore that the situation
as far as the effect of phase on sound
quality is concerned, is rather like that
of the old lady passenger flying for the
first time. Some time after take-off she
looked out of the window and noticed
that the wings were flapping up and
down. Calling the steward she com-
plained that the plane was unsafe and
demanded that it should be stopped.
The steward assured her that the plane
‘was quite in order and proceeded to pull
down the cabin blind, asking the lady if
she could mow feel any effects due to the
wing movement. She could not and was
quite happy. As regards the effects of
phase on spund quality therefore until
someone can demonstrate that they are
audible on programme items as opposed
to artificial signals, I shall proceed to
pull down the blind and pretend that
such a factor does not exist.

The second aspect of phase inrelation
to loudspeakers is connected with the
formation of stereo images. Here our
ignorance is even more marked than
for sound quality as we do not know
just what factors are necessary to
determine image sharpness.

It would appear at first sight that if
the two loudspeakers of a pair were
identical in amplitude and phase
response the image sharpness would
not depend on how uniform with
frequency either of the characteristics
were. In practice the situation does not
seem to be as simple as this. Pairs of
differing types of loudspeaker even
when matched for amplitude-frequency
response do not all give the same
sharpness of image even for a symme-
trically placed listener. Thus in two
types designed by the author the same
bass units and high frequency units
were used for the two unit system. One
design employed the units in a vertical
array but for the other design the
tweeters were mounted concentrically
in the centre of the bass unit on a
perforated panel. This last-mentioned
design is reckoned by the users to have
appreciably better image forming
properties than the in-line design even
though the same units and similar
cross-over networks are used. That the
improvement is not due to the
concentric arrangement is shown by the
fact that a later design® which uses three
units in a vertical array gives a sharper
image still. It is this last loudspeaker
whose phase-frequency response is
given in Fig. 3(a). Furthermore, another
commercial concentric design gives the
worst image sharpness yet known.

A futher experiment has been carried
out inserting one of the all-pass phase
delay networks whose response is
shown in Fig. | in series with each of the
type LS5/5 loadspeakers and determin-
ing the effect both on the sharpness of a
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central image, and, in view of the
non-constant time delay, on possible
chromatic aberration effects when
using male speech as the input signal.
No effect was discernible, even on an
A-B test.

From this result it is not clear how the
use of a circuit to make the phase-fre-
quency response linear would help to
improve the image width.

In this connection it is worthwhile
recallingdata publishedsomeyearsago®.
which show that for a central image the
image width from a pair of loudspeakers
is actually narrower under live condi-
tions than under free-field conditions.
The only obvious explanation of this is
that the reflection from the floor in the
live room assists in the detection of the
direction of the apparent source. This
‘has been confirmed recently during
recent tests in a free-field room.

Under these last-mentioned condi-
tions subjects complained that the
stereophonic image was more diffuse
than that to which they were accus-
tomed using the same loudspeakers in
a normal live listening room. At my
suggestion, a floor of 6mm hardboard
was put down in the free-field room, and
all the subjects were then content. The
acoustic axis of the loudspeakers was
about 1 metre from the floor and if the
distance of the observer from the
loudspeaker is taken as 2 metres then
under the simplifying assumption of no
phase change on reflection from the
floor there will be an interference
crevasse at the listener’s ear at 115Hz
and at intervals of 230Hz thereafter.
The phase irregularities corresponding
to this kind of interefernce must be
very large, but far from destroying the
stereo image it is seen to actually assist
in improving the sharpness.

This does however raise the interest-
ing question as to whether the
loudspeaker amplitude response at, say,
—45° in the vertical plane (which is
usually ignored) is important in this
regard.

Even if it were eventually found that
phase had a second-order effect on
image formation, it is difficult to see
how it can be effective above about
2kHz. It is known from studies of the
stereo effect that the relative phase.
between the stereo signals is important
up to about this frequency, but above
this the ear appears to use the envelope
of the signal rather than the absolute
phase. It is therefore once again
extremely difficult to imagine that
producing a phase-linear loudspeaker
will assist in any way in improving the
production of a stereo image above
2kHz.

A further piece of evidence is coming
to light in experiments [ have started to
measure the image width produced by
various designs of loudspeaker. This
work has only just commenced but
preliminary results indicate that when
using male speech as the source material
the image width for wide range material
is narrower than that obtained for any
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-Fig. 4. Axial time delay/frequency
response corresponding to Fig. 3(a).

one octave band of the same material,
indicating that the brain is using some
form of summation of the information
received.

To conclude, any effect either of wide
band or narrow band variations of
phase on sound quality is at most of a
second order, and is certainly minute
compared with first-order effects such
as coloration, and compared with
.these can be ignored by loudspeaker,
designers and users even though not by
psycho-acousticians. Until, therefore,
someone can demonstrate that phase
effects of this nature affect the sound
quality of loudspeakers on programme,
and not just on highly artificial signals,
the appropriate treatment appears to be
to pull down the blind and pretend that
phase, in this sense, does not exist.

From the aspect of stereo image
formation we must admit our ignorance
asto all the factors involved, but in view
of the data presented earlier, 1 will
continue to listen to the siren voices of
the manufacturers, but again until some
audible effect can be demonstrated I will.
remain absolutely agog — with
indifference!

Thanks to the Director of Engineer-
ing, BBC for permission to publish.
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Books Received

Foundations of Wireless and Electronics, 9th
edition by M. G. Scroggie. The first edition
was published in 1936 and since then, nearly
250,000 copies have been sold, which in itself
is a recommendation for the current ninth
edition. Like previous editions, the book
covers basic theory, starting with elementary
“first principles” where no previous technical
knowledge is assumed. Subsequent chapters
discuss a.c. theory, valve and transistor
theory, equivalent circuits and oscillators.
The book then covers radio senders, trans-
mission lines, radiation and aerials, and
detection.

Final chapters deal with low and high
frequency amplification, selectivity and
tuning, the superheterodyne receiver, cath-
ode-ray tubes, electronic waveform genera-
tors and switches, computers, and power
supplies. As with all of the author’s work, the
text is clear, concise and very readable with
many circuit and pictorial diagrams where
necessary. Price £3.75. Pp.521. Newnes-But-
terworth, Borough Green, Sevenoaks, Kent
TN15 8PH.

The Autumn 75 series of D.A.T.A. books is
now available which covers relays,
microwave tubes, memories, linear and
digital integrated circuits,
current/discontinued diodes and transistors,
power semiconductors, thyristors and, a new
addition to the range, opto electronics. Most
of the books have two editions a year and
contain a section with suppliers’ names and
addresses. The books are also provided with a
cross index which speeds up the location of a
device, and devices with similar characteris-
tics are listed together. London Information
(Rowse Muir) Ltd, Index House, Ascot,
Berkshire SL5 7EU.

We have recently been able to examine the
Bugbook system of teaching the use of digital
integrated circuits. Bugbooks I and- Il are
intended to lead a student from a state of
complete innocence, via an extremely
methodical procedure, to an understanding
of fairly complex t.t.l. functions (registers,
counters, memories, etc.). Each section
consists of an introduction to the subject
area, a statement of objectives, definitions
and symbols when necessary, discussion of
the subject and experiments. The section
finishes with a review of the work. Teachers’
course books are available.

Experiments are carried out with the aid of
a universal socket board and a selection of
small printed-board assemblies (clocks,
indicators, power units, etc) which plug into
it, a rather neat idea being the application of
pin-identifying stickers to the integrated-cir-
cuit packages (bugs).

Books and hardware are expensive. The
two books cost £12.82 and a typical accessory
board, consisting of a p.c.b. about 32 x 20mm,
tworesistors and an L.e.d., two lengths of wire
and two croc. clips, costs £7.36. The course
material is exhaustive (but not exhausting, if
a case quoted in the foreword is typical) and,
with reservations over the price, can be
recommended for examination. The books,
produced by E & L Instruments, Derby,
Connecticut, can be obtained from Hepworth
Electronics, Kidderminster, Worcs.
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An introduction to the nature of the Universe (or an atom)

by W. E. Anderton

Assistant Editor, Wireless World

This article heralds the beginning of a
series of tutorial articles on the subject
of electronic systems, their theory,
applications and consequences. The
content will be based on a proposed
Advanced Level course for schools
which has been undergoing a trial at
nine schools for a period of three years.
This course is the culmination of six
years’ preparation by Professor G. B. B.
Chaplin of the University of Essex, who,
with the assistance of his colleagues,
has detailed most of the proposed
syllabus. Wireless World will use this
course as a basis for the forthcoming
series. We shall, however, diversify and
expand its content where we feel
_necessary, with the hope that a contri-
bution will be made to what we believe
is an excellent cause.

The subject matter of “Electronic
systems” is split into (a) communication
systems, (b) computer systems and (c)
feedback systems. The theory is applic-

able to almost any subject and helps.

the student to appreciate that appar-
ently unrelated phenomena are often
embodiments of fundamental principles
with universal application. The articles
will also aim towards a more rigorous
and academic knowledge of these
fundamental principles through study
of their application to electronics.

Since the human body itself is made
up of many systems and man through-
out his life is surrounded by systems, an
understanding of them (whether they
are biological, sociological, environ-
mental, mechanical or electronic) is
necessary so that science can benefit
our society and enable it to progress. All
systems have certain fundamental
principles in common, and it so happens
that they can be described particularly
easily and effectively in terms of
electronic systems. Electronic experi-
ments to illustrate these principles can
be set up quickly and cheaply and their
flexibility encourages initiative on the
part of the pupil.

Each section of the series is to be
introduced by relating man and his
needs, including his relevant physical
and mental characteristics, to the
electronic system under discussion. The
content will not emphasize technology,

but will rather seek to establish in the
reader a knowledge and understanding
of fundamental principles such as
feedback, stability, storage and retrieval
of information, signals and noise,
information content and decision mak-

_ing. Some current technologies will also

be discussed as applications of these
basic principles.

The word “‘system” seems vague at
first as it can apparently be applied to

Sixth form students working on one of
the A-level electronic systems course
experiments.

s g e b

any subject under the sun without
explaining anything useful about it. But
this is not at all true as a definite theory
of systems, how they work and how
they can be usefully manipulated has
been evolved. This theory can be
applied to politics, chemistry, biology,
sociology, evolution and so on ad
infinitum, the system being defined to
encompass just what parameters may
be involved with a particular problem.
The largest system imaginable is the
Universe and one of the smallest is the
atom, but no matter how large or small,
the same theory can be applied. Our
concern will naturally be with electron-
ic systems theory and with the conse-
quences and benefits that can be
achieved.

First, the starting point must be a
definition. According to the Concise
Oxford Dictionary, a system is “‘a
complex whole, a set of connected
things or parts, an organized body of
material or immaterial things.”

The first point to note is that a system
is a complete entity and can thus be
represented pictorially by a box (Fig. 1)
within which everything is subject to
the laws of how a system operates. To
determine what these laws are it is
necessary to divide the system into its
basic companent parts, and these can be




34

3

feedback
= . =
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Fig. 1. A system can be represented as
a single box in its most simplified form.

obtained simply by examining the
dictionary definition. A system is com-
plex and therefore needs to be capable
of processing or working out its com-
plexities so’'that they are ordered and
not disordered. It is a set of connected
things and therefore needs communi-
.cation to make the connections. Finally,
it is organized and therefore needs
control to achieve organization.

One more factor must be added to the
list of processing, communication and
control and this is the application of
feedback, which is involved with all
three. Here information is fed back from
output to input so that a close watch
can be kept on the way things are going
within the system. If they are going
astray then the information fed back to
tell this to whoever or whatever is in
control can be used to adjust the
system’s operation and straighten out
any problems that have arisen. More
rigorously, feedback is the process
whereby a measured portion of infor-
mation is taken from the output of a
system or its component parts and is fed
back to the input where it is added in
such a way as to increase the input
(positive feedback) or decrease the
input (negative feedback).

As an example of how a system can be
split into its relevant component parts
for analysis, consider Fig. 2. This is a
block diagram of the system represent-
ing a town’s community, with the
problem of controlling the numbers of
its population to a comfortable level.
The elements of feedback, control,
communication and processing can be
identified as follows:

At the “input” to the town there are
births and immigrants who swell the
population and at its output there are
deaths and emigrants who diminish it.
The problem is to maintain a balance
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Suggested reading

Two books which will develop a greater
understanding of the interdisciplinary
nature of systems are:

Wiener, N. “The Human use of Human
Beings,” Sphere Books, London.
Wiener, N. “Cybernetics: or Control and
Communication in the Animal and the
Machine,” The MLI.T. Press, Cambridge,
Massachusetts.

The following topics will be covered in
subsequent issues:

Introduction to communication
systems '

Modulation

Transmission

Reception and demodulation

Audio perception and bandwidth

Audio systems and transducers

.and basic electronics.

Audio systems and amplifiers

Measurement in audio systems

Visual perception

Visual systems — scanning and
detection

Television systems

These describe the “communications”
part of the syllabus and will be
followed by related experiments:

® Frequency response of audio systems
® Amplitude demodulation

@ Power in electronic circuits

@ Television waveforms

Topics continuing from this will be
under the main headings of feedback
and control systems, computer systems

between the actual population and the
facilities that are provided in the town
such as housing, hospitals, shops and
parks.

Information is fed from output to
input so that all relevant facts can be
supplied to the town hall where they are
processed. The results are communi-
cated to the town’s services such as
police, hospitals, etc., who are then able
to control to maximum efficiency of
services which they offer. Communica-

tion between the town hall, the social
services and the town’s population is
effected by means of newspapers and
radio broadcasts. This briefly shows
how a social system is built of the prime
factors. It will be the aim of the
following series of articles tc examine
each in turn in terms of electronic
systems.

Fundamental to the analysis of a
system is the recognition of whether it
is deterministic (entirely predictable
according to formal laws) or stochastic
(not entirely deterministic, but subject
to probability). This means recognizing
the fact that we may be able to say from
one analysis that “a system definitely
does this” and from another “a system
definitely does this, but ” For
practical purposes, electronics is exact

&

feedback

town : social :
:> hall services ISP Q
births plus ﬁ ﬁ O deaths plus
, iImmigrants emigrants

feedback

Fig. 2. Simple analysis of a social”
system. There would be many more
factors to take into account which
have not been considered here.

enough to forget about the “buts” and
this is why the application of systems
theory to electronics is such a powerful
and important tool.

(Sixw Years Ago

Wireless World has always been conscious of
the need to make instructional material as
interesting as possible — there is never
anything wrong with a little humour in even
the weightiest piece of reasoning. But we
have never approached the level of populari-
zation advocated by Mr Stephen Leacock, as
reported in our issue of January 1916. One
wonders what he would have made of
avalanche diodes and buffer stages.

“A matter under discussion at the moment
is the actual value to the student of a
mathematical training, and whether it is
necessary to go deeply into the subject in
order to become a competent electrical
engineer. Many have complained that the
ordinary methods of imparting mathematical
‘knowledge are far from interesting, and the
famous Canadian humourist, Mr Stephen
Leacock, in his new book Moonbeams from a
Larger Lunacy, particularly emphasises this
point of view, He writes as follows:

“Here, for example, you have Euclid
writing in a perfectly prosaic way all in small
type such an item as the following:

“ ‘A perpendicular is let fall on a line BC so
as to bisect it at the point C, etc,, etc.’

* .. just as if it were the most ordinary
occurrence in the world. Every newspaper
man will see at once that it ought to be:

“AWFUL CATASTROPHLE.

PERPENDICULAR FALLS

HEADLONG ON A GIVEN
POINT.

The Line at C said to be
Completely Bisected.
President of the Line makes
Statement.”
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Atomic heart power

A nuclear-powered pacemaker that
could bring a new lease of life to
thousands of people suffering from
certain types of heart trouble is to be
made at the Harwell Atomic Energy
research Establishment. Conventional
pacemakers with chemical batteries
have to be replaced surgically about
every three years. Trials indicate that
the implanted lifetime of the Harwell
units could reach 10 or even 20 years.

The nuclear battery that powers the
pacemaker consists of a heat-produc-
ing nuclear source, containing less than
a fifth of a gramme of plutonium oxide,
and a miniature thermocouple, all in a
strong metal housing. The assembly is
encapsulated in an epoxy resin known
to have lasting compatibility with living
tissue. Internationally agreed safety
standards require stringent tests on the
batteries. These ensure that there is no
radiation hazard and that they will
withstand the most severe accident —
including cremation. The isotope plu-
tonium 238 has been chosen for the heat
source because its power output falls by
only one per cent per year, and its
radiation, mainly alpha particles,
requires a minimum of shielding for
implantation. This isotope is specially
prepared for the pacemaker batteries
and is markedly different from the very
long-lived plutonium isotopes
associated with nuclear fuel.

Braille information
service

A pilot scheme to produce a monthly
braille information service for blind
computer programmers and analysts
has been started by INSPEC, the
information services division of the
Institution of Electrical Engineers, and
the Warwick Research Unit for the
.Blind. Each month, INSPEC supplies
the Warwick Research Unit with a
computer-readable magnetic tape con-
taining abstracts of recently published

articles from computer science journals.
The Research Unit uses an RXDS Sigma
5 computer system with a braille
embosser on-line to produce selective
listings from the tapes, which are
converted into contracted braille by an
automatic translation programme. The
pilot service has now been running for
several months with a limited group of
users. Both the INSPEC source tapes
and the service operated by the War-
wick Research Unit are being made
available free to the blind user or his
employers. Computing has been able to
offer particularly good opportunities for
the employment of blind staff on equal
terms with their sighted colleagues, and
there is now a significant group of blind
computer programmers and analysts in
the UK. It’'s in the hope of finding a
solution to their information needs that
the INSPEC/Warwick project has been
started.

—— —
—

London honours
Blumlein

The Greater London Council is to erect
a commemorative plaque on the wall of
the house where Alan Dower Blumlein
was living at the time he met his death
in a Halifax bomber crash in 1942. In
bestowing this honour, Blumlein’s
native city of London is placing him
among the immortals in recognition of
his many achievements in science and
technology. Blumlein’s inventions
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included modern gramophone stereo:
recording techniques, the closely-cou-
pled inductive ratio-arm bridge, the
cathode follower circuit and the so-
called “Miller” integrator. The BBC
adopted the television broadcasting
specification on which Blumlein worked
in the 1930’s, in preference to Baird’s,
when they opted for the 405-line, 50
frames/s interlaced system still in use
today. During his short working life,
Blumlein was awarded an average of
one patent each six working weeks, a
record not yet equalled. The official
unveiling of the plaque, which is to be
placed on a house in Ealing, West
London, will be in 1977 on June 7, the
anniversary date of Blumlein’'s death
near Ross-on-Wye, Herefordshire.

Microprocessor comes
clean

A new range of dedicated microproces-
sors just introduced is suitable for all
types of washing machines and offers
the seven main wash programmes
recommended by the International
Standards Organization’s system of
fabric care labelling, together with
additional pre-wash, rinse and spin,
biological and fast wash programmes.
Another feature of the circuit is that it
allows for the automatic release of a
fabric conditioner during the final rinse.
It replaces the conventional electrome-
chanical timer and various safety

Monitoring speech. Strain gauges mounted on flexible metal sensors are used to
obtain information on lip and jaw movements made while speaking. Honeywell tape
and oscillograph instrumentation records the facial movements for analysis in
Seattle, USA, at the University of Washington’s Speech Physiology Laboratory.
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features are incorporated, including
door interlocks, no machine action or
heating without water present, and a
“child-proof” programme lock-out
which, after a programme has been
selected, inhibits change of program-
mes in mid-operation without first
resetting.

The heart of the processor, the ITT
7150, is contained within a 28-pin d.i.l.
package and consists of two r.o.ms
which perform the control functions.
Up to ten machine functions can be
controlled by means of a maximum of 20
different programme steps which
provide the various combinations of fill,
wash, heat, pump and spin. The package
has been designed for m.o.s. applica-
tions and is capable of withstanding

adverse conditions, e.g. 85°C at 85%

relative humidity under reverse bias.

Head-up for Harrier

The electronics content of military
aircraft continues to grow. A system
incorporating an integrated head-up
display and weapon aiming computer,
with cursive and raster outputs and
designed specifically for carrier aircraft,
is to be supplied for the Sea Harrier. The
display system will consist of three units;
acomputer which generates a very wide
range of air-to-air and air-to-surface
weapon aiming and display generation
functions; a pilot’s display which pre-
sents the pilot with all the appropriate
flight data and weapon aiming symbo-
logy superimposed on his view of the

outside world; a pilot’s control panel
for mode selection and display control.
The computer unit will contain: a
high-speed digital processor having an
associated store of 20,000 words of
which 16,000 words will be fully repro-
grammable core store; hybrid analogue
and digital input and output peripher-
als, to interface with other aircraft
systems and sensors; and a symbol
generator to provide deflection wave
forms to the pilot’s display unit. There
will also be a video synthesizer section
which, under control of the central
processor, will give symbology outputs
in raster form for use with raster type
displays. The inclusion of a core store
will give considerable flexibility during
development and will greatly simplify
changes tothe role of the aircraft during
service. Smiths Industries is to supply
the display system.

Single-tube colour TV
camera

Work is continuing on the single-tube
television camera developed by Sie-
mens and demonstrated at the Mon-
treux television symposium. The “In-
terplex” camera, as it is called, uses a
new type of dichroic strip filter. In
contrast to a normal three-tube camera,

Market research has told us that the
average age of our réudership is getting
lower. Is Richard Tucker of
Lutterworth in Leicestershire the
youngest reader at 2%?

the colour analyser used to break down
the image arriving from the lens into
red, green and blue components is
integrated within the complex pick-up
tube itself. This has made it possible to
reduce the size of the camera by
dispensing with the accessories for
colour registration.

Signal information supplied by the
television camera tube in the 4.43MHz
subcarrier band is converted into stan-
dard PAL signals in a decoder using
comb filter systems and other circuitry.,
Black-and-white and colour informa-
tion is separated by the comb filters, the
spectral lines of the video signals being
broken down into chrominance and
luminance information. The silicon tube
is said to achieve a resolution of
approximately 6MHz in red-green-blue
operation. The signal produced by the
camera is compatible with black-and-
white sets, and can be recorded without
decoding on conventional video tape
recorders with colour capability, pre-
serving a claimed 6MHz resolution.

Traffic information
service
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half a minute in every eight, and
neighbouring stations would always
transmit at different times from one
another. At regular intervals, therefore,
every motorist could be provided with
a bulletin containing information about
the area through which he was tra-
velling. The motoring receiver could
either be separate from the normal car
radio or cassette-player, or, for drivers
who wished, special receivers could be
fitted to either machine so that it could
be played in the normal way and would
be interrupted by the strongest local
traffic signal. .

This, system is rather similar in
principle to a radio paging scheme for
national coverage, using one frequency
and a cellular transmitter layout, deve-
loped by the Martin Marietta
Corporation in the USA. )

The BBC say they would be willing to
develop and operate the service in
collaboration with a motoring organi-
zation. Cost of establishing the trans-
mitters would be about £2% million. The
BBC thinks that a project of this nature
should not be a charge on the licence fee
— the finance would have to come from
some other source.

There is a well established system of
traffic information broadcasting oper-
ating in West Germany, called Auto-
fahrer-Rundfunk-Information (see May
1973 and April 1974 issues).

/

Rogers packs up

It’s sad to record the demise of yet
another small British company making
high quality products. Rogers Develop-
ments (Electronics) Ltd, manufacturers
of audio equipment including ampli-
fiers, tuners and monitor loudspeakers,
ceased operating on October 31
1975. The company was formed by J. D.
Rogers in 1947 and came to considerable
prominence during the hi-fi boom.
Following changes in the firm's
management on June 17, 1975, when the
founder was made chairman and
technical director, Mr Rogers ‘“was
compelled to resign” (as he writes to us)
on August 27. At the time of writing we
understand the company will be put
into liquidation. Farewell to a much
respected and friendly firm.

The BBC is still working on its m.f.
system for broadcasting traffic infor-
mation bulletins to road users (see May
1973 issue p. 239). They claim it is more
economical than other schemes and will
not involve depriving car radio listeners
‘of their normal programmes.

A network of about 80 low-power
medium wave transmitters would be set
up in the pattern of a grid covering the
whole country. They would all operate
on one frequency just within the tuning
range of a medium-wave receiver. Each
station would only transmit for perhaps

Licence for Teletext?

In a recent memorandum to the Annan
Committee on the future of broadcast-
ing the BBC says it would expect its
CEEFAX part of the Teletext service to
attract an incremental licence fee in
much the same way as colour television
does.

Viewdata, the Post Office’s television
screen information service using the
domestic telephone line, will of course
be charged for on a subscriber basis
(November issue, p.532).

~
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Wireless World Teletext decoder

3 — Line and clock dividers

by J. F. Daniels

Last month we looked briefly at the
overall operation of the decoder by
considering a simplified block schema-
tic diagram. I also mentioned that the’
heart of the circuit lay in the design and
operation of the clock and line divider
circuits. This month we shall look in
greater detail at the operation of these
two circuit blocks, as these together
provide most of the waveforms used
elsewhere in the decoder circuitry. We
shall begin by looking at the operation
of the line dividers. ]

The main function of this part of the
circuit is to provide row-address infor-
mation for the store during the opera-
tion of writing data into the store and
when reading it; i.e., when the data is

O +5V syncs
3

neg mixed
syncs

neg tield

displayed as characters on the screen.
Other outputs are also obtained from
this part of the circuit, namely separat-
ed field syncs, line address information
for the character generater read-only
memory, the vertical component of the
display blanking waveform and a field
blanking waveform which goes to “1”
during the period from lines 11 to 21 and
324 to 334. This latter waveform is used
extensively elsewhere in the decoder to

Fig. 1. The line divider circuitry. IC; is a
74121 monostable, IC; and IC,, are 7490
decimal counters, IC,, is a 7474 dual
D-type edge-triggered flip-flop and ICy,
is a 74177/ 74197 binary counter.

data allow WFM 5
trom [Cg pin 6 —p—u™d

discriminate between data acquisition
and data display: i.e., data is only
“looked for” during the periods just
mentioned. If all 625 lines' were exa-
mined for data, false framing codes
would be detected at random during the
video information, and cause lines of
“rubbish” to be read into the store. It
would of course be peossible to look for
data only on lines 17-18 and 330-331, but
it is possible that broadcasters may
change the positions, or increase the
number, of data lines transmitted, and
so the above method was adopted to
avoid later modification in this respect.

It may appear, from a quick glance at
the circuits, that the i.cs are numbered
somewhat erratically, but this is

data ailow
strape from WFM
IC47 pn3 ICg pin &

strobe from —p—
IC47 pin 2 6

IC1s

ICq
6

inputs from
Hamming corrector

bit Nos- 8 6 4 2

v Yy v J

lines 11-21
M WFM
row address for
character generation

display

tield

blanking WFM

\J VL v v

—
row address outputs
for data store
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because they are designated according
to their position on the p.c. boards —
IC, 4 being on the uppermost board and
1C,;4 On the lower circuit. During
circuit descriptions, multigate i.cs will
be referred to by their IC number, and
output pin number. For example (7, 12.)
indicates the inverter gate for field sync
pulses in Fig. 1.

Line dividers

Negative-going mixed syncs from the
analogue board trigger monostable 3,
which is adjustable by means of a preset
potentiometer. Elswhere in the circuit
the variable width of the output pulse is
used to shift the display horizontally,
but for this part of the circuit the output
pulse width is not critical, so long as the
pulse is wider than the input sync pulse.
By gating together the input and output
waveforms of this i.c. in a NOR gate
(4,13), the broad pulses during the field
blanking interval are separated from
the mixed sync waveform. Capacitor C,

Fig. 2. Waveforms from Fig. 1, showing
the detection of broad pulses.

removes spikes which are caused by the
delay through 1C;. The method by
which the broad-pulse separation is
achieved is more clearly shown by Fig.
2. waveforms (a), (b) and (c).

The broad pulses are used to reset the
first part of the line-divider chain, which
consists of two i.cs forming a
divide-by-80 circuit. The first i.c., a
divide-by-10 counter, provides line-
address information for the character
generater r.o.m. and sets the height of
each “character box” at 10 lines per
field.

In the “upper case only” version of
the decoder, only seven of these lines

Fig. 3. Waveforms in the circuit of Fig. 1.

are used for the display of alphanumeric
characters, and gates (6,10) and (4,10)
serve to inhibit character generation
during three of the ten lines. These
gates are not required when the upper
and lower case version is built, as the
blanking of unused character lines is
achieved in a later part of the decoder.
The operation of the rest of the circuit
is best understood by referring to Fig.3,
which shows some of the more impor-
tant waveforms through the circuit. The
divide-by-8 counter IC,, is fed with one
pulse every 10 lines from IC; and its
outputs Qg and Q. are gated in (13, 8) to
provide a start pulse for the display
period at line 51 (also 364). C, removes
any spikes caused by timing differences
between the Qg and Q¢ outputs of the
counter, and GC;, R; and R, shorten the
pulse into a narrow negative spike to set
the vertical display-blanking flip-flop,
formed from gates (15, 3) and (15, 6).
The positive transition at the output of
gate (15, 3) is coupled via C; and R, into
gates (12, 8) and (6, 4), which has the

tield pulses N
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effect of setting the outputs of the 5-bit
counter, formed from ICs 11-and 20, to
zero. From this point onwards, the 5-bit
counter counts through the character-
display rows until the counter reaches
24 (the end of the page display). This
point is detected by gate (13, 3) and its
output is used to reset the vertical
display-blanking flip-flop. N

During lines containing data the 5-bit
counter is preset to the correct row
number, which is available in binary
form at the output of the Hamming
corrector during the control and row
address groups, at the start of each data
line.

The time at which this data is entered

intothe presettable counteris controlled’

by gates (4, 4) and (13, 6). The least
significant bit of the row address arrives
first, and a strobe pulse from the clock
divider circuits (to be described later in
this article) set 1C,, at the appropriate
time. The next data group to arrive
contains the remaining four bits of row
address information and this is written
into 1C,, again at a time determined by
a strobe pulse from the clock divider
circuits. The other inputs to gates (4, 4)
and (13, 6) are waveforms which only
allow the strobe pulses to set the
counters during lines which have been
confirmed as containing valid informa-
tion. These waveforms are used in a
number of places in the decoder and we
shall call them data allow (DA), for a
waveform going to “1” when a framing
code is detected and returning to “0” at
the end of that line and DA for its
inverse, .

A 3-input NOR gate (12, 6), provides
the field blanking waveforms which
goes to “1” during lines 11 — 21 (324 —
334), by gating together the Q, and Q.
outputs of IC,, together with the
vertical display-blanking waveform. It
can be seen from the waveform diagram
in Fig.3. that this waveform also goes to

Fig. 4. Layouts of typical rows of data
bits. A display row (row 5 of magazine
1) is shown at (a) and at (b) is a
page-header row.

“1” during the equalizing and broad
pulses. This is of little consequence,
however, as no video is present on these
lines so that no false framing codes
could be detected here.

Before continuing with a description
of the clock divider circuits, it would be
as well to consider in greater detail how
each of the data rows is made up.

Data row format

Display row. The data bits are trans-
mitted in groups of eight, and each line
of data contains 45 of these groups, or
bytes. The first five groups have the
same function on all rows and a typical
row is shown in Fig. 4(a). The following
40 groups consist of 1S0-7 coded
characters, the eighth bit in each group
being used as an odd parity bit. The
magazine number and row address
information are coded in a different
manner from the display data, being
more heavily protected in a form of
Hamming coded. Only four useful bits,
of data can be extracted from each of
these eight-bit groups, but a single error
in the group can be corrected and an
even number of errors i.e., 2, 4 or 6 bits
in error, can be detected.

Page header row. The page-header row
(row zero) contains eight more of these
Hamming protected groups following
‘the row address number, and only 32
groups of 1S0-7 coded data for display,
as shown in Fig. 4(b). The two groups
immediately following the row address
number contain the page number units
and tens respectively and these
together with the three bits allocated to

the magazine number, enable any
combination of page numbers between
100 and 899 to be selected.

The next four groups contain infor-
mation indicating the time of day. The
first group contains four bits of “min-
utes units” information and the second,
three bits for the minutes tens. The
spare bit in this second group is used as
a “clear page” control, which goes to
“1” whenever the following page con-
tains new information and the old page
must be erased from the store. The next
group contains a 4-bit “hours units”
message and the fourth group contains
a 2-bit “hours tens” indication. There
are two unused bits in this group, the
first being used to indicate a newsflash
page. and the second a subtitle page.

Clock dividers

There are two more groups of Ham-
ming-protected data before the page
header display starts, and these will
eventually contain more control infor-
mation.

The clock-divider circuit block pro-
vides a large number of pulses and
waveforms for use elsewhere in the
decoder, as follows: a display line-
blanking waveform which goes to “1™
during the 40-character-wide display

" period; the *“data allow” waveform

which goes “1” on detection of a
framing code and returns to zero 42
bytes later; 6-bit column-address for
addressing the store, which is used
when writing data into the store, and
when reading from display; strobe
pulses which discriminate between
the Hamming-coded words in normal
rows and in the page header row and
finally, groups of pulses used elsewhere
for the formation of the vertical ele-
ments of the alphanumeric characters.

Figure 5 shows the clock-divider
circuit diagram, and Fig. 6 the associat-
ed waveform diagrams.
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neg;tr;las:i'r:%;ode Fig. 5. The clock-divider circuit. IC\; is a 74121 monostable, IC,, IC\, and IC 4 are

ICp3 ping binary counters, IC,, is a 7474 dual D-type flip-flop and ICy, 4; are 7442 b.c.d.-to-
decimal decoders.
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Write mode. Detected framing code
pulses, which are one clock pulse wide
(144ns) and negative-going, are invert-
ed in gate (22,10) and fed into gate (9,12)
together with the differentiated output
of monostable i7. This is the “framing-
code allow” monostable and its differ-
entiated output is about 2ps wide and
timed to occur at the time of the frame
code, ie, about 15ps after the start of line
syncs. In this way, only valid framing
codes are allowed through gate (9,12).
This method was used to avoid allowing
through random framing codes detect-
ed in the colour burst, which can occur
with certain types of data-slicing cir-
cuit. The monostable triggering is
inhibited by means of the B input on all
except lines 11-21. The valid framing
codes are then used to trigger the “data
allow” flip-flop made up from gates (9,8)
and (9,6). During lines 11-21, the first
two clock-divider i.cs are held in the
reset condition until the DA-waveform,
goesto “1” (18,8 and 18,11) i.e., until the
frame code occurs. It should be noted
that i.cs of the 74H series are specified
for gates 22 and 9. Although all the
prototype decoders worked satisfactor-
ily with ordinary gates here, it would be
possible under worst-case conditions
for the time delay between detecting the
framing code and removing the reset
from the dividers to exceed the maxi-
mum permissible time of 144ns. By
using 74H series gates, the time delay
will always be less than 144ns, even
under worst-case conditions of supply
voltage and gate delay.

wireless world
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A second binary-to-decimal decoder
IC4; is connected to the outputs of the
second clock-divider i.c. after they have
passed through the four AND gates of
IC,. These gates serve to allow the
outputs of IC,, only during the “allow”
waveform at the output of gate (6,12).
This waveform consists of narrow,
positive-going pulses derived from
decoder 42, gated with a waveform
which only allows the pulses for the first
13 bytes of data. The output pulses of
decoder 47 then become narrow, nega-
tive-going pulses, timed to occur one
during each byte of data from byte 3 to
byte 12: i.e., decoder 47 output 1 occurs
during byte 4 — output 9 during byte 12.
These pulses are used to time each
group of Hamming coded bits in the row
and page recognition circuitry, and for
presetting the line divider i.cs as
mentioned earlier.

Read mode. Resetting of the clock
dividers in during the “read” mode is

The final prototype decoder, which
measures about 40 X 22.5 X 6cm. The
ROLL switch enables pages to be
viewed in rapid succession. We
understand that a complete kit of parts
for the decader will be available from
Catronics Ltd, 39 Pound Street,
Carshalton, Surrey.

The newest character code, which is
now in use Reference I indicates that
these undefined control characters will
be allocated in order of decreasing
serial number. Codes referenced 2 are
to assist compatibility with standard
data codes. All character rows start in
the “steady, alphanumeric white”
condition, unboxed and unconcealed
unless control characters indicate the
contrary.
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done by the Q output of monostable 3.

This reset is combined with the “write”.

mode reset by gate (18,11).

The first of the clock-divider i.cs feeds
a binary-to-decimal decoder (IC,) of
which only eight of the ten-outputs are
used. Each output is a negative-
going pulse, which occurs at every
eighth clock pulse and is used to time
the vertical components of the char-
acters. Each character box is eight clock
pulses wide, and for the formation of
alphanumeric characters, five of these
eight-clock-pulse intervals are used, the
other three forming the space between
characters.

Experiments were carried out with
prototype decoders to reduce the char-
acter boxes to six pulses wide, with only
one pulse space between characters.
However, the extra circuit complexity
was not thought to be worthwhile, as
the display seemed as good with a
character-to-space ratio of 5:3 as with
5:1. Graphic characters, however, fill
the complete character box, in both the
‘vertical and horizontal directions.

Address generator. This is common to
“read” and “write” modes,i.cs 11 and 19,
together with the inverted Qp output of
JIC,, providing the 6-bit address for the
store, obtaining reset by the output of
the line blanking flip-flop formed from
(18,3) and (18,6). This flip-flop is set by
output 3 of decoder 47 and reset at the
end of the line, 40-character boxes later
in the display mode, or 40 bytes of data
later during the write mode. This same
reset pulse is also used to return the
data allow waveform to “0”. The data
allow waveform may also be reset to
zero by another input to gate (9,6),
taken from the Hamming corrector
circuit, which gives a negative-going
pulse if an even error is detected during
the row address group and inhibits the
writing of any data which may occur on
such a row. During the read mode of
operation the clock dividers and
column-address dividers are both reset
by the Q output of monostable 3, and by
adjusting the width of this pulse, the
display can be shifted horizontally to
the centre of the TV screen. Also in the
read mode, the clock input to the
dividers is switched to the output of an

adjustable frequency oscillator, to’

enable the overall width of the display
to be adjusted.

This concludes the description of the
divider circuits. In the next article we
shall look at the operation of the
serial-to-parallel converter, framing-
code detector, data latches, and data
store.

The Teletext decoder will also be usable
with Viewdata (November issue, p.532)
when this Post Office service becomes
available. Later in the year we shall be
publishing details of the Viewdata
system and how it is compatible with
Teletext.
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New medium- and long-wave
.broadcasting plan

Better long-wave coverage of the UK
and better reception of Radio London
are two of the few benefits for Britain to
be expected from the 1975 Geneva Plan
for 1.f./m.f. broadcasting just complet-
ed under the auspices of the Interna-
tional Telecommunication Union. Due
to take effect in three years’ time on
November 23, 1978, the Plan covers
frequency assignments in the 120 m.f.
channels available for broadcasting in
ITU Regions 1 and 3 (which means all
the world except the Americas — see
map in August 1974 issue, p.266) and in
.the 15 Lf. channels available at present
for Region 1 only. It supersedes the
Copenhagen Plan of 1948 — which was
for the European broadcasting area
only — and is to last for eleven years.
The Plan is in fact a thick book listing
stations, frequencies, transmitter
powers etc., and is an “Annex” to the
“Final Acts of the Regional Adminis-
trative Lf./m.f. Broadcasting Confer-
ences (Region 1 and 3)”, part of which
took place at Geneva in October-No-
vember 1974 (Dec. 1974 issue, p.481; Jan.
1975 issue, p.10) and part in October-
November 1975. J. G. Spencer’s article
“The future of medium- and long-wave
broadcasting” in the August 1974 issue
explained the technical problems
involved in the re-planning. .

Britain’s improved l.f. coverage will
come partly from an additional assign-
ment for 200kHz, 50 kW transmitter at
Burghead, Scotland, to be synchronized
with the existing 200kHz station at
Droitwich. This will give improved
long-wave reception in the north of
Scotland. For the central, heavily
populated area of Scotland around
Glasgow and Edinburgh there is a
further Lf. assignment, for a 227kHz
transmitter at Westerglen, also with a
power of 50kW. (Both Burghead and
Westerglen are m.f. stations at present.)
Thus England and the Scottish main-
land will have complete coverage from
two frequencies in the Lf. band. Unfor-
tunately this gain has to be “paid for” in
the Plan by the assignment of a new
200kHz frequency to Warsaw, at
200k W, for day-time operation. This will
not worry us within the UK but will
interfere with reception of Droitwich on
the Continent. At the moment the BBC
has not decided whether the new UK
coverage on Lf. will be used for Radio 2
or Radio 4. :

Radio London, the m.f. 1457kHz local
radio station at Brookmans Park, will
under the new Plan give better recep-
tion because a co-channel transmitter
at present sited on the coast of Albania
at Durres is planned to be moved 60km
inland to Lushnje, where it will lose the
benefit of “‘sea gain”, and the night-time
interference with Radio London will be
reduced by 4-5dB. Unfortunately some

of the other UK local radio stations are
likely to suffer worse co-channel inter-
ference at night, particularly Radio
Solent at Fareham which may be 10dB
worse off.

Night-time co-channel interference
could also be worse for listeners to the
Radio 3 647kHz, 150kW transmitter at
Daventry, for under the Plan there are
three new assignments on this fre-
quency, for stations in Albania, Greece
and Libya, and all for 300kW transmis-
sions. To obtain protection against this
interference it will be necessary to
increase the power of Daventry, and the
UK delegation stated at Geneva that it
reserves the right to do this when the
new transmitters come on the air.
(Theoretically 2 megawatts would be
needed but this is unlikely to be
achieved because of cost.) These three
new assignments in Radio 3’s “pro-
vince” well illustrate the principle
adopted by the conference that existing
stations should not have priority over
new claims for the channels just
because they are well established.
However, the prospect of next-door
neighbours Albania and Greece both
transmitting 300kW on the same fre-
quency seems somewhat unlikely.

Two further problems for the UK
from the Plan: the power of Radio Ulster
(1340kHz) will have to be increased
from 100kW to 250kW to cope with
increased co-channel interference
power from Budapest; and the power of
Radio 4 Wales (881kHz) will have to be
increased from 150k W to 300kW to deal
with increased co-channel power from
East German and Yugoslav stations.

As mentioned in the January 1975
issue, the channel spacing will remain at
9kHz throughout the Lf. and m.f. bands.
The actual frequencies assigned in the
Plan at m.f., however, are slightly
adjusted to make them integral multi-
ples of the channel spacing; for example
Radio 3, Daventry, at present 647kHz,
will become 648kHz; Radio Ulster’s
1340kHz will become 1341kHz; Radio
London’s 1457kHz will become
1458kHz.

Some commentators have described
the 1975 Geneva Plan as a bad plan. “It
started as a shopping list and it ended as
a shopping list but everyone signed it
and called it a plan” were the remarks of
one delegate. Criticisms centre around
the “power race” (of competitively
increasing transmitter powers) and the
fact that the Plan carries with it a long
and untidy list of 72 reservations and 30
counter-reservations by different
countries, claiming rights to change
frequencies, powers etc. if they wish to
after the Plan has come into force.
Perhaps it’s as well the Geneva Plan is
to last for a maximum of only eleven

.years.
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John Logie Baird and the
Falkirk Transmitter

The activities of the pioneer of television between 1925 and

1928

by P. Waddell, W. V. Smith and J. Sanderson

Dr. Waddell and Mr Smith are at the University of Strathclyde. Mr Sanderson is Curator of the

Falkirk Museum

On the evening of Tuesday, the twenty-
sixth of January 1926, John Logie
Baird demonstrated television to an
audience of Members of the Royal
Institution. No detailed description,
with photographic evidence, of the
equipment used for the demonstration
seems to exist, although many authors
have made guesses'. It has been
suggested that the instrument now at
the South Kensington Science Museum
was used, or that a very large disc unit
with a single spiral of lenses was seen,
but Baird had suddenly become secre-
tive and information is hard to come by.
The next two and a half years are
poorly recorded and this article is an
attempt to discover what Baird was
working with during this period.

April 1925 is the beginning of the
relevant period in Baird’s activities. A.
S. Goodchild and R. Best, both
employed by Will Day Ltd of Leicester
Square, had constructed a television

‘transmitter to Baird’s design®. The

instrument was to be used in the first
public demonstration of television,
given by Baird at Selfridge’s in Oxford
Street, and was delivered to him at 22
Frith Street, Soho, in late 1924. This unit
was first described in Wireless World®
by Baird and some indication of his
canniness can be obtained from the fact
that he attempted to deceive his readers
into thinking he was less advanced than
he was. He gave a diagram of a large,
basically unbalanced, single-spiral lens
disc, which he knew would give a
low-grade picture due to a necessarily
low speed of rotation and vibration,
which would blur the picture. Photo-
graphs, and a further article?, show that
he was really using a double spiral of
lenses, which made possible a higher
speed and smoother running, and a
radially-slotted disc subdivided each of
the eight lines into 50 elements to
produce a 400-element picture. (As a
comparison, a modern television display
contains about 450,000 elements.)

Later in 1925, in June, Television Ltd
was formed as a means of financing
Baird’s research, Day and relatives of

Baird supplying much of the capital..

Day had also found the Frith Street
. laboratory and his name appears on

1A. J. L. Baird at 22 Frith Street, Soho,
London, Dec. 1924, with his “original”
television transmitter and receiver.

IB. J. L. Baird, Sept. 1926, his “criginal”
transmitter now presented to the

Science Museum, Kensington, London.
Note the white painted double spiralled
receiver disc has been removed, and
that a rotary slot has been placed over
the photocell, necessitating a change in
the chopper disc mounting
arrangement.
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some patents which he had helped to
finance from July 1923, while Baird was
at Hastings.

In this way, the work was able to
continue at Frith Street and further
experiments and demonstrations took
place. The face of William Taynton, an
office-boy from another floor of the
building, was televised by equipment of
unknown design and in January 1926
Baird and Capt. O. G. Hutchinson (who
had bought Day's share of Television
Ltd) demonstrated televised human
faces to the Press®®. Then, after the R.1.
demonstration’, Baird clamped down
and details of the equipment used were
lost.

Newspaper reports and magazine
articles are of some assistance, though
words and pictures in some of these are
at variance and serve only to cloud the
image, many of them not giving details
of equipment used. Tracing the deve-
lopment of the equipment, the first
reference is found in the Daily
Telegraph®, in which mention is made
of a lensed-disc transmitter, with no
further information. :

A step forward isindicated by a report
in The Engineer’ of June 18th 1926
which describes and iliustrates a grid
being used to subdivide the image, the
“grid” being a bundle of optical fibres
with which Baird claimed to have
eliminated the need for a lensed disc. A
full description of this transmitter was
not seen until June, 1927'° and the
patent on the use of optical fibres was
not applied for until 1927, being
obtained the following year — a further
instance of Baird’s reticence. Discre-
pancies between the description of the
optical fibre system and the photo-
graphs of Capt. Hutchinson’s televised
face exist; the photograph which illus-
trated a number of articles of this period
showed the usual picture made up of
vertical strips — a fibre system would
have given a cellular appearance.
Deception again, perhaps?

In September 1926, Baird gave a
double-spiral lens-disc transmitter (two
sets of eight lenses) to John Hart of Hart
Radio Supplies in Falkirk and, six days
later, donated the transmitter/receiver
now on display at the South Kensington
Science Museum. The authors have
found no references to the Falkirk
transmitter, except in the Falkirk
Museum records. One difference:
between this unit and the Science
Museum transmitting section is that the
Falkirk unit has two, interlaced spirals
of eight holes, providing a 16-line
picture, while the Science Museum
transmitter has two non-interlaced.
spirals, giving an 8-line picture. Further
small differences include the use of
three lens-retaining screws for each lens
on the Falkirk unit — two for most
lenses on the S.M. transmitter. Both
units are provided with a rotary spiral
slot over the photocell, which increases
the number of picture lines, with no
increase in the number of lenses. This
slot was patented in January 1925,

Royal Institution demonstration by E.
Larner! in 1929: book carries a
foreword by J. L. Baird.

3. First ever televised photograph,
Captain O. G. Hutchinson, business
manager and director of Television Ltd
and friend of Baird’s since 1911 in
Glasgow, when they were apprentices
together at the Argylle Motor Works,
Alexandria, Dunbartonshire.
Photograph published in various
magazines from June 1926. Photograph
has peculiar aspects, one half of the
image is apparently a profile, the other
half being a frontal view.

although it does not appear in magazine
articles or newspaper photographs of
the first half of 1925.

In the first full description of the
rotary slot — an article in Electrical
Review'! — Baird still discusses an 8-line
transmitter and the diagrams in the
article match the S.M. transmitter. A
second article in December'? also shows
these features. Then, in 1927, Baird
began to talk of 16-line transmitters,
using choppers and rotary slots, as in
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the Falkirk and S.M. units. In a paper"?®
read by Baird in March 1928 he
describes, in words and in diagrams, a
16-line transmitter and clearly states
“using equipment similar to that shown
. I gave a demonstration of true
television to the Royal Institution on
January 27th, 1926”. (Baird always
referred to January 27th, not 26th). He
also says that a London to Glasgow
television demonstration, using G.P.O.
lines, was performed on May 24th and
26th 1927 using the same equipment,
i.e., the Royal Institution transmitter.

It is interesting to note that in the
Falkirk Museum register of entries it
states that the Falkirk transmitter was
used by Baird to transmit human faces
from Glasgow to London on 27th
January 1927. Newspaper articles from
April 22nd 1927" talk of Baird sending
his first batches of television signals to
New York from London; other articles
talk of signals from London, Hull, Leeds,
Birmingham and Glasgow to New York.
It should be remembered that Baird’s
publicized transatlantic demonstration
was on February 8th 1928, so once again
he was ahead of his well publicized
public events, making sure nothing
would go wrong on the big day.

Another article from March 1928
clearly talks of images from Glasgow to
London'®. A photograph of Baird (Fig. 6)
standing beside the Falkirk transmitter,
somewhere in the West of Scotland, has
been traced. Four people date it to 1928
and almost certainly to Mr Hart’s radio
show exhibition in Falkirk. The photo-
graph, reproduced in this article, clearly
states “radio engineers’” and the word
“Glasgow” also appears on the board
behind Baird’s head. The dummy is
unlike any seen in published work by
Baird. Interestingly enough, one author,
P. Waddell, has seen a photograph of
Baird wearing the same overcoat on a
visit to Scotland, dated January 1927. It |
should be noted that Baird did visit
Scotland in early 1927, arriving in
Glasgow on February 1st 1927 for his
lecture in the St. Andrews Halls,
Glasgow on February 3rd 1927.

Other mysterious events concerning
Baird at this period and the equipment
he was using are seen in the following
articles. in Nature, January 15th 1927
it was stated that Baird had lectured on
January 6th 1927 to the 17th Annual
Exhibition of the Physical and Optical
Societies at Imperial College, London. A
“model” of the transmitting portion of
the lecturers “original” apparatus was
displayed. Which one? The one from the
Science Museum reborrowed, or the
one given to J. Hart (still not sent to
Falkirk), or a new and third unit?
Backing up the third model concept it is
clearly stated in a book by S. A. Mosely
and H. T. Barton Chapple from 19317
that Mr Baird had given a model of his
original transmitter to Glasgow Uni-
versity, sometime in early 1927. This is
also mentioned in Nature July 1927, and
some parts of this transmitter are still in
existence.
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" 4. J. L. Baird’s “original” 16-lensed disc

transmitter and receiver. Note spiral merial

slot over the photocell in the ! /

transmitter to increase number of TV "o

lines, without increasing number of e 1 TN

disc lenses. In the receiver light from a J SIS

lamp at K is allowed through rotary

slot on disc H then through the lensed

disc, to be focused on screen F.

[t would appear from the above
evidence, and from other information
we are not at liberty to disclose, that
Baird was working in secrecy in Scot-
land on television well away from his
- main competitors. The reason for his
secrecy from mid 1925 until early 1928
may never be fully known, but why did AN

Trarsmitter

. IR
he never reveal in later years exactly /?(’/ \\\\ Frame Aerial
what had been used in January 1926? S i i o .

The authors, having further informa-
tion, can make educated guesses and
assumptions as to Mr Baird’s move- 43
ments at this period.

Wireless Pecewer

Baird stated in Radio News, June YFiter Corcudts

1927, that he had abandoned 16-line
lensed disc transmitters since his last
article in Radio News, which was
September 1926. He also had abandoned
fibre optics by the time of writing
reference 12, i.e. June 1927, and was now
investigating multiple-lensed-disc “op-
tical levers”. The optical lever enables a
rapid scan of the image but only
required low speed discs — in general up
to five discs were used, four of which
had a circle of lenses and not a spiral.
The fifth disc could either be a single
spiral or an oscillating or notching
mirror in order to move the images over
the photocell. A full description of such '
a system is given in a reference'®.
However, in Modern Wireless May
1928'% it is clearly stated that “they
would have to wait and see if it
worked.”

The transatlantic TV demonstration
by Baird on February 8th 1928
meanwhile had taken place using a
lensed-disc transmitter. A photograph
in lllustrated London News at the time
clearly shows one lens with three
screws at 120° around the lens, but
what style of disc, two spirals or one, is
not clear. In July 1928% Television
revealed a photograph of an optical
lever using mainly slotted discs and not
lensed discs; no large single-spiralled
lensed disc can be seen. Shortly after-
wards Baird abandoned lensed discs and
went over to small aluminium discs
having 30 small holes in a single spiral.

5. Falkirk Museum transmitter, given
by J. L. Baird to “Hart Radio Supplies”
of Falkirk on 5th September, 1926. Mr
J. Hart of Falkirk has apparently no

connection with Hart Batteries of
London Who gave Mr Baird £200 of
batteries free of charge in June 1925,

18
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One further mystery remains. Mr
Baird donated the so called Royal
Institution receiver to the Science
Museum in 1930. The receiver consists
of a disc having 30 holes in a single
spiral and one’s immediate reaction is

that he must have used a 30-lensed disc,
lenses in a single spiral. Why he left the
receiver presentation until 1930 is not
known.

Highlighting the utter confusion as to
what Baird used in late 1925 into 1926

are shown in two references. In a.
reference from January 1926° Capt.
Hutchinson describes the transmitter as
having a nine-foot diameter disc with 50
lenses in spiral formation (single or
double?) and rotating at a high speed. A

reference from late 1926°' describes
Baird as using a large single-spiralled
lensed disc transmitter in February
1926, although they could not be sure
since ‘“unpatented devices appear to
have been used”. A third reference from
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September 1926% shows a diagrammatic
visualization of Baird’s equipment at
2TV studios; what appears to be either a
large-diameter single spiral or a circle of
lenses is shown, followed by the rotary
spiral slot over the photocell.

Baird only provisionally patented the
double spiral system in late 1926, for an
obvious reason. The double spiral with
its well-balanced characteristics and
small diameter enabled high rotational
speeds to be achieved and was a
commercial proposition. In the Spring
of 1928 Baird started selling the dou-
ble-spiralled small aluminium disc
“Televisors” at Selfridge’s, the spirals
being of small holes and not lenses. One

‘6. Baird with “Falkirk” transmitter (3
screws around each lens) in West of
Scotland. Photograph dates to either
early 1927 (Jan.) or by witnesses to

1928,
lir Engineers pay 4 VISID
+ it 1o your Wirdess Set

nsure yur agumtm agam
e ﬂwtf Burgiary, gl

7. Roygl Institution demonstration
television receiver? Donated in 1930 by
J. L. Baird to the Science Museum,
Kensington. 30 holes in a single spiral.

spiral acted as a flying-spot transmitter
and the other spiral, on the same disc,
acted as the receiver. No synchroniza-
tion problems existed and the units
provided a lot of interest for the
amateur TV enthusiasts. He was, in fact,
creating a television market! So once
again Baird in late 1924 with his
double-spiralied lensed disc arrange-
ment was 3% years ahead of such a
system being fully patented.

The authors would be delighted to
hear from anyone with photographic or
first-hand evidence on the actual
equipment used by Mr Baird.

John Logie Baird, with 178 patents in
his own name, is under serious study by
several people at the moment and will
undoubtedly emerge as one of Britain’s
finest researchers in tackling not only
the technical but the business aspects of
creating a television audience.
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,MANCHESTER

20th. IEE — “Minicomputers — wherever next”
by M. Judd at 17.45 at UMIST, Sackville Street.

28th. IEE — “Advanced developments and
miniaturization in the telecommunications field”
by J. G. L. Rhodes at 17.45 at Renold Building,
UMIST.

MIDDLESBROUGH

29th. IEE/IMC — ‘“Application of microcom-
puters to industrial control systems’” by J.
Gallacher at 18.30 at Cleveland Scientific Institute,
Corporation Road.

NEWCASTLE-ON-TYNE

Sth. IEE — “The manufacture of thick-film,
precision active filters” by A, W. Greenwell at 18.15
at M4 21 Merz Court, University of Newcastle-on-
Tyne.

12th. IEE — “My Dear Watson” by G. Phillips at
18.30 at The Refectory, The University.
Newcastle-on-Tyne, Kings Road.

NEWPORT, L.o.W.

31st. IEE/IERE — “Microwave landing systems”
by R. Barrett and J. M. H. Chambers at 19.30 at the
Isle of Wight College of Arts and Technology.

OXFORD

14th. [EE — “More and more on less and less
(integrated circuit design)”’ by P. C. Newman at
19.00 at Oxford Polytechnic, Headington.

POOLE
14th. IEE — “Hi-Fi” at 19.30 at Arndale Library.

PRESTON

l4th. IEE — “Inertial navigation™ by Cmdr. C. J.
G. Young at 19.30 at Torella Restaurant, 76
Friargate. .

20th. IEE — “Reduction in hi-fi noise” by K. J.
Gundry at 19.30 at Preston Polytechnic.

RUGBY
20th. IEE — “Cinema engineering” by H. Rigby at
18.15 at Lanchester Polytechnic.

SHEFFIELD

21st. IEETE — “Electronics in rolling mills” by D.
Turner at 19.30 at Granville College of Further
Education, Granville Road.

SOUTHAMPTON

21st. IEE/IERE — “Electronics in schools” by G.
F. Bevis at 19.30 at Southampton College of
Technology, East Park Terrace.

SWINDON
6th. IEE/IERRE — “Automobile electronics” by
C.S. Rayner at 18.15 at The College. Regent Circus.

WEYMOUTH

22nd. IEE — “Data processing and recording” at
18.30 at South Dorset Technical College. Newstead
Road.

Binding WW volumes

To have your volume of Wireless World
bound by our company, send the copies to:
Press Binders Ltd, 4-4a lliffe Yard, Crampton
Street, Walworth, London SE17, with your
name and address enclosed. Confirm your
order and send it with the remittance (£6.05
for each volume) to 1PC Electrical-Electronic
Press Ltd, Binding Department, Room 11,
Dorset House, Stamford Street, London SE1
9LU.
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What's in a name?

More views on technical terms

By Cathode Ray

As long ago as 1934 (Nov. 23 issue) I
took it upon myself to attack, by
ridicule, the many absurd and inappro-
priate “technical terms” that had come
into use in the world of wireless. The
attack was renewed in 1945 (April
issue), “non-linear” (distortion) being
one of the targets. It was encouraging to
note that by 1954 the British Standards
Institution had admitted
“non-linearity” to BS.2065 as an alter-
native, and by 1955 “non-linear” had
been banished from BS.661. Although I
have continued to fire at “targets of
opportunity” whenever they arose, the
fact that an article devoted wholly to
misconceived terms has not seemed

needful for the last three decades is-

evidence of an improvement in this
respect, though how much (if any) is
due to my campaign and how much toa
growing sense of logic among electronic
engineers I can’t say — nor can anyone
else.

But seeing (in WW, May 1975, and
elsewhere) the word “slew” used in a
sense apparently quite unconnected
with its actual meaning, has stirred the
old instinct once more. I do not, of
course, refer to the past tense of “slay”,
but to a type of movement. (It can
alternatively be spelt “slue”.) The origin
of the word is obscure, but there is no
-doubt that an essential feature of the
movement it refers to is turning or
twisting. A sailor might use it to refer to
the swinging round of a boom, or even a
turning movement of the whole vessel.
So it could hardly change in an
unchanging direction, as applied, for
example, to deflect a cathode ray (you
see why | am affronted by this usage!)
across an oscilloscope screen. I hope
that whoever started misusing this
word will kindly explain why he did so.
He would make an interesting case
history in psychology, no doubt under
the heading “Humpty Dumpty com-
plex”. (Mr H. Dumpty was, of course,
the character who claimed the right to
make words mean just what he chose.)

Since 1 first protested against the use
of “ground” (instead of ‘‘earth”) by
non-Americans, and in particular such
expressions as “‘grounded base”, or even
“earthed base” (instead of “common
base””) by anybody at all, there has been
a marked reduction in the latter offend-
ing usage. I won’t repeat the whole
story; the nub of the matter is that in
this context the description “grounded”

or “earthed” is not the essential feature
of the type of connection so described. A

transistor (or triode valve) used for -

amplification has a pair of input and a
pair of output points, and its perfor-
mance depends very largely on which of,
its three electrodes is common to both
pairs. The fact that quite often this
electrode is also earthed, directly or
indirectly, is beside the point; it need not
be, in order to qualify as any one of the
three possible configurations. It is quite
possible for a transistor to have one
electrode common and a different one
earthed. So the usage complained of is
clearly wrong.

Incidentally, it is meaningless to
apply a common-electrode distinction
to an oscillator, but the Editor considers
this too obvious to need explaining. I
hope he is right.

My impression is that there has been
a noticeable improvement in rejection
of such absurdities as “d.c. current”,
“d.c. voltage”, and “if. frequency”. I
wish I could say the same of “at d.c.”
(meaning “at z.f.”’) and “d.c. to 10 MHz"
(meaning “0-10 MHz"). Why should
frequency be stated in terms of current?
i Tm afraid “mixer” (applied to fre-
.quency changers) is a lost cause. If this
wrong term were abolished, students
would be more likely to grasp that just
adding together signals of different
frequencies (as in the correctly-named
audio mixer) does not create other
frequencies, any more than just mixing
nitrogen and hydrogen produces
ammonia.

My only other complaint just now is
of a misusage that is far more widely
distributed than in technical literature,
being spoken by broadcasters and
written in Times leaders, to give but two
examples. But whereas in these exam-
ples it can often be dismissed as mere
poetic fancy, in technical contexts
ambiguity must be avoided at all costs.
It happens that in English there is one
word, and one word only, to mean ‘‘one
or the other but not both”. That word
is “either”. When one wants to include
two alternatives there is the correct
word “each”. Or, if you prefer, “both”.
As if the choice of these two were not
enough, however, certain lewd fellows
of the baser sort, as St Luke might well
have described them (Acts, ch.17, v.5),
perversely reject both of these and see
fit to use (or rather misuse) instead the
only word that means not both. (Again
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the Bible provides a fitting comparison,
with the rich man who wantonly took
the poor man’s only lamb rather than
kill one from his own flock. David’
declared indignantly that this man —
actually himself — should surely -die.)
People who say or write “on either side”
when what they mean is “on each side”
or “on both sides” are guilty of murder-
ing the English language. As a result of
this, when one wants to make quite sure
that “either” (correctly) is meant there
is no way left of doing it. To this day I'm
not sure what the writer of an article in
Electronics % Power meant when,
describing a new electric train, he
wrote that there was a motor unit “at
either end”. Was he using or misusing
the word? Only he could tell, and if he
really meant “either” he was not to
blame for the failure to communicate
his meaning unambiguously; the blame
would lie on those who won'’t use either
of the words provided but have to steal
the one word available for conveying a
certain different meaning.

There are of course quite a number of
English words which through ignorance
or carelessness are so often wrongly
used that one is forced to abandon them
altogether for fear that they would
probably not be rightly understood.
Such words as “infer” (in place of
“imply”) and *‘protagonist” (supposing
it to be the cpposite of “antagonist™).
But they are not very relevant to
Wireless Warld, so [ refrain from
further comment.

English is a wonderful language for
precise communication — if it is used
with due care.

Editor’s footnote: Our respect for the English
language has to be tempered sometimes by
the overriding need for effective communi-
cation in a complicated subject. This means
that we have to follow common usage in
technical language, just as everyone hastoin
ordinary language. Common usage may not
produce the mest elegant or logical expres-
sions but it’s what everyone understands.
And, of course, it does bring changes in
terminology. The term ‘‘antenna”, for
example, is gradually replacing ‘“aerial” in
the UK, and although some people may
deplore this as an Americanism it is in fact a
perfectly good, and descriptive, English word
to be found in the Oxford Dictionary. We
apologise to readers if our terminology is not
always consistent, but we live in a rapidly
changing world.
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Letters to
the Editor

CITIZENS" BAND
IN EUROPE

November’s World of Amateur Radio
mentioned the increased sales of Citi-
zens’ Band transceivers in the USA. You
may be unaware that Citizens’ Band is
not limited to the USA. Here in West
Germany we have ‘a flourishing CB
system and in Scandinavia and several
other European countries CB is well
established. The German authorities
have allocated frequencies from 26.965
to 27.275 MHz at a spacing of 10 kHz,
which gives about twenty-six channels,
with certain exclusions. Power is limit-
ed to two watts input, and two types of
transceivers are available, one type
being licence and payment free and the
other costing DM5 per month (about £1,
but in cost-of-living terms more like
50p).

There is a considerable number of CB
clubs in Germany, several of them
American with USA forces constituting
the members. The club to which I
belong has roughly 100 members. Basic
operating procedure is to allocate one
‘frequency as a “monitoring” frequency
and when you contact your party you
shift to one of two “conversation”
frequencies. Callsigns are generated by
the CB-ers themselves. Traffic on CB is
totally dissimilar to amateur radio
traffic; although there are the keen
DX-ers, most people use mobile-to-
mobile or mobile-to-fixed transceivers
for convenience and assistance.

Despite the dire fears of the British
Post Office, little interference with
television is caused by the licence-free
or the registered users, and the Bundes-
post has gained rather than lost
revenue from the CB-ers, who mostly
use CB in addition to the telephone
rather than instead of it. It does indeed
seem a pity that the B.P.O. are so down
on CB. Driving through England, the
deadly silence of my CB set was a
miserable contrast to the many inter-
esting chats I have had with fellow
German and American CB-ers in Ger-
many, not to mention the useful infor-
mation one can get about traffic jams,

fog, snow, and ‘“Smokey the Bear”
sitting at the side of the road with his
“Camera Machine""!

Robin Adrian Flood,

Darmstadt,

West Germany.

Pat Hawker comments:

Although Citizens’ Band Radio has
become an anathema to very many
‘radio amateurs (we have learned to fear
that recruits and frequencies may be
spirited away from our side of the fence)

it constantly surprises me that there is.

not a more persistent and vocal demand
for CB facilities in the UK. Many
countries now have such facilities, and
it would surely not be beyond the wit of
the Home Office to devise a system that
would avoid most of the well-recog-
nised abuses yet still give the British
citizen the advantages of two-way radio
at low cost.

~But in his reference to “Smokey Bear
and his camera machine” Robin Flood
rather gives the game away — and the
Home Office is not likely to be anxious
to see a British CB system used for the
dubious purpose of giving other motor-
ists advance warning of police speed
traps — for that is the meaning of such
Smokey Bear messages, and one of the
reasons for the current CB boom in the
United States. Officially in Germany the
CB channels are intended for specific
purposes, including police, fire, Red
Cross, small businesses, sports clubs,
etc. The problem that many countries
have found is that once you grant CB
facilities there is no easy way to check
how they are being used — hence
Smokey Bear.

EXPLOITATION OF
VIEWDATA?

I was much interested by the review in
your November issue (“Wireless World
Teletext decoder” by P. Darrington) of
methods which have been used to
transmit additional information over a
standard television channel.

If they do not already know it, your
readers might like to have the discus-
sion of this topic by Prof. Stafford Beer
brought to their notice. In his book
“Platform for Change” (Wiley 1975, p.
236) he discusses the social and political
implications of systems which could, in
effect, allow electronic monitoring of
what pages of the newspaper an indivi-
dual chooses to read. There are obvious
possibilities for exploitation by
advertisers and propagandists.

Stafford Beer does not advocate the
abolition of Viewdata and other develop-
ments (such as data banks of personal
information) which threaten to infringe
personal freedom. The potential bene-
fits are enormous if the developments
are properly handled. What he argues is.
that attention should be given urgently
to deciding what constitutes proper
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handling and to bringing it about.
Systems should be designed, right from
the start, so that decisions about access
to information can be made according
to proper democratic procedures, and
enforced.

Your presentation of this series of
articles and a design for a decoder is an
admirable way of bringing the possibi-
lities to the notice of a responsible
section of the community.

A. M. Andrew,

Department of Engineering
and Cybernetics,
University of Reading.

The Government is about to issue a White
Paper on the question of personal privacy
and the use of data banks and other
electronic systems. — Ed.

AUDIO AMPLIFIER
LOAD SPECIFICATION

Now that voltage-dependent current
limiters are in widespread use, it is
important that users and reviewers
should be aware that such circuits,
when made too potent, can severely
restrict ~the output-voltage-producing
capability of an amplifier when feeding
partially-reactive loads of the type
presented by normal loudspeakers. I
find myself in agreement with every
word of Peter Walker’s letter in the
December issue, and I think the only
controversial point is whether his
practical criterion, that a good amplifier
should be capable of feeding a load of
R*jX, without increase in distortion, is
the most sensible choice of criterion. In
the absence of detailed information on
the complex impedances of numerous
commercial loudspeakers, it does,
indeed, seem to me to be a reasonable
and sensible compromise. )
"It is really commercial pressures and
trends that have given rise to the
widespread use of voltage-dependent
current limiting, for it enables a manu-
facturer, with little increase in cost, to
increase substantially the (resistive
load) power rating of an amplifier,
without sacrificing reliability. Some-’
times it is deemed to permit the use of
faster, though less robust, output
transistors. Though this may lead to
impressive-looking figures and square-
wave photographs in reviews, it may
well represent a step in the wrong
direction nevertheless, for there will
inevitably have been some sacrifice in
reliability, and excessively wide band-
widths are in any case quite pointless in
an audio amplifier.

It is an unfortunate, but quite inher-
ent, feature of voltage-dependent cur-
rent limiters, that they tend to make the
audible effects of overloading, with
some types of load impedance, much
more pleasant. This is because the
limiter, while operating, gives the
amplifier a negative incremental output
resistance — an increase in the collec~
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tor-to-emitter voltage of the “on”
transistor reduces the current it can
turn on. If the load has an impedance at
some frequency of the same nature as
that of a tuned circuit, oscillation will
occur while the limiter is acting, giving
unpleasant squittery sounds.

There is much to be said for making
nice simple, robust amplifiers, without
voltage-dependent current limiters,
even though, for a given price, these
may offer less spectacular power-rating
and bandwidth figures; but commercial
pressures tend to be against this
philosophy.

It has sometimes been said that, even

"in the absence of voltage-dependent
current limiters, reactive, or partially-
reactive, loads are ‘“difficult’” for
amplifiers to cope with, and are liable to
give feedback distortion. In a well-de-
signed and conservatively-rated feed-
back amplifier, without limiter, even a
fully reactive load gives rise to no
particular distortion difficulties and is,
indeed, likely to give less distortion than
does a purely resistive load of the same
value. .1 gave the results of some
measurements verifying this theoreti-
cally-predictable resuit in a letter to the
editor in January 1955. If the distortion
does increase on reactive loads, it is
usually because the feedback stability
margin is insufficient, giving oscillation,
or near-oscillation, during part of the
cycle. The transient testing technique
described by R. C. Bowes in the
December 1962 issue, applied with loads
of appropriate phase angles, is helpful
here.

Peter J. Baxandall,

Malvern,

Worcs.

“THE CONSULTANTS"

It is clear from John Dwyer’'s very
comprehensive article on -consuitants
that he invested a considerable amount
of time in research and discussions with
individuals in the industry. Unfortuna-
tely, the very range of his discussions
seems to have led to some quoted
comments being abbreviated to the
point where a degree of distortion has
resulted. Since one of the things which
emerges strongly from his article is the
controversy surrounding the role and
relevance of consultants, it is important
to make sure that the complex issues

involved are not muddied by incorrect

attributions (November issue).

Mr Dwyer devoted considerable
space to the very important question of
whether learning by the consultant is
carried out at the client’s expense or his
own. How you tackle this question
depends partly upon what is included as
“learning”. In routine situations a
consultant should be fully briefed
already. If he is not, he should most
certainly acquire the necessary skill and
background in his own time and not at
the client's expense. This point hardly

needs stating. However, my comment,

- which he paraphrased as “if you're

working for the government they don’t
mind your learning at their expense”
was made to emphasise a particular
point. This was that a different type of
learning is involved when a client,
which may often be a government
agency, retains a consultant to carry
out a specific type of work for him,
involving the breaking of new ground.
Examples include the development of a
new technology or provision of an
independent assessment of an existing
technology unbiased by any precon-
ceptions. In such cases familiarisation
with the technology and so develop-
ment of the consultant — learning —
are inevitable consequences of the work
which the client is sponsoring. He
himself is well aware of this and happy
that it should be so.

John Dwyer also implies that the
receivership (not bankruptcy) of the
group to which Cambridge Consultants
belonged may still be having its effect:
this anxiety could be quickly dispelled
by considering our financial and tech-
nical success since that time. However,
a consequence of that experience has
been to make us at CCL crucially aware
of the essential need for really solid
product development and production
engineering if a product is to be
successful in the market. This is a very
important lesson which we have not
forgotten and I régret that John Dwyer
seems to have done so by mislaying the
essential point of my comment on that
topic!

My comment he quoted on the
section reproduced from my article in
Communications International (refer-
ring to the accessibility of consultants)
was that specialist skills which a client
may need may often exist within the
large corporations, such as Marconi.
However, these skills often cannot be
tapped from outside the organisation.
They may not even be available to other
members of the corporation, because of
competing demands for the time of the
specialists involved. In such cases,
consultants with the appropriate skills
can provide a source of the necessary
know-how which is accessible to all.

1 fear that the very comprehen-
siveness of the article, covering the
range of companies, establishments and
styles which it did, will not have given a
possible user of consultants much
guidance or help in deciding whether a
consultant might be of help to him
personally, and if so whom to select.

My own views on this are that use of a
consultant can be indicated if the
development is short term, if internal
development effort or appropriate skills
are not available, or if long term
commitments resulting from the
recruitment of new permanent staff are
unacceptable. .

The question of whom to select to
undertake the work is more difficult,
Clearly, in addition to personal compe-
tence to carry out the work, a consul-
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tant should also have adequate equip-
ment and resources to ensure that time
is not wasted as a result of a half-baked
approach. But in addition, and equally
important, he should have a clear and
detailed ‘perception of the client’s
needs and proven ability to deliver
results efficiently. This requires much
experience of managing development
programmes, This is a difficult and
absolutely essential art and did not
receive, in my view, nearly enough
exposure in an article which paid
attention to so many other aspects. It is
management ability which really dis-
tinguishes and singles out the compe-
tent contract research and development
activity and failures in this same area
which have given rise to perhaps the
most cogent criticisms of consultants
quoted in John Dwyer's article. Effec-
tive management and control of
projects is of equal importance to
technical competence and this fact can
hardly be over-emphasised.

R. J. Smith-Saville,

Cambridge Consultants Ltd,
Cambridge.

DOPPLER DISTORTION
AGAIN

In the September issue Mr Coleman
raises the question of the audibility of
Doppler distortion in loudspeakers and
feels that it is rather surprising that the
listeners should be able to recognise
“such subtly camouflaged distortions.”
1 rather take the opposite view: “how
can they fail to recognise them?”
Reference to the test results quoted on
page 67 of the April, 1974 issue show
that when using an 8 inch speaker the
Doppler distortions are some 16dB
higher than the amplitude intermodu-
lation distortions. As the distortions
components arising from ‘Doppler and
amplitude intermodulation are at
exactly the same frequencies it is
reasonable to believe that the Doppler
distortion will be more significant when
the distortions are judged subjectively.
1 believe that the “dirty reproduction”
generally thought to be due to ampli-
tude intermodulation is largely due to
Doppler distortion.

It may only be coincidence but if one
notes the order of merit for the seven
pairs of high quality loudspeakers
recently panel tested by Hi-Fi News, it
will be seen that there is a significant
measure of agreement between the
measured Doppler distortions and the
listening panel opinion about the quali-
ty of repraduced music.

Mr Coleman's suggestion that room
effects may make Doppler distortion
more obvious is well based. When
reproducing two test tones in a room,
head positions can be found where the
distortions are either very audible or
almost inaudible, particularly if one ear
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is closed off. However these two tone
tests would appear to have little rele-
vance to the reproduction of music, for
we then use two ears and are listening
to signals which have a continuously
changing spectra. If these room effects
are of any significance no form of
acoustic treatment will have any effect.
Some months ago “Cathode Ray”
suggested that Doppler distortion
should occur in air, even if separate
loudspeakers are used for reproduction
of the h.f. and Lf. signals. This is to be
expected and during some other inves-
tigations we made a check on the effect.
The equipment we have available will
measure Doppler components having
amplitudes down to about 75dB below
the test tones. The h.f. and Lf. signals
were provided by separate oscillators
and reproduced by separate speakers
but we could find no evidence of
Doppler distortion with any of the half
dozen speaker configurations we
checked. These tests do not prove that it
does not exist, but suggest that any
Doppler distortion that is produced due
to interactions in the air is not of
practical significance.
James Moir,
James Moir & Associates,
Chipperfield,
Herts.

RESISTANCE
COMPARATOR

1 did not have an opportunity to
comment at the time of publication in
November Letters of Mr Sandman's
contribution to the quest for a minimal
resistance comparator, Assuming there
was not some awful draughting error in
reproduction, then I would note that
with equal reference Ry and unknown
resistor R, the diagram shows his
output meter would indicate 80% f.s.d.
with normal meter resistance and for
R, = 2 R, (100% over-range as covered
in the Griffiths-Choi scheme) the output
volts would be 20V and the meter would
be trying vainly to read 160% f.s.d.-

~ Moréeover, he makes no provision for
backing-off the standing output so that
small deviations (1%) from nominal can
be displayed as full scale deflections and
even if he had done this he would find
that 1% changes in R, would cause only
0.1V change in f.s. output. This would
entail reducing his meter series resistor
to zero and one would then see the full
temperature coefficient of the coil
resistance with its effect on the
calibration, although this would be a
small matter compared to the devastat-
ing 25mA that his op-amp (741?) would
pump into the meter if the urknown
resistor were disconnected. | can not
readily imagine the situation in which
Mr Sandman’s circuit would be useful.
D. Griffiths,

Imperial College,

London SW7.

ELECTRODYNAMICALL
INDUCED E.M.F.

—

I should like to make some comments
on the points made by C. S. Evans
(Letters, October issue). Taking first the
issue of magnetic screening, it is clear
that it would not work. 1 suspect that
the reason for the confusion is a
misapplication of the concept of lines of
flux. Flux lines can move through the
screening material — they don't
become tangled up in it.

The answer is seen more clearly if the
true nature of magnetic screening is
recognised. An opposing magnetic field
is developed in the screening material
and this almost cancels the original field
at the wire. When the aircraft is in
motion, there is no induced e.m.f.
arising from the magnetic field of the
screen because the velocity of the
conductor relative to the field of the
screen is zero. Since the conductor is
moving relative to the earth’s field an
em.f. is induced just as if the screen
were not present.

The second method suggested
wouldn’'t work either. As Mr Evans
correctly states, the insulated wire is in
no way shielded from the magnetic
field. Therefore an e.m.f. is induced in it,
opposing the e.m.f. developed in the
wings. The potential difference between
the wire ends depends, in a uniform
field, only on the distance between the
ends of the wires and not on the wing
span.

Colin R. Masson,
Darwin College,
Cambridge.

VANISHING
COMPONENT SHOPS

——————
I was very interested in Mr Pethers’s
letter in the November 1975 issue. We
are 90% mail order but we do carry out a
shop trade during normal business
hours. Mr Pethers’s criticism of lack of
technical staff could, 1 know, be levelled
at us also. On Saturdays we have
several competent people to answer
queries but during the week we can only
supply people who can find what they
want in our catalogue and give one of
the mail order staff a list of their
requirements.

The reasons we cannot supply
technical staff all the time are these. The
rewards in the retail component trade
are so meagre that we could not afford
to pay a technical assistant, even in the
event of finding anyone suitable (that in
itself being an almost impossible task).
The last straw was, of course, the
multi-rate of VAT, zero, 8% and 25%,
which has turned our job into a
nightmare. As I have stated many times,
we only carry on because we like our
customers and enjoy electronics, and
look forward to our reward in a land
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where components are solid gold and
speaker cabinets packed with cloud!

A. Sproxton,

Home Radio (Components) Ltd,
Mitcham, Surrey.

INSTRUMENT READ-OUT
IN BRAILLE

1 refer to J. M. Osborne's letter (July
1975 issue) concerning the possibilities
of Braille digital meters. There is little
problem concerning the digital decoder
for b.c.d. to Braille, and the circuit
shown using five s.s.i. chips will do the
job at about £1 per digit. In addition the
scheme can easily be extended, if
desired, to read scale factor, units and
decimal point. For higher volumes a
p.l.a. would be more compact.
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The problem lies in constructing a
suitable Braille transducer. The obvious
solution of four solenoid/lever arrange-
ments per digit would do the job, but on
the grounds of size and power
consumption a more sophisticated
solution involving perhaps hydraulics
would lead to a more satisfactory
solution. If any reader has any ideas on
the matter or who has knowledge of a
commercial Braille readout 1 would be
glad to hear from Lim.

S. J. Cahill,

Ulster College, The Northern Ireland
Polytechnic, Jordanstown Newtown-
abbey, Co. Antrim.
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Television tuner design

Alignment and use of coupler

by D. C. Read, B.Sc.

These instructions cover all aspects of
adjustment and even though most of
the operations described are simple to
carry out — many are virtually standard
practice for equipment of this type — the
same degree of detail is maintained
throughout because the listed sequence
is a step-by-step diary of actions taken
and measurements made when lining-
up two tuners to this design (one with a
varicap front end and the other fitted
experimentally with vaned-capacitor
tuner). Hence, the instructions given
are all essential and practical and, if
followed closely, should lead to a circuit
performance well within tolerance.

1. Connect +24 V to the board and
measure the total current delivered
which should be about 140 mA. If the
on-board regulator is fitted, the supply
to this should be at 30 V nominal.

2. Using an Avometer Model 8, or
voltmeter of similar sensitivity, check
that the d.c. values measured through
the circuit agree with those listed in the
Table. Ensure particularly that

— the separate u.h.f. tuner supply feeds
taken through D, and D,, D; are both at
12+0.7V. L

— the tuning voltage supply at the
collector of Try is +11 V (within the
zener tolerance). If, as mentioned in
step 11(a), one of the higher-numbered
television channels is required for
selection, a supply voltage of +16.5 or
+22 may be derived by adding extra
zeners to the D,/ Dy, circuit.

3. Set adjustable resistors Ry, if fitted,
R, and Ry to mid-range; set Rqg fully
counter-clockwise to give about 15.5 V
on the slider.

4. Disconnect one end of R,, (connected
to the junction of Cg, R;s and Rye) to
disable the a.g.c. circuit — but make
sure that the wire link feeding a.g.c.
signals to the if. stages is in position.
Thus the control voltages fed to the
wh.f. tuner module and to the Try/Try
i.f. amplifier are basically set by the
fixed values of Rg;/Rgs and Rgg/Rg,.
(Subsequently, the full range of gain
control is tested by connecting three
extra resistors to the a.g.c. circuit so as
to form a temporary adjustable divider
as'shown dotted in Fig. 2.)

For if. alignment, start with an a.g.c.
feed of +4.5 V as measured at the
injection link wire (D in Fig. 2); this
gives a gain reduction of about 12dB as

Fig. 19. Oscilloscope test probes: (left)

“twin-legged” (Hewlett Packard) type;

(next) home-made version constructed
from “standard” probe. The

two other examples — with earth

leads coiled round the probe body — are
simpler usable alternatives. Care in the
use of probes is necessary in the 30-40
MHz region to avoid measurement
error and confusing radiations.

33'5MHz
sound carrier

f T
at input O'5V/cm
to limiter
Fig. 20. Sweep response of Try output
showing sound i.f. band.
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shown in Fig. 13 of Part 2. Note that an
increase of a.g.c. voltage results in a
decrease of main-circuit gain because
the transistor current gain falls as the
collector current rises.

5. Disconnect the wire link feeding the
incoming signal to Tr; base. Inject a
signal from a sweep generator directly
into Tr, via small (2.2 nF) disc ceramic
capacitor connected to the base and
with a 75-ohm terminating resistor
across the end of the generator outlet
cable having one end soldered to the
earth plane of the board. Remove Cy;
from the if. output test pins; feed the
output fram across Cy, to the display
oscilloscope.

It is essential in this operation that
the.oscilloscope probe should not cause
too much change in circuit constants
normally obtaining at the measuring
point, neither should it distort the
observed response by virtue of added
reactance in the output test feed-line
itseif. Ideally, a two-legged probe such
as that provided with Hewlett-Packard
equipment — see Fig. 19 (top) — could
be used; failing this, it is worthwhile
constructing a home-made version,
using a standard type of probe without
the clip attachment and modified as
suggested by the second example
shown in Fig. 19. The two other lower
examples show probes with their earth
leads round the body; these would be
usable alternatives.

The injected signal sweep should be
from about 29 to 44MHz, preferably
having the swept range set so that the
horizontal scale on the oscilloscope
graticule fits in with the important
frequencies in the anticipated pass
band. Typically, this would require
having the sound carrier at 33.5MHz
spaced two divisions left of centre and
the vision carrier at 39.5MHz two
divisions right of centre. The response
oscillograms in part 2 have such a
spacing. Set the signal amplitude at Tr, .
base to give an output r.f. envelope
measured across C,, (at the MC1330P
input) of 100 to 120 mV pk-pk.

6. Adjust L, and Lg to obtain a response
shape which is shown in Fig. 4 of part 2;
Fig. 3 was obtained with the sound
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trap/sound take-off disconnected. Ad-
justing L, alters the position of the
pass-band (tuned so that the required
range of frequencies is covered) and Lg
controls the in-band shape (set so that
the double-humped response is as flat
and level as possible).

7. Adjust the L,g/Ly/L, circuit as
follows. The drawing of this inductor
assembly (Fig. 15) shows a 2-mm gap
between the upper coil, L4, and the
overwound pair, L,,/L,,. This is a
typical spacing for the required degree
of coupling but because it is a critical
factor in circuit operation it may need
slight alteration, possibly making use of
the sliding paper tube arrangement
mentioned earlier.

It is essential to use a non-metallic

tool (e.g. a filed-down knitting needle)

when making core adjustments other-
wise there will be a marked change in
notch response each time the tool is
withdrawn and it will be virtually
impossible to achieve the necessary
tuning accuracy. For similar reasons,
the shielding cans must be fitted and
screwed down in position before any
adjustment is made.

To start the procedure, initially fit
only the lower tuning core. Observing:
the sweep output as in step 5, use this
core to set the tuning of L,,/L;, so as to
obtain a dip in the response at 33.5MHz.
Now add the second core, screwing it
only a short way into the stack until the
L,y circuit resonates to give the deep
narrow response null which is created
by phase cancellation between the two
circuits. Next, readjust the lower
(Ly/Ly)) core to find two such null
points which, typically, should occur
within % turn of the core and be
separated by about 300 to 500kHz; this
double-null condition shows, in fact,
that optimum coupling exists. (If only
one null is obtained — which may be
quite shallow — this indicates over-
coupling, and the coil spacing of 2mm
must  be increased slightly;
alternatively, a decrease in spacing is
desirable if the two null points are more
than 500kHz apart.)

L,y/L,, core is then screwed out to
seléct the null at the higher frequency
(and which is further identified by
having a noticeably steeper slope
towards the video pass band as illus-
trated by the response shapes in Figs 5, 6
and 7 of part 2). Finally, move the two
cores simultaneously and very gently
together along the former, maintaining
the shape of this steep-sided notch, until
the null point is set exactly at 33.5MHz.

8. Loosely couple the signal from the '

sweep generator to the i.f. injection test
point (drawn in Fig. 2 as an
unconnected pin to the left of the u.h.f.
tuner i.f. output connection) by putting
a plastic sleeve over the test point and
winding two or three turns of wire
round it with one end soldered to the

Test conditions
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Circuit point

D.C. condition (V)

A.C. condition

r.f. stage (u.h.f. tuner)
osc. stage (u.h.f. tuner)
TrTr1 base

Tr2 base

Tra

ICy input

(measured across C232)

IC1 output

(measured at pin 4 via R102)
Tra base

Feed to a.g.c. circuit
(measured at R27)

Video output (75 ohms)

(medium 2)
Trg emitter
base
collector
Trg emitter
base
collector
Trig emitter
base
collector
Tr11/Tr12 emitter
base
collector
IC2a pinl
(ex 2SN72747 pin 8
now SN72748) pin 2
pin 3
pin 4
pin 5
IC2a (SN72748P) cont.
pin 6
pin 7
IC2n pin 1
(ex2SN72747 pin 2
now SN72741P) pin 3
pin 4
pin 5
pin 6
pin 7
pin 8
Tr13 base
emitter
Tria base

collector (M.S.)

Tris base
collector

Tr16 source
gate
drain

Tr17 emitter

base
collector:

Trig emitter
base
collector

+12(x0.7)
+11.5(x0.7)
+4.5 (approx.)

+ 3 for max. gain
+6.7 for min. gain
+4.6

blanking level~ +5.5
(depends on R g setting)
blanking levelx~ + 7
blanking level~ +14.8

blanking level= +12
~+11
~+11
+24
+12.4
+12.9
+24
+2
+2.7
+12.4
+5.4
+5.7
+24

3
compensatingC = M

Rsg+Re3

+11.7

=~ + 11.7 (hi-Z)

0

(offset null measurement) n.c.

~+11.7

+24

n.c.

tuning +a.f.c. correct

tuning +a.f.c. (hi-2)

0

n.c.

as pins 2 and 3

+24 &

n.c.

blanking levelx~ + 15

white level=~ + 18

blanking level+ 15
to+156.7

video clipped at

0.4 to 0.7V above

blanking

bottom of syncs at

~0.7V below supply

DY) o en sen 0 oo Goee

see Trqi3 emitter
see Tr1s collector
blanking level 15

to 15.7 N
+0.7V w.r.t. the
sampled-and-held
blanking level voltage
see Trig drain
=~ +4.5 (depends on
incoming sig. strength;
from2.9t 5
see Trq7 collector
typically+4.35
in the range:
+2.8 for low sig.
+4.7 for high sig.

100 to 120mV pk-pk i.f.
envelope; see Figs 6 & 12
2.6Vpk-pk comp. video

1.8V pk-pk comp. video
4V pk-pk comp. video

1V pk-pk terminated
2V pk-pk

see Fig. (step 9 in Line-up)

‘C’ must be set for gain used
(6dB C=15pF)

af =0.25Vrm.s.

af — =0.6Vrms.

4V pk-pk comp. video

1.6-1.9V pk-pk
(syncs+clipped video)

4V pk-pk comp. video

see Tri3 emitter
see Trs collector

If incoming sig. ‘flutters’
then inverse a.c. comp'
appears here,




Wireless World, January 1976

inner of the generator output co-axial
cable. The braid of the cable is connect-
ed to the board earth plane, and the
generator is terminated by a 75-ohm
resistor between the cable inner and the
earth plane.

Replace the link to Tr, base which
was previously disconnected. With the
same sweep range and output across
C,, established in step 5 — preferably
adjusting the generator output if neces-
sary to obtain the required 100 to 120mV
pk-pk signal amplitude specified, and
leaving the temporary a.g.c. divider
variable at the 4.5 V setting given in step
4 — adjust the u.h.f. module tuning slug
for pass-band position and the core of L,
for band shape to obtain a response as
illustrated in Fig. 5 of Part 2. Here, it
may be advisable to temporarily tune
out the adjacent-vision trap (L,) and the
adjacent-sound trap (L) so that the
effect of these circuits can be disre-
garded when making the main pass-
band adjustments.

To do this, tune L, well below
31.5MHz and L; well above 41.5MHz;
after making the main-circuit setting,
re-tune L, and L; to give notches at
these frequencies. Observe that Ls,
particularly, has an effect on the
pass-band shape itself; in fact, the L
response skirt completes the shaping at
the 6dB-down region around the want-
ed vision carrier at 39.5MHz. Ideally,
the pass-band response here should be
symmetrical about the carrier fre-
quency such that the curvature towards
the notch is an inverted mirror image of
the curvature towards the flat part of
the pass-band — the 39.5MHz point
being at the 6dB-down level; this is, of
course, a particular requirement of the
vestigial side-band reception system as
specified by the idealised curve of Fig. 8.

9. With the sweep test signal still being
fed at the same level as in step 8 via the
w.h.f. tuner if. injection test point
coupling, disconnect C4 from Trg
collector and transfer the oscilloscope
probe to between Try collector and
earth; the oscilloscope must be operated
in the a.c.-coupled mode for this next
measurement. Remember to re-connect
'Cy; across Cy,, and note that the value of
the replaced component must be as
‘nearly as possible the same as the probe
capacitance, typically 10pF, if the
circuit conditions as indicated on the
oscilloscope are to remain undisturbed.

Connect a 20pF capacitor across Lg
(this, added to the 10pF or so of the
probe, gives the tuning capacitance
required for Lyg). Fig. 20 shows the
response shape which should be
obtained at this point. The 33.5MHz
sound carrier is at the centre of a IMHz
pass-band (only +50kHz of this being
occupied by the sound-modulation
side-bands, the remainder of the band-
width is needed to develop an a.f.c.
voltage of sufficient range). Adjust L,
L;s and L, to obtain this response. L),
and L5 together produce a lop-sided
sound if. pass-band shape — with

Fig. 21. Sound/a.f.c. discriminator
S curve at Lz output test point.

Fig. 22. Insertion test signal (i.t.s.)
waveforms as generated (top), and as
received showing added distortion
(bottom).

greater response at low frequencies —
which counteracts the slope of the main
if. circuits which affect the signal taken
from Ly and Ly Lyg fills in the dip
around the sound carrier frequency at
the pass-band centre. The dip is caused
by stray-capacitance top-C coupling of
the L,, and L5 circuits. In practice, the
response shape in this region is rela-
tively unimportant because signals
within the band are clipped by the
limiting action of Tr;; and Try,. The
energy transferred by the circuit should
be equally distributed on either side of
the carrier frequency and this requires
that the sides and skirts of the response
curve, not the peaks, should be as
symmetrical as possible about the
carrier point.

10. Remove the added capacitor and the
probe. Re-connect Cy to establish the
circuit as in Fig. 2. Connect the probe
via Ryg; and the test point provided to
the junction of Rs and pin 6 of the Ly
assembly to observe the discriminator
response curve which ultimately should
appear as in Fig. 21. To obtain this
shape, first adjust L g to set the S-curve
centre exactly at 33.5MHz; accurate
adjustment here is necessary because it
determines the frequency point about
which the a.f.c./tuner combination
settles. Second, adjust L;; and L to
obtain a symmetrical S-shape. The high
peak-peak voltage of the curve, as
illustrated in Fig. 21 (15 to 20 V), is
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needed to give a sufficient amplitude of
recovered audio — taken from the
100kHz middle region — and a wide a.f.c.
range. ©

Beware of a possible measurement
error which can occur and which might
not be detected without advance warn-
ing. The error is caused by the
phase-shifting effect at Lf. given by
many oscilloscope a.c.-coupled X-drive
circuits; it does not occur therefore, if
the oscilloscope and the generator are
d.c.-coupled throughout. If the applied
frequency sweep is at a slow rate, and of

_saw-tooth form with a fast fly-back

stroke, the displayed curve is effectively
delayed along the frequency axis by the
coupling and will therefore be artifi-
cially displaced with respect to either
second-trace market pips or the gra-
ticule scale, whichever is being used for
measurement. This means that alth-
ough the S-curve may apparently be set
with its zero-crossing exactly at
33.5MHz, the actual setting will be
different. In more comprehensive sweep
generators. the sweep rate is arranged
to be the same in both directions, and
this usually results in a double response
display shgwing two S-curves which are
displaced by an amount which increases
as the sweep rate decreases. The
technique for correct adjustment using
such equipment is to estimate a mean
between the two curves and set the
circuit accordingly. Failing this, i.e.
when using one of the simpler types of
sweep generator and a.c.-coupled oscil-
loscope, set the displayed curve sym-
metrically about the indicated carrier
frequency — accepting any error which
this introduces — and subsequently
make compensating adjustment when
setting up the a.f.c. system as described
in step 20. Further small adjustment will
be needed in any case at that point to
compensate for the offset voltage
created by the input biasing current to
the SN72741P op-amp.

11. The information originally given in
this step was transferred to Part 3 of the
article where it appears in the section
headed *“Tuning-voltage supply
arrangements”. Also, Fig. 21 became
Fig. 17.

12. Disconnect the oscilloscope probe
from the discriminator (R,q3) test point
and transfer it to the IC, pin-4 test point,
which is fed via a 1kQ resistor as a
protection because, if pin 4 is acciden-
tally earthed, the i.c. would almost
certainly be damaged beyond repair.
Connect a suitable u.h.f. aerial to the
tuner input. The display required is that
of the i.ts. (insertion test signal)
waveform which is included in the
television signal radiated by all stations
in the U.K. on lines 19/332 and 20/333 of
the field-blanking interval. The top
trace of Fig. 22 shows this waveform as
generated and the bottom trace is the
received signal with distortion added by
the transmitter and the tuner.”

At this point, i.e. with the a.f.c. system
inoperative, it may be necessary to’
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check the adjustment of the appropriate
pre-set control to obtain a satisfactory
display. There may also be some diffi-
culty in obtaining a stable trace of the
i.t.s. waveform. If so, a suitable trigger-
ing signal for the oscilloscope can be
obtained from the sync separator circuit
formed by Tr; and Try; from the
last-mentioned, a feed of inverted mixed
sync pulses is made available via Rygs
which protects Tr), from accidental
damage. If the set-up procedure detailed
here is being carried out at a time when
a test card transmission is available,
there should be no problem in obtaining
a stable trace by means of the oscillos-
cope internal trigger signal.

As the a.g.c. circuit is not working, in
addition to the pre-set tuning adjust-
ment just mentioned, it will be neces-
sary to set the tuner gain using the
temporary divider circuit installed in
step 4. To do this, first check that Ry is
set to a minimum, ensuring that Try; is
not conducting, then adjust the divider
variable to give about 4 V at thei.f. a.g.c.
injection point. It may also be
worthwhile adjusting Rg,, the r.f. a.g.c.
pre-set control, to obtain optimum noise
performance. Finally, by manually
setting the tuning voltage, it should be
possible to fit the received sound carrier
precisely in the notch created by the
L,o/Lyg/Ly, circuit; if this is not done the
displayed waveform will be obscured by
a superimposed 6MHz fuzz.

13. The MCI330P (IC,) tank circuit
inductor L, must initially be adjusted to
obtain maximum amplitude of the
displayed signal and then more precise-
ly for best possible linearity of the
overall transfer characteristic by
observing the 6-step staircase wave-
form of the i.t.s. (Because each stairstep
carries a block of colour subcarrier, it is
necessary to imagine a sawtooth line
running diagonally through each block,
and make adjustments until this line is
as straight as possible.)

Observe also the 10ps rectangular
pulse to white level — the so-called
luminance bar at the beginning of the
line; an added criterion in the
adjustment of L, is that overshoots
should occur only at the bottom-left and
top-right corners of the bar (compare
the form of upper and lower traces in
Fig. 22). Overshoot at these points is
caused by h.f. signal components arriv-
ing early with respect to those at 1.f. and

- is also the reason for the ringing in front
of the 0.2us (= 2T) sine-squared puise
which follows the bar; the effect is
shown in more detail by the expanded
waveform in Fig. 23. Correction for this
type of distortion is obtained by adjust-
ments to be made in step 15.

14. Transfer the oscilloscope probe to
the base of Tr, and then tune Lg for
minimum 6MHz “fuzz”. To do this
effectively, it is helpful to de-tune the
receiver slightly, using Rg; or Rge as
appropriate, to temporarily upset the
notching conditions mentioned at the

Fig. 23. Detail of 2T and 10T i.t.s. pulses
showing effect of gain and delay
inequality distortion.

end of step 11; the displayed signal then
contains a larger sound-carrier com-
ponent which makes it easier to check
the effect of tuning Lg.

15. Connect the probe to the output of
the video strip, i.e. to the 750hm output
terminal. This will allow adjustment of
the group-delay equalizer. The curvesin
Fig. 11 show that in this circuit the first
stage L, /L,; corrects for delay differ-
ence between the lower and middle
video frequencies whereas the L;,/L3
stage has its main effect at the top end
of the band. Adjustment of the two pairs
of inductors is best carried out by
inspection of the first i.t.s.-line wave-
forms. Initially, L;, and L, are tuned for
minimum overshoot on the luminance

bar corners (see step 13), and to reduce

ringing before and after the 2T pulse.
Figs. 24(a) and 24(b) are expanded i.t.s.
waveform traces which, in comparison
with Fig. 23, illustrate the improve-
ments in delay response typically
effected by these adjustments. Two

oscillograms are given — taken with the

same tuner tuned to different channels
— to show that the transmitted signal
itself has differing imperfections such as
can be seen in the examples on inspec-
tion of the trace shape around the bar
corners and on either side of the 2T
pulse.

Set the L,,/L,; stage for best sym-

metry of the lus (=10T) chrominance - .

plus - luminance pulse, between the 2T
pulse and the staircase in the waveform,
illustrated in more detail by the
expanded traces of Figs. 24(a) and 24(b),

When adjusting for symmetry, ensure
that the pulse base is as flat as possible;
specifically, L, and L; are tuned so that
any ripples present in the base line (i.e.
departures from the blanking-level line
as seen in the Fig. 23 example) are
reduced in amplitude, and those
remaining are disposed symmetrically
about the puise-base centre, as in Figs.
24(a) and 24(b). Having achieved best
symmetry, even better flatness can
sometimes be obtained by adjusting the
variable resistor in the series-tuned
circuit which is optionally connected
across Ry; in the Tr,/Try amplifier stage;
an improvement of 1 to 2dB in chro-
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minance-luminance gain inequality —
which shows up as a symmetrical bump
or dip in the pulse base — should be
possible.

16. It may be necessary to adjust Ly to
reduce the amount of colour subcarrier
second harmonic (8.866MHz) present in
the tuner output. Do this by inspecting
the 14ps block of 100% amplitude
subcarrier (often called the chromin-
ance minibar) which occupies the first
half of the second i.t.s. line on lines 20
and 333. Make the subcarrier sit sym-
metrically about the 50% Iuminance
pedestal which carries it. Ideally, the
block should also extend fully between
blanking and white level; however, if
there is a difference in circuit amplifi-
cation between upper and lower halves
of the video band — i.e. chrominance-
luminance gain inequality — which
remains even after the step 14 adjust-
ments, then Ly must be set simply for
best symmetry of the chrominance
minibar. This setting is important
because an unfortunate side-effect of
the group-delay equalizer will be to
increase asymmetry of the chrominance
component if this contains an apprecia-
ble amount of second harmonic.

Step 16 completes the adjustment of
inductors in the circuit. The final
processes in the line-up procedure are
concerned with the a.g.c. and a.f.c.
systems.

17. The a.g.c. buffer amplifier, Try,
should receive a video signal of 4 V
pk-pk from the Tr,/Tr; stage. If neces-

(b)

Fig. 24. Distorted 2T and 10T pulses
mainly corrected by tuner group-delay
equalizer but comparing remaining
distortion caused by different
transmitter characteristics.
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sary, arrange this by means of the
temporary a.g.c. divider variable; also,
set the blanking-level voltage between
15 and 15.7 V by adjusting Ry, in the
supply voltage feed to IC, (MC1330).
The requirement here is for Dy to slice
the picture component just above
blanking level. To check that this slicing
action is correct, connect the oscillos-
cope to the Tr); emitter (R;o,) test point
provided and observe the i.t.s. staircase
waveform in which slicing should occur
between the second and third stairsteps
In practice, because the component
called for in the Dy position has a
zener-point spread quoted from 15.2 to
169 V — for a current of 1mA —
adjustment of Rg will also be necessary
to create the required conditions for the
zener diode actually being used. As a
simplifying alternative, Dy could be
omitted and slicing will then be
achieved by ordinary potential division
in the remaining circuit if Rq; is changed
to 5.6k, In reception conditions where
aircraft flutter is a particular problem,
however, the stabilizing effect of the
zener is of such benefit that it is worth
retaining. :

18. Use the oscilloscope to check the
timing and size of the sampling pulses
fed to the gate of the f.e.t., Trig. These
should be of about 3ps duration and
should extend between 0 V and the
voltage appropriate to video blanking
level in the signal appearing at the
source; a typical amplitude is 15.5 V.

19. Reconnect R,; disconnect “a.g.c.
test” divider. The threshold of a.g.c.
action is controlled by Tr;; emitter
potential, i.e. it depends on the setting of
R,;s. However, the overall requirement
here is to obtain optimum r.f./i.f. signal
conditions by setting the a.g.c. cross-
over — using Rg; to determine Tr g base
bias — so that there is minimum buzz on
sound consistent with minimum video
noise, The last-mentioned can be
observed either by using an oscilloscope
display of the tuner output signal
waveform, or by viewing appropriate
areas of the resulting picture on a
television screen. Captions are best
used for such inspection because some
programme signals, particularly those
originating at outside broadcasts, are
themselves affected by noise and thus

confuse adjustment. Ref to Fig. 13 in
part 2, where comparison of curve (a)
with curve (b) gives the conditions
which obtain with maximum i.f./rf.
a.g.c. overlap and (b) compared with (c)
shows minimum overlap. The practical
compromise will, of course, be
somewhere between these two limits.

20. To set up the a.f.c. system, first with
a.f.c. off and the relevant station-selec-
tion buttons pressed in sequence, check
that the settings of Ryg, Rg3, Rgg and Rgg
give as nearly as possible correct tuning
for the chosen stations.

Accurate manual tuning is best
achieved by connecting the oscilloscope
to the MC1330P pin-4 test point via Ry,

“and observing each selected transmis-
sion, particularly checking for equality
of amplitude between the 2T pulse and
luminance bar and for absence of 6MHz
“fuzz”. Now switch a.f.c. on and slightly
re-adjust the core of L,g if necessary to
correct for any change in tuning caused
by spurious a.f.c. error signals which
may occur (for reasons already dis-
cussed in the note to step 10). By
checking again the output i.t.s. wave-
form and setting L,z for minimum 6MHz
component, the sound carrier is accur-
ately positioned at the zero-crossing
point of the discriminator S curve. After
this re-adjustment of L;; remember that
it is most important to fix the core
firmly (use p.t.f.e. tape or elastic band)
to prevent movement and the resulting
disturbance in these critical tuning
conditions. Note that, with the a.f.c.
switch off, the f.m. de-emphasis time-
constant is incorrect because Rg, and
R, are out of circuit. The effect of this
error is too small to be of any conse-
quence and will certainly not be detect-
ed in the sound output.

Sound-only tuner line-up

Line-up of the sound-only tuner is a
much simpler process than for the full
circuit because there is no need for care
in the adjustment of video i.f. pass-band
shape, the position of notches or the
phase-cancellation point. Thus, after

Fig. 25. Audio feed isolator circuit up to

coax link is housed within tuner or
receiver; circuit may be live up to
isolator. Pins are numbered looking
from top.

+24V
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checking that direct voltages agree with
the appropriate values given in the
table, the following operations should
be sufficient to obtain a satisfactory
sound output. It is assumed initially that
a signal generator capable of giving a
single-frequency output in the 30 to

' 45MHz range is available; subsequently,

an alternative method is suggested for
use in the absence of a generator.

1. Set the circuit gain provisionally by
adjusting the a.g.c. test divider variable
to give a +4.5 V input at point D in Fig.
2. Panel-mounting variables of 2k{ are
not readily available and as this resistor
is now required as a permanent control,
it could be changed to one of 5k{. The
two fixed resistors in the divider chain
must then also be changed to 10k{! (at
the top) and 2.2kQ.

2. Loosely couple the signal generator to:
the u.h.f. module i.f. injection point in
the manner already explained in step 8
of the full line-up. Set the frequency of
the injected signal as accurately as
possible to 33.5MHz.

3. Connect a voltage-measuring instru-
ment to the Rg, test point to inspect the
output of the discriminator circuit.
Ideally, an oscilloscope or an electronic
voltmeter should be used here because
it is a high-impedance point and there-
fore cannot accept additional loading
without confusing change in the mea-
sured parameters. Failing the ideal, a
low-current meter such as an Avo
Model 8 or similar can be used, con-
nected between the test point and the
tuning-voltage supply — point F in
Fig. 2 — but remember that the
indicated voltage only represents the
true circuit output when it is at or near
0V, i.e. when the meter is taking no
current,

4. Adjust the core of L4 to find the sharp
negative and positive voltage peaks
which show the limits of the S curve.
The voltage peaks will probably not be
equal about zero, because the overall
amplitude-frequency response of the
preceding band-pass circuits has yet to
be optimized, and the maximum values
obtained will depend on the extra
loading involved. If an Avo 8 is being
used, the maxima will be in the region
of 4.5 to 5V. Having located these

+20—24V

Mullard

22k
af to
| S tant. pre-amp.
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positive and negative peaks, set L,4 core
so that the discriminator output is at 0V
between them for the injected sound i.f.,
of 33.5MHz.

5. Remove the generator coupling and
connect an aerial to the tuner. With the
a.f.c. switch off, manually set the tuning
voltage fed to the u.h.f. module so as to
receive a transmission. The discrimina-
tor output should remain at about 0V
and, as a check on the L setting just
made, the tuning voitage can be varied
slightly to sweep this output through to
its positive and negative limits. By
listening to the incoming programme
the if. circuits can be adjusted, tuning
for maximum sound level. Start with
the high-Q coupled pair L;/L;;5 fol-
lowed by L,;, Lig and finally the i.f. coil
in the ELC1043 module. With these
circuits roughly set in this way, final
adjustment is made as follows. Reduce
the r.f./if. gain by increasing the a.g.c.
voltage. With the narrow-band sound
carrier signal now at lower level, the
wide-band circuit noise has greater
effect and the i.f. coils can be re-adjust-
ed, this time seeking best signal-to-
noise ratio. This occurs when the
overall pass-band is as narrow as
possible consistent with proper reco-
very of the modulation.

6. With the circuit response set as
described, the a.g.c. voltage is then
reduced, allowing the gain to rise with a
consequent decrease in the audible
noise. The programme sound should

first rise and then stay at the same level
after the onset of limiting. The change
in a.g.c. is continued until just beyond
the point where no further difference in
noise level can be detected.. The limiter,
of course, maintains a reasonably
constant level of audio r.f. carrier

against. varying r.f./if. signals. The"

optimum degree of limiting is 15 to
18dB; if more is used, the effective
sound i.f. bandwidth (Fig. 20) increases
with a consequent worsening of sig-
nal-to-noise ratio. For even greater
amounts of limiting, there is also the
possibility that energy from the video
luminance or chrominance sidebands
(see the spectral distribution shown in
Fig. 17), or even from the lower
adjacent-channel transmission, could
intrude into the widened passband and
add unwanted background to the pro-
gramme signal.

The remaining adjustment is the
tuning of the adjacent-channel traps, L,
and L,, and this ideally requires the use
of a signal generator. Fortunately, in
most locations, adjacent-channel inter-
ference on sound is not a problem and
these circuits can normally be omitted.

If a signal generator is not available
for establishing the correct tuning point

for Lz asin steps 3 and 4 above, this can.

be achieved by listening to the noise
generated in ther.f./if. circuits. With no
aerial connected and as much gain as
necessary, the sound output will be
white noise at a low level. As L5 core is
adjusted, the sound noise level
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increases; when at maximum, the noise
energy accepted through the if. pass-
band is being demodulated along the
greatest discriminator slope — the S
curve is then positioned with its centre
in the middle of the if. band. Once the
discriminator is set in this way, the rest
of the line-up then proceeds as
explained in steps 5 and 6.

The Lf. response is maintained to
10Hz and tuner output-signal fre-
quencies as low as this could be
something of an embarrassment if the
sound equipment being used is capable
of fully responding to them. To prevent
problems arising, therefore, it would be
worthwhile feeding the audio signal via
an op-amp connected as an active
high-pass filter cutting off sharply at,
say, 20Hz. If this extra circuit is con-
nected in the pre-amplifier then it would
also take care of unwanted high-ampli-
tude 1f. signals from other possible
sources, e.g. pick-up handling noises
and d.c. thumps from f.m. tuners when
station re-selection takes place. Suit-
able circuit for such filters, including
design calculations, have appeared in
several recent articles (e.g. Active
crossover networks, Wireless World,
November, 1974).

Audio connection through coupler

Picture display equipment can be either
of the monitor type such as the Decca
model CS2240L or modified conven-
tional receiver. The first represents the

Performance

Video bandwidth' see Fig. 12.

Pulse & bar performance: see Fig. 23.
Chrominance/luminance delay inequality: see
10T pulse, Fig. 23.

Signal-to-noise ratio see Fig. 25.

Differential gain 3%.

Differential phase: *3 .

Performance of sound-only tuner

Harmonic distortion —50dB (0.3%)
(Figure limited by u.h.f. modulator)
Overload margin 20dB over 0.5V r.m.s.
for t.h.d. —40dB (1%)
Signal-to-noise rato  50dB for = 50kHz
Amplitude response  20Hz to 20kHz
+0.5dB

Performance using coupler

11mA standing current (50k.) pot. at min)
Harmonic distortion —46dB (0.5%)
Overload margin 20dB
Signal-to-noise ratio

Amplitude response as above

6.5mA standing current {(50k\) pot. at half)
Harmonic distortion —40dB (1%)
Overload margin 14dB
Signal-to-noise ratio —54dB

Differential gain results in colour subcarrier
amplitude change with luminance level, seem as
colour saturation as brightness changes. 14% is
Just perceptible. Differential phase results in
colour subcarrier phase change with luminance
level, seen as hue/colour change. 25 s just
perceptible for delay-line PAL decoders (which
convert phase errors into desaturation). = 6° is
just perceptible for simple PAL decoders, used on
some Japanese sets, and shows as a hue-colour
change or alternate lines (Hanover bars).

In interpreting the performance figures
given, remember that in television
productions, sound is inherently at a
disadvantage because the picture
always takes precedence. Exceptional-
ly, then, the ambient noise level at the
source could be as high as —45 to
—40dB with respect to the wanted
signal.

To test the noise performance of the
tuner, both varicap and mechanical
versions were measured off-air using
locally-generated signals (testing on
empty lines 12 and 325 gated from
field-blanking interval). The curves in
Fig. 26 were plotted from the results of
these tests and show that to take full
advantage of the tuner’s high perfor-
mance, particularly its overall band-
width capability, the r.m.s. carrier level
at the aerial input should not be less
than 1.5 mV. At the other end of the r.f.
signal range, the Mullard data sheet on
the ELC 1043 shows that an input level
of 8mV gives 1% (40 dB) cross-carrier
intermodulation, i.e. the spurious
1.57MHz signal caused by beating of
sound and chroma carriers, which
results in the annoying herring-bone
patterning on the picture; a 1% level is,
incidentally, just perceptible. For even
larger inputs, there are the added
problems of compression — Mullard
quote 30% for a 15’ mV r.m.s. input —
and u.h.f. local-oscillator pulling.

0
L) VARICAP TUNER
/
20 %
£
30
\\
N
40 Y
,/
50 S —
MECHANICAL TUNER
SIN
(dB) )
10 100 & 2k 5kiOk

V;n AT AERIAL SOCKET (uVrms)

Fig. 26. Curves show satisfactory noise
performance (on a “just perceptible”
basis at 38dB) is obtained for inputs as
low as 700p.V at the aerial socket.
Sound signal-to-noise ratio is better
than 50dB over the whole range.

The narrow window of input levels to
be aimed at is between 2 and 5 mV r.m.s.
vision carrier. Obviously, proper mea-
suring equipment provides the best
means of checking that the optimum
conditions obtain, but for home con-
structors a good indication of signal-
to-noise performance can be gained by
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ideal, not only because it is specifically
designed to accept, and do justice to, a
fully-corrected, colour-coded video
signal, but because it is powered
through a double-wound transformer,
thus avoiding the interconnection diffi-
culties associated with the live chassis
common in domestic receivers. But the
expense involved in buying specialist
equipment of this sort makes it a
daunting prospect, and the alternative
idea of using a standard receiver is an
attractive compromise despite the extra
work needed in modifying the decoder
and in making sure that the installation
is safely isolated from the mains.

Assuming that an existing set is to be
used, the problem of isolation mainly,
concerns the tuner outputs, because
‘co-axial isolators for the u.h.f. aerial
input are easily obtained — they are
“fitted to many commercial receivers not
only to protect against mains voltages
on the chassis but also against aerial
static.

Considering first the video output
feed, this necessarily requires a direct
earth connection to the decoder and
display circuits; there is no practical
way of avoiding it, mainly because
isolators currently available do not have
sufficient bandwidth to handle video
signals. The simplest solution here is to
accept the fact that the tuner could be
live and install it and its power supply
with the rest of the TV equipment in the
cabinet. This option obviously pre-
cludes the possibility of using the tuner

comparing the vision noise observed on
electronically-generated captions
against that on ordinary camera pic--
tures. If the caption noise is noticeably
less, then it shows that the receiving
system is not introducing the majority
of the noise.

To obtain a higher input level, better
aerial or aerial siting is called for, or
even investment in a mast-head ampli-
fier such as the Antiference type MA102
with PU102 power unit, together cost-
ing £8 in mid-1975. A directional aerial is
sometimes needed to reduce multipath
effects which give rise to ghost images
on the screen; if so, the incoming
wanted signal might then be at too
great a level and a co-axial attenuator
(e.g. the Belling-Lee components with
values of 3, 6, 12 and 18 dB) would be
required. The caption-noise test can be
used to ascertain optimum attenuation;
tuner input should be reduced until
noise on captions starts to increase, and
then raised by 6 to 12 dB so that the
applied level is within the recommended
range. )

Tests on sound signal-to-noise were
also done, and the acceptable window of
r.f. input level was much greater than
for video. The test showed a ratio better
than 50 dB over the range
100pV—10mVe, and worse than this
only when the input sound carrier level
was reduced below 100pV).

Sound-only tuner with alternative
push-button tuning control.

as a sort of remote-control box, but is
strongly recommended as the only way
to ensure complete safety in operation.

Warning: never uncover the TV set
chassis without first disconnecting it
from the mains supply. If in any doubt
about what is or is not safe practice,
have the completed tuner installed by
an experienced service engineer or seek
advice from Manor Supplies.

The remaining connection to be made
is the feed to the audio units and, for
this, a reasonably straightforward iso-
lating circuit can be built using a

~ coupler (Fig. 25). These devices, called
photocouplers, or optocouplers, provide
an additional benefit in that, unlike
transformers, they prevent the circula-
tion of mains-frequency earth currents;
low-level signal runs are thus better
protected against hum interference.
The component used in the circuit
shown is the Mullard Darlington pho-
tocoupler CNY48 which provides
input-to-output isolation up to 4000
volts. .

The circuit must be installed with the
tuner in the receiver cabinet. The BC107
transistor provides a current-source to
the infra-red-emitting diode in the
coupler. Both devices are fed from the
tuner d.c. supply which, as already
explained, could have its 0V rail at the

full a.c. mains voltage carried through

from the display-circuit earth. The
Darlington pair in the coupler package
receives d.c. via the audio co-ax inner
from the pre-amp power supply, and
will be free of mains connection.

Three of the circuit components are
added at the pre-amplifier input to
provide part-of the collector load for the
Darlington pair, to couple the audio
signal and to keep a charge on the
coupling capacitor so that d.c. surges
and consequent loudspeaker thumps do
not occur each time the TV sound
output is selected.

The CNY48 gives a very reasonable
performance as shown by the appended

figurés. The 50k{} variable resistor
allows adjustment of the diode standing
current and is provided because there is
some spread in the operating charac-
teristics of couplers and the setting used
will be a compromise between best
signal-to-noise and !east distortion.
There have been reports which suggest
possible ageing difficulties with these
diodes, so note that the lower the
standing current used, the less these
ageing effects should be.
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Circuit
Ideas

L

MSF receiver using a
tone decoder

Using a tuned aerial, preamplifier, and a
Signetics tone decoder, type NE567V,
the time signals broadcast on 60kHz
from MSF Rugby may be detected. The
tone decoder is a phase locked loop
device containing an oscillator which,
when set to 60kHz, will lock to an input
signal greater than 20mV r.m.s. at this
frequency causing the output to switch
rapidly from high to low.

The time signals, which are directly
related to the national time and fre-
quency standard, consist of 100ms
interruptions in the r.f. signal each
second, with a 500ms break at the
minute mark; the call sign is given twice
just before the hour. Depending on the
application, receiver design is a com-
promise between wide bandwidth with
accurate resolution of the carrier on/off
transition, and narrow bandwidth with
good signal to noise ratio. Conventional
heterodyne or “straight” receivers with
b.f.0. may render the signal audible and
the ear can assist in noise discrimina-
tion, but this method gives the time
signals as pauses in a tone. This circuit
.produces the opposite situation where
the rectified output is inverted and used
to switch an audio oscillator so that pips
may be heard instead. The tone decoder
is well suited to this application
because, having adjustable bandwidth,
it will accept a large dynamic range of

f

Current limited stabilizer
with switch-down

The modification suggested by P. C.
Bury (WW July 1974, page 239) to the
circuit originally due to A. E. T. Nye
(WW June 1973, page 285) gives fold-
back characteristics and, as he states, is
probably the most generally useful. If,
however, a switch-down action is
required, it is possible to achieve this by
a similar modification in which a p-n-p
transistor is connected as shown. This
will reduce the output current to a low
value once the limit is reached, and will
hold it down until the output load
resistance rises to several thousand
ohms. Action is similar to that of the
additional diode except that when the
base-emitter diode is turned on by the
falling output voltage, the collector of
Try draws current from the resistor R
which lowers the effective current limit
so that a regenerative process suddenly
reduces the output voltage to a low
value.

If a reset switch is needed a
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normally-closed push button switch in
the collector of Tr; may be used, with
the advantage that fold-back limiting.
remains in action through the Tr,
base-emitter diode during the switch on
process.

R. G. T. Bennett,

Christchurch,

New Zealand.

input signals, and avoids the need for
tuned r.f. or i.f. stages.

The aerial consists of a 7 X 3%in.
ferrite rod fully wound (about 360 turns)
with 26 s.w.g. enamelled copper wire,
tuned with a total of about 1900pF. A 40
turn step-down transformer wound at
one end feeds the two stage amplifier.
With a 9V supply the amplifier has a
gain of 4700 giving an r.f. output of
400mV r.m.s. at 140km from the trans-
mitter. The zener diode improves oscil-
lator stability with voltage and permits
the supply to exceed the 9V maximum
of the tone decoder.

Frequency selection of the tone
decoder is by means of R, and C,
which have values of 16.6k and 1000pF
for 60kHz. The bandwidth may be
selected by C, and C; but this is
complicated by the input stage limiting
of 200mV, and the fact that, in this

application, the time markers are given
when the rf. signal goes off. With
C, = 10nF and C; = 100nF, and an input
signal of 400mV, the output change
follows the r.f.-off by 4ms and the r.f.-on
by Ims without any output chatter. By
reducing the r.f. signal to between 20
and 100mV, both off and on delays are
less than 2ms. The output may be taken

_from pin 8 and a suitable load resistor to

switch an audio oscillator or drive an
l.e.d. as shown.

The complete circuit may be assem-
bled on Veroboard, taking care to
minimise coupling between the ampli-
fier and the tone decoder by earthing all
unconnected copper strips, and keeping
the aerial at least Im from the
unscreened circuit.

D. A. Bateman,
Crowthorne,
Berks.
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Synthesizer
chord-maker

To play chords on a synthesizer, v.c.os
run from a common voltage source plus
the appropriate off-sets to each oscilla-
tor. To do this all the oscillators must be
matched to the same voltage/frequency
curve. A more satisfactory solution is to
use a configuration similar to that
shown in the diagram. The advantages
are that only a single v.c.o. is necessary
in order to get an octave of notes. The
circuit is basically a phase-locked loop
frequency multiplier with the divide by
N section a master divider. Unfortunate-
ly the range is limited by the phase-
locked loop locking range.

H. A. Thomas,

Hatfield,

Herts.
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Select frequencies as required

Resistance modulator or
periodic switch

This circuit can be used either as an a.c.
switch which makes and breaks for
approximately equal times at an adjus-
table frequency, or to produce a
modulated resistance at an adjustable
frequency. The interesting feature is
that both the oscillator and the switch
can be made using a single CD4007
c.m.o.s. integrated circuit. This i.c.
contains two complementary pairs of
transistors, and a complementary tran-
sistor inverter. Transistors Tr; and Tr,

+(Voo)

are used as a normal inverter. Transis-
tor Tr; has a 10kQ load and forms a
single ended output inverter. Transis-
tors Tr, and Trg are connected back-
to-back to form a transmission gate.
The input and output of inverter Tr{,
drive the gates of Trg and Tr, respecti-
vely to obtain correct operation of the
transmission gate, which acts as an a.c.
switch. The inverter is also used, in
conjunction with the inverter Trs;, to
form an astable oscillator whose fre-
quency is controlled by the time con-
stant CR. Because the two inverters are
dissimilar and do not necessarily switch

at 50% of Vpp a mark-space ratio of
unity cannot be guaranteed; but the
prototype, which ran at switched fre-
quencies of 10, 30 and 50Hz had almost
equal on and off times. To obtain a
modulated resistance characteristic,
resistors R, and R, are connected. as’
shown. The resistance seen at the
output terminals is then modulated
between (R, +R;) and R,, at the fre-
quency of the oscillator.

D. K. Fryer,

Hydraulics Research Station,
Wallingford.
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L.e.d. clip indicator

The circuit seen here was devised as a
simple and economical way of detecting
the clipping point in audio amplifiers.
The values shown are suitable for a 50W
power amplifier. Transistor Tr, is
normally turned hard on, because of the

d.c. potential at the output, and Tr,,

with the l.e.d., are turned off. When the
collector-emitter voltage of the lower
output transistor approaches saturation
(i.e. it drops below about 5V) Tr, begins
to turn off, C; charges up through D,
and the l.e.d. turns on. The attack time
of the circuit is about 3ms, determined
by R; and C,, which approximates to the
time taken by the ear to first detect
clipping distortion in a good amplifier.
The decay time of approximately 50ms is
determined by C, and R, in paraliel with
BRs, where B is the current gain of Tr,.
50ms is long enough to make a single
3ms overload transient visible but
provides adequate resolution to detect
more severe overloads where several
pulses are clipped in rapid succession.

Because the circuit is referenced to
the negative power rail, the detection
level is substantially independent of
fluctuating supply voltages, hence the
circuit works equally well for instan-
taneous, music or continuous signals.

Transistors Tr) and Tr, should have a
voltage rating of at least 0.5 supply V for
dual-rail amplifiers or at least supply V
for single-rail amplifiers. With the last
mentioned, Tr, and the top of R; must be
connected to the positive power rail.

If two indicators are used, one for the
negative rail as shown plus one refer-
enced to the positive rail using p-n-p
transistors, the circuit can be used to
detect short-circuited putput transis-
tors because one l.e.d. will be
permanently on. .

J. Dawson & K. Northover,
Cambridge. a
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Sequence generator for
radio control

This coder generates a sequence of
pulses suitable for the blip-and-hold
actuators used in radio control. During
the stand-by period, the oscillator
formed by NAND gate 1 runs contin-
uously at a frequency of 0.5Hz which
can be adjusted by altering C, or R,, and
the four outputs from the 7490 are held

, at zero by the presence of 5 volts on pins

2 and 3. If push-button A is depressed
the voltage on pins 2 and 5 falls to zero
and the 7490 is clocked by the negative
edge of the oscillator waveform. When a
level 1 appears at outputs A and C

concurrently, transistor Tr; will be
forward biased and the output of NAND
gate 2 will fall to zero. This will stop the
oscillator and thus hold outputs A and C
at . If the transmitter modulator is
driven from output A the signal will
consist of two blips of 1:1 mark space
ratio by a continuous transmission until
button A is released. On release of
button A all outputs from the 7490 will
again fall to zero. By suitable arrange-
ment of switches and gates a multitude
of blip-and-hold combinations can be
achieved.

G. D. Southern,

Cronton,

Nr Widnes.

BC109

250u"™

+Vcc

adjust to
suit supply

10p

il

output to
transmitter modulator

W -

>
pP—0 O

1:—0




Wireless World, January 1976

61

Transmitter poWer amplifier

design— 4

Conclusion of the practical circuit described in November; also

different strip-line constructions

by W. P. O'Reilly, M.Sc., M.1.E.E.

The Plessey Company Ltd

A spectrum analyser is extremely
useful when the first .prototype of a
new design is being evaluated. The
harmonic content of the output signal
and any tendency for spurious or
sub-harmonic instabilities under con-
ditions of varying supply voltage, drive
level or load mismatch may be moni-
tored.

In the design which has been

" described stability is ensured by careful
supply line filter design and the use of
low-Q base return chokes. This ensures
that a low source impedance is pre-
sented to the transistors at frequencies
well below the operating band where
the gain is much higher. Due to the
inherent inductance of the low-value
resistors R, and Rg very little gain at
v.h.f. is sacrificed.

~ Considering the amplifier’s input/
output characteristic shown in Fig. 5 of
the previous article, a saturated power
approaching 25W is obtained for a total
current consumption of 3.3A at 13.6V.
This corresponds to an overall effi-
ciency in excess of 50%. The collector
efficiency of the output stage is over
75% when operating into a matched
load. As with most mobile radio trans-
mitters the possibility of a mismatched
antenna must be considered. A proto-
type amplifier has been operated for
prolonged periods into both open and
short circuit loads at 10, 12.5 and 14.5V
supply without damage. The power
transistors will only tolerate these
stress levels if they are properly
mounted on an adequate heatsink. The
maximum safe drive level is 200mW.,
Excessive drive could damage the input
device and will reduce the tolerance of
the amplifier to load mismatch condi-
tions. ’

At full drive the input v.sw.r. is
typically 1.3:1 and, due to the Class B
bias of the input stage, the input
impedance does not vary rapidly when
drive level is reduced as would be the
case if a Class C design were employed.
Second harmonic output is —35dB
relative to the fundamental, while third
and higher harmonics are below —60dB.
These levels should not represent an
interference hazard when an antenna
matching filter is in use. It is normal to

employ a bandpass filter common to
both receive and transmit circuits and
several suitable designs have been
published.!-2

When operated with the correct drive
level and supply voltage a power
amplifier of this type has a predicted
mean - time - between - failure (m.t.b.f.)
in excess of 100,000 hours. (More than
ten years of continuous operation.) The
amplifier is thus essentially free from
routine maintenance.

The power amplifier described makes
use of microstrip transmission-lines.
Other useful v.h.f. components can be
made using strip-lines of different
constructions and some of these will
now be discussed.

Tri-plate striplines
Fig. 1 shows a transmission line consist-
ing of a three layer sandwich in which

dielectric

&

perfectly conducting
infinite planes

(a)

Fig. 1. Tri-plate stripline (a) ideal
tri-plate line (b) practical realization.

Fig. 2. Characteristic impedance of
tri-plate striplines in p.t.f.e./glass
dielectric (¢, 2.5).

the inner “live” conductor is equally
spaced, by means of dielectric sheets,
between two conducting earth planes.
In this tri-plate structure the field is
entirely contained within the dielectric
and so, unlike the microstrip transmis-
sion lines previously considered, a true
transverse electromagnetic (t.e.m.)
wave can exist on the tri-plate line. The
guided wavelength, N\, is no longer
dependent upon the characteristic
impedance of the line, but is simply
related to thefree-space wavelength, N\
by

NN=1/v/¢, 1)

where ¢, is the relative permittivity of
the dielectric. The earth planes above
and below a tri-plate stripline act to
confine the field. As a result tri-plate is
more suitable for filter applications

copper earth plane

i brass bolts
ktopper or copper straps
stripline to link earth planes

(b)
100
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Fig. 3. Coupled transmission lines.

conducting' earth planes

(a) (b)

Fig. 4. Tri-plate coupling structures (a)
edge coupling (b) broadside coupling.
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performance curves.
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requiring a high degree of stopband
rejection.

The characteristic impedance of a low*
impedance tri-plate line in a dielectric of
relative permittivity ¢, is given by
reference three and is shown graphical-
ly in Fig. 2 for two common dielectric
layer thicknesses. Cross-reference to
Fig. 7 in Part 2 of this series reveals that
tri-plate conductors of a particular
width yield a lower characteristic
impedance than would be obtained with
a similar width microstrip conductor.
This and also the shorter guided wave-
length in tri-plate structures tend to
compensate for the increase in size and
weight resulting from the extra layer of
dielectric. Both microstrip and tri-plate
striplines are used in modern communi-
cations equipment, the choice for any
particular application being determined
by performance requirements.

Coupled striplines
Many v.h.f. components make use of

‘the phenomenon of backward-wave

directional coupling between striplines
which are in close proximity to one
another. Fig. 3 shows a pair of coupled
transmission lines of length [ The
electrical length of the lines is given by

0=2ml/\ 2

It can be shown that if all four ports are
terminated in the system characteristic
impedance, Z, the coupled voltage at
port three is given by

jksinb
V1—k%cosb +jsin ®

Vy=V,.

The voltage at the output port on the
main line is:—

V,=V,. vI-k

V1-k*0s0 + jsin® @

In an ideal coupler no output appears
at port four, which is termed ' the
isolated port. In practice due to manu-
facturing imperfections there is always
a small output at port four, and the
expression 20log (V3/V,) is termed the
directivity of the coupler (in dB).
Constant k is the coupling factor,
generally expressed in dB, and is related
to the degree by which the characteris-
tic impedance of one line is affected by
the presence of the other. This inter-de-
pendence is characterised in terms of
the odd mode and even mode impe-
dances, Z,,and Z,,,, of the lines. Z , is the
impedance of one line when the adja-
cent line is at the same potential but
180° out of phase, and Z, is the
impedance of one line when both lines
are at the same potential in phase and
magnitude. The coupling factor and
system characteristic impedance are
related to the even and odd mode
impedances by the relationships:—

=Zoe—zoo
ZoetZ oo

Zo= V Zoezoo (6)

k (5)
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Once the required values of even and
odd mode impedances are known the
physical dimensions of a particular line
structure may be calculated.*

It can be seen from equations (3) and
(4) that the coupling reaches a maxi-
mum when the length of the coupled
lines is an odd multiple of \/4. The
phase difference between the outputs of
the main line and coupled line is 90° at
all frequencies.

Two commonly used arrangements of
tri-plate coupled striplines are shown in
Fig. 4. The edge-coupled structure is
suitable for coupling factors up to 10dB.
For tighter coupling the spacing, s,
becomes very small and presents man-
ufacturing difficulties. The broadside
coupling structure of Fig. 5 (b) is more
suitable for producing close coupling
such as in two-way equal power (3dB)
dividers.

Power measurements

It has been seen that a directional
coupler' may be used to bleed off a
sample of the signal flowing in one
direction along a line. If a pair of similar
couplers are connected with their main
lines in series it is possible to monitor
both the forward power component and
reflected power component on the main
line. Such an arrangement used in the
output circuit of a transmitter can
provide useful information both for
tuning an antenna and for controlling
the output power to a safe value for the

A member of the Wireless World
staff has made available a printed
circuit board for the stripline r.f.
power amplifier. The board, which
measures approximately 23 X 11cm
is supplied roller-tinned and drilled.
The one-off price is £4.50 inclusive.
All cheques and postal orders should
be made payable to M. R. Sagin and
sent to 11 Villiers Road, London
N.W.2.

particular value of load mismatch
present. The net output power is simply
the forward power less the reflected
power. Thus if the coupling factors are
accurately known this arrangement
may be used to produce an accurate
wattmeter. A dual directional coupler
may also be used to measure reflection
coefficient or v.s.w.r., since

1+|p]

L IS N
e

‘/R
=—"and vs.w.r.=
P VF

The measurement of r.f. voltage
involves the use of specialized equip-
ment and so it is normal to employ diode
detectors with the couplers. The d.c.
output of the detectors may then be
processed to provide |p| and v.s.w.r.
indications. Coupling factors of
between 20dB and 40dB are suitable for

63

this application. Fig. 5 (a) shows the
construction of a 23dB directional
coupler suitable for use in the two-
metre band. The characteristic impe-
dance is 50 ohms. This coupler is
manufactured from 0.8mm (1/32 inch)
di-clad p.tf.e. — glass material and uses
edge coupling. The required dimensions
are: conductor width, w = 1.10mm;
conductor spacing, s = 0.70mm; con-
ductor thickness, t = .071mm (20z/sq.
ft.); and length of coupled lines =
370mm.

The insertion loss of the coupler is
approximately 0.2dB over the frequency
band 100MHz to 200MHz. The directi-
vity is mainly determined by the
dimensional accuracy of the dielectric
material and printed conductors. Fig. 5
(b) shows the performance obtained

~ from a prototype coupler made to this

design. To modify the design for any
other frequency band it is merely
necessary to alter the length of the
coupled lines using the formula: -

47.5

=_—— ——— met 8
frequency in MHz e ()

c

Power combining at v.h.f.

When the required output power can-
not be obtained from a single transistor
the designer must consider combining
the outputis of two or more transistors.
Most v.h.f. amplifiers having output

(c)

output

Fig. 6. V.h.f. power dividers and
combiners (a) Wilkinson three-way
power divider (b) two-way
divider/combiner using 3dB quadrature
couplers (c) combining several
amplifiers via trees of 3dB couplers.
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capability in excess of 100 watts make
use of one of the following combining
techniques.

Parallel connection. Simply connecting
r.f. power transistors directly in parallel
is rarely successful. Unless the two
devices are nearly identical in input
impedance and current gain one tran-
sistor will accept more than its share of
the drive power, This causes its internal
temperature to rise, thus lowering the
turn-on voltage, Vg, and increasing the
conduction angle. As a result the input
impedance and collector efficiency fall,
causing extra heat dissipation and
eventual failure. Extra stress is then
imposed upon the surviving transistors
so that it is not uncommon for all of the
output devices to fail successively in
circuits of this type.

When parallel connection is used it is
advisable to provide a separate match-
ing network to the: base of each
transistor in order to help stabilise the
drive power. If a relatively narrow
bandwidth is required then drive stabi-
lity may be greatly enhanced by
designing base matching networks
having electrical length \/4. As the
input impedance of one device falls the

L3 R7

Lo

R !
< Ci3Cia / Cie

impedance at the input to its matching
network rises and accepts a smaller
fraction of the available drive power.

Wilkinson hybrid combiner. The n-way'
in-phase power divider/combiner
devised by Wilkinson?® is a narrow band
system using quarter wave transmis-
sion lines. Fig. 6 (a) shows a three-way
power divider of this type. The ballast
resistors, Rp, provide a high degree of
isolation between the output ports at
the centre frequency. The isolation and
v.s.w.r. fall off to typically 20dB and 2:1
respectively for frequencies 30%
removed from the band centre. Varia-
tions on this principle have been devised

using multiple sections of transmission,

line to obtain wider bandwidths.

Wilkinson divider/combiners may be
constructed using stripline techniques.
The optimum line characteristic impe-
dance is

Z,=\/n.R, )

where R, is the system characteristic
impedance. If a large number of
amplifier modules are to be combined it
may be necessary to employ a system
characteristic impedance lower than 50
ohms so that the required matching line
impedance can be realised in stripline
form.

Wireless World, January 1976

90° combiners. Two power transistors or
amplifier modules may be combined
using 3dB quadrature couplers as
shown in Fig. 6(b). This combining
system has the useful property that,
provided the input impedance of the
two amplifiers are nearly identical, a
very low input v.s.w.r. is obtained at
port 1. Any reflected power at ports 2
and 3 is routed to the ballast resistor at
port 4. By using matching networks
which provide increasing v.s.w.r. to
lower frequencies in the passband of the
amplifier it is possible to remove the
inherent gain/frequency slope of the
transistors. Pitzalis ® has determined
element values for gain slope
compensation networks of 4, 5 and 6dB
per octave.,

The output impedance of a 3dB
quadrature coupled amplifier usually
has a v.s.w.r. of less than or equal to
1.3 and provides an accurately matched
source impedance for an antenna
coupling network or output filter. This
type of combiner provides typically 20
to 30dB of isolation between the two
amplifiers. Should a fault develop in one
amplifier the surviving unit continues
to drive a matched load provided the
output and ballast ports are accurately
terminated.

Using coupled pairs of amplifiers as
modules 2" amplifiers may be combined
via a tree network of 3dB quadrature
couplers as outlined in Fig. 6 (c). Typical
combining efficiency of 95% per step
can be obtained using commercially
available stripline 3dB quadrature
couplers.

180° combiners. Push-pull operation of
power transistors at v.h.f. demands
accurate control of the phase charac-
teristics of the phase-splitting networks
which is difficult to achieve using
conventional transformers. Transmis-
sion-line transformers provide a means
of obtaining the required accuracy at
frequencies up to several hundred
MHz.” The conventional push-pull
configuration does not provide isolation
between the power transistors, but 180°
hybrid combiners may be used to obtain
the push-pull effect with its associated
advantage of greatly reduced second
harmonic output. The 180° combiner is
essentially a 90°, 3dB coupler with the
addition of a fixed 90° phase shifter in
series with one output port. Isolation is
at least as good as that obtained using
quadrature couplers, but insertion loss,
phase error and v.s.w.r. are usually
significantly greater,

Future developments

It has not been possible in this brief
series to cover all of the r.f. power
amplifier design techniques in use
today.Thelast few yearshave seen great
improvements in frequency coverage.
and power output capability of transis-
tors. Recently introduced devices are
much more rugged than the transistors
of three or four years ago, so that now
with careful design very high reliability
may be achieved in cost-effective
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mobile radio systems. The future will
see further improvements in power-fre-
quency capability of transistors which
are presently at least 10dB below the
theoretical limitation. For broadband
applications some manufacturers are
including part of the input matching
circuitry inside the transistor package,
and for some medium power
requirements full input and output
matching is included. This trend is likely
to increase and, as high permeability
materials — originally pioneered for
microwave hybrid integrated circuits —
become less expensive and more readily
available, complete power amplifier
chains may be available on a custom
design basis.

There is little reason to doubt that as
manufacturing technology conquers

present equipment requirements so the-

necessity for additional communication
channel capacity will be Mother to the
invention of new modulation processes
which will present a challenge to the
designers of radio equipment in the
years ahead.
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The author has asked us to point out
that a correction is needed to Fig. 7
published in Part.2 of this series
(October issue). The upper curve of
Z,vs. strip width has been plotted for air
spaced microstrip and not for p.t.f.e. as
stated in the text. The following co-or-
dinates can be used from which the true
p.t.f.e. curve can be plotted.

Z, (ohms) width (mm)
120 0.7
80 2.0
50 4.2
25 11.0

Transistors Tr, and Tr; in the com-
ponents list of Part 3 in the November
issue should be 2N5590 and 2N5591
respectively and not 2N5990 and 2N5991-
as stated. Also Fig. 4(g) shows coaxial

braid soldered to earth with a “pigtail”

made prior to soldering instead of the
braid soldered directly to earth as it
should be to avoid degrading the v.s.w.r.
of the coaxial to stripline transition.

(__ Meetings )

LONDON

6th. IEE — “"Role of government in support of
automation in the UK” by J. H. Major at 17.30 at
Savoy Place, WC2.

sth. IEE — 1l1th Appleton lecture on “lonos-
* pheres of dead stars and living galaxies by Prof. R.
L. F. Boyd at 17.30 at Savoy Place, WC2.

9th. IEE — Colloquium on “Solid state transmit-
ters for radar” at 11.00 at Savoy Place, WC2.

13th. IEE/RTS — Colloquium on “Broadcast and
wired Teletext systems — Ceefax, Oracle, Viewda-
ta, at 10.00 at Savoy Place, WC2.

14th. 1EE/1.Phys. — One-day meeting on
,“Integrated optics” at Imperial College, SW7.

14th. IERE — Colloquium on “Current trends in
surface acoustic waves’ at 14.00 at 9 Bedford
Square, WCI1.

14th. IEE — “Electronics as an aid to off-shore
operations” by R. Nesbit at 17.30 at Savoy Place,
wC2.

15th. IEE — “Underwater remote controlled
vehicles” by R. T. Holmes and R. M. Dunbar at 17.30
at Savoy Pl., WC2.

15th. IEE — Discussion on “Private telecom-
munications networks — value for money?" at
17.30 at Savoy Place, WC2.

20th. IEE — Colloquium on “The technology of
instrumentation in off-shore applications” at 10.30
at Savoy Place, WC2.

2lst. IEE — *'Surround sound technology” by
Prof. P. B. Fellgett at 17.30 at Savoy Place, WC2.

21st. IERE — Two lectures on “Security systems
— intruder alarms” at 18.00 at 9 Bedford Square,
WwWCl.

22nd. IEE — "“Antistatic — active and passive
methods for removal of static electricity” by Prof.
A. W. Bright at 17.30 at Savoy Place, WC2.

22nd. IERE — *“Integrated injection logic —
efficiency and versatility in solid state” by C. S. den
Brinker at 18.00 at 9 Bedford Square, WC1.

28th. IEE — Colloguium on *'Stability theory and
non-linear oscillations” at 10.30 at Savoy Place,
wWC2.

28th. IERE/IEE Collogquium on “The impact of
l.s.i. components on logic design” at 14.00 at 9
Bedford Square, WCI.

29th. IEE — Colloquium on “‘Pattern recognition
— fact or fiction?” at 14.30 at Savoy Place, WC2.

ABERDEEN

15th. IEE — “Understanding lasers” by M. Kears
at 14.00 at Robert Gordon’'s Institute of Techno-
logy. Schoolhill.

ARBORFIELD

22nd. IERE/IEE — "“Recent developments in
electro-chemical energy storage devices” by Prof.
P. Dunn at 19.30 at the Lecture Theatre, School of
Electronic Engineering, REME, Arborfield, Berks.

BELFAST
13th IEE — “The metallurgy and application of
solder” by Peter King at 18.30 at Ashby Institute.

.

BIRMINGHAM

5th. IEE — “Public radio 'phone services in the
UK" by P.J. Linney at 18.00 at Rm SG31, Sumpner
Building, University of Aston, Gosta Green.

21st. IEE — “Engineering starts in the schools —
implications for manpower planning” by G. B.
Harrison at 18.15 at Sumpner Building, University
of Aston.

22nd. RTS/IERE — “Radio Communications” by
Prof. W. Gosling at 19.00 at Birmingham University.

26th. I[EE — Faraday lecture on “The entertain-
ing electron” by F. H. Steele in the evening at the
Town Hall.

27th. IEE — Farada)—' lecture on “The entertain-
ing electron” by F. H. Steele in the morning,
afternoon and evening at the Town Hall.
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BLANDFORD

21st. IEE — “Assessment is more difficult than it
looks” by P. McVey at 18.30 at School of Signals,
Blandford Camp.

CAMBRIDGE

29th. IERE/IEE — “Tropospheric scatter com-
munications” by B. S. Skingley at 18.00 at the
University Engineering Laboratories, Trumpington
Street.

CARLISLE

13th. IEE — “My Dear Watson” by G. Phillips at
19.00 at Carlisle Technical College, Victoria,
Carlisle.

CHATHAM

21st. IERE — “Managing your P’'sand Q’s” (P =
profit, Q = Quality) by P. Daisley at 19.00 at
Medway and Maidstone College of Technology,
Maidstone Raad. | ,
CHELMSFORD

14th 1IEE/IERE — “Charge coupled devices” by
D. J. Burt at 18.30 at the King Edward VI Grammar
School, Broomfield Road.

CREWE

12th IEE — “Stereophonic and ambisonic
reproduction of sound” by Prof. P. B. Fellgett at
19.00 at MANWESB, Crewe.

DERBY

6th. IEE — “Signal processing using surface
acoustic wave and charge coupled devices” by J. H.
Collins at 19.00 at Main Lecture Theatre, Derby
College of Art and Technology.

DUBLIN

15th. IEE — “The RTE Tullamore high power m f.
transmitting station” by M. J. C. Curley and P.
Doyle at 18.0¢ at Physics Theatre, Trinity College.

DUNDEE

27th. IEE — “Electronic calculators” by Dr
Priestland at 19.30 at Ewing Building, The
University, Dundee.

EASTBOURNE

20th. IEE/CE] — “Choice and use of calculators”
by D. W. Glaver at 18.30 at SEEBoard, Westlords,
Willingdon Road.

EDINBURGH

6th. I[EE — “North sea oil telecommunications”
by W. N. Lang at 18.00 at SSEB Offices, George
Street.

22nd. 1IEE — “Liquid crystals” by Prof. Davies at
18.00 at King's- Building, Edinburgh University,
Mayfield Road.

EVESHAM

12th 1IEE/IERE — “Air traffic control in the
vicinity of a major airport” by S. Ratcliffe at 19,30 at
BBC Club, High Street.

HATFIELD

7th. IERE — Colloquium on “Contemporary
teaching of electronics” at 10.00 at Hatfield
Polytechnic.

14th. IERE — “A look at classical and modern
control theory” by P. Murdoch at 19.45 at Hatfield
Polytechnic.

HULL

21st. IEETE — “TEC — The introduction of new
course strucsures for technician education” by J.
‘W. M. McKain at 1930 at Ernest Bullock Lecture
Theatre, College of Technology, Queens Gardens.

LEEDS
6th. IEE — “My Dear Watson” by Dr D. N. S.
Peach at 18,32 at Leeds University.

LIVERPOOL

6th. IEE — “Electronics in crime prevention” by
G. Philips at 18.30 at the Dept. of Electrical
Engineering, Liverpool University.

21st. IEE/I Mech.E — “Ergonomics” by P.
Crawley at 18.30 at The Polytechnic, Byrom Street.

Meetings continued on page 46




World of
Amateur
Radio

Outlook costly

The effects of inflation and 25% VAT
continue to hoist the costs of operating
an amateur radio station. The Home
Office has proposed a 60% rise in all fees
for standard radio licences (other than
broadcast reception) with effect from
December 1, 1975. This includes all
amateur and model radio control
licences, taking the basic annual fee for
aClass A or Bamateur licence in the UK
from £3 to £4.80. The Home Office states
that the income from the former fees no
longer covers costs of issue and admin-
istration. Combined total of Class A and
B licences recently passed the 21,000
mark. The RSGB is similarly proposing
to raise its subscriptions by a roughly
similar percentage in an attempt to
offset the £18,000 deficit'in 1973-74.

Attendance at the recent Leicester
amateur exhibition appears to have
been a little lower than in 1974 and a
general comment was the effect of 25%
VAT on equipment prices.

As an educational and scientific
hobby, however, the costs of amateur
radio remain very much what the
individual enthusiast wishes to make
them.

Satellite plans

With the highly successful and long
living Oscars 6 ard 7 still continuing to
provide amateurs throughout the world
with active transposers for 144/28 MHz
and 432/144 MHz operation, the various
“AMSAT” groups in a number of
countries, including the UK, are plan-
ning ahead for a new phase of opera-
tions.

AMSAT-UK, for example, is hoping
to provide the first British amateur-built
equipment for an Oscar in the form of a
21/28 MHz repeater which, if success-
ful, will provide the first "all-h.f.”
activity in the Oscar series.

It is also hoped that the next Oscar
may be replaced in either a synchronous
or highly elliptical orbit (i.e. as used in
the Russian” Molniya satellites) and so
would be capable of providing improved

coverage over long periods of time,

although at the cost of much greater
_path losses. With a possible launch date

around mid-1978, the next Oscar is
expected to be equipped with high-
power transponders for the 145.9 and
435.1 MHz bands. German, Canadian
and Australian groups are all co-oper-
ating with the Americans in planning
for this new phase.

The recent RSGB meeting on AMSAT
activities included an interesting
account of the building and operation of
the Oscar 6 ground control station that

‘has been working since last February at

the University of Surrey, Guildford, and
plays an important role in conserving
the state of batteries on board the
satellite. An ambitious new Oscar
communications and control station is
currently being built there involving the
use of an ex-ASWE tracking dish which,
although weighing several tons, is being
installed on the roof of one of the
university buildings.

Television topics
The first slow-scan television conven-
tion at Aston University brought over
100 s.s.t.v. enthusiasts to Birmingham in
this specialised field of amateur radio.
Highlights included the keyboard s.s.t.v.
character generators of Richard Thur-
low, G3WW and Keith Clarke, G3KRC;
four fast-to-slow scan converters; a
flying spot scanner built by R. G.
Dobdinson, G3RGD and the extremely
interesting slow-to-fast converter by
Volker Wrasse, DL2RZ which allows
s.s.t.v. pictures to be displayed on
conventional television receivers —
thus helping to bridge the gap between
slow scan and “normal” television
enthusiasts. This German amateur from
Keil “stole the show” with frozen s.s.t.v.
pictures displayed on 9 and 16-inch
monitors, and Richard Thurlow is one of
those who believe that after seeing this
form of presentation “s.s.t.v. can never
be the same again” though the neces-
sary electronic storage is expensive at
present, with a requirement for some 64
type 1404 ics costing some £5 each.
John Wood, G6AH/T, adds some
additional calls to the November list of
active 70cm amateur tv transmitters:
G6NOX/T Saffron Waiden; G6AMB/T
Manchester; G6AAD/T Newcastle-
under-Lyne; and F5VA. Several enthu-
siasts are anxious to establish a'recog-
nised “calling frequency” on 144MHz as
a preliminary meeting point for both
fast- and slow-scan enthusiasts. Sug-
gestions have included 144.23 and 144.75
MHz. Membership secretary of the
British Amateur Television Club is now
Brian Summers, G6AJU/T, 13 Church
Street, Gainsborough, Lincs (telephone
3940).

On the bands

A tune across 3.5MHz on November 1
unexpectedly brought in GB2BP on
Platform Cin the Forties Field, 110 miles
east of Scotland. This was the first
amateur radio operation from a North
Sea oil rig as part of the celebrations
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marking the official start of oil flowing
ashore. The size of the rig permitted the
use of a vertical half-wave aerial on
3.5MHz and the international nature of
these oil fields was underlined by the
fact that the operation on GB2BP was
G5APC/W5WC who doubtless learned
the oil business in Texas!

The long and intense “tropo” opening
over the last weekend in October
resulted in enormous numbers of 144
and 432 MHz contacts at distances up to
about 1500km with ducts extending
from Sweden in the north to Switzer-
land in the south; for example Scottish
amateurs were able to work into
Poland, Czechoslovakia and possibly
for the first time Switzerland.

For many years one of the
outstanding amateur signals from An-
gola has been those of Joao Chaves,
CR6AI and it was painful to read in the
South African Radio-ZS a letter from
the 66-year-old amateur enquiring
about possible work there — one of the
many amateurs caught up in political
turmoil that has greatly reduced the
number of amateurs operating in the
African continent.

The annual Top Band transatlantic
tests, with emphasis on “first-time”
contacts across the Atlantic on 1.8MHz,
began this season on November 16 and
the other dates are December 21,
January 11 and February 8 with times of
0500 to 0730 GMT.

President 1976

To be formally installed as the 1976
president of the Radio Society of Great
Britain on January 23 at Edgbaston,
Birmingham is Dr E. J. Allaway, MB,
ChB, MRCS, LRCP, G3FKM.

John Allaway is thus one of those
whose hobby of amateur radio is
something entirely apart from his
profession and who has no qualms in
showing clearly that he is keenly
interested in such traditional amateur
radio pursuits as h.f. operation, “dx
chasing” and awards and certificates. His
year as president is his 30th year as a
member of the Society and his licence
dates from 1949. He is a member of the
First Class Operators Club, the Certifi-
cate Hunters Club and the International
Short Wave League.

Dr Allaway' seems destined to be a
well-liked, well-respected president
though it will surely tax his own
professional skills to help cure the poor
health of the Society’s finances which
are currently so strained, in spite of a

membership which now exceeds 18,000."

In brief

American amateurs are facing a marked
increase in the difficulties of buying
one-off components specified for con-
structional projects, with firms ‘impos-
ing “minimum-billing fees” and claim-
ing that the amateur component market
is “too miniscule to warrant stocking
specialised small parts.”

PAT HAWKER, G3VA




Current Dumping

| Strom Ablade |
Asservissement des étages générateurs de courant

Stroomtoelevering

Whatever

the language,
“Current Dumping”
is a term that is
rapidly becoming familiar

to audio engineers and hi-fi
enthusiasts.

To the engineer it means an end
to such problems as crossover, Cross-
over distortion, quiescent current
adjustment, thermal tracking and
transistor matching.

To the hi-fi enthusiast it" means an

absolutely prediciable and

impeccable performanmiwhich
cannot change with time.
Current dumping is another O.UAD
development.
Details from your nearest OUAD
retailer or write directly to Dept. WW
Acoustical Manufacturing Co. Ltd.,
Huntingdon, Cambs., PE18 7DB.

QuAD

for the closest approach to the original sound™

QUAD /s a Registered Trade Mark

WW 018 —FOR FURTHER DETAILS
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Now...the most exciting Sinclair kit ever

The Black Watch kit

At £17.95,1t’s

* practical—easily built by
anyone in an evening’s
straightforward assembily.

The Black Watch by Sinclair is unique.

Controlled by aquartzcrystal. ..

& powered by two hearing aid

g batteries...usingbrightred LEDs to
show hours and minutes and

@ Mminutes and seconds...it's also
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

no flash.

| The Black Watch kitis unigue,

i too.It'srational-Sinclair have
reduced the separate
components to just four.

It's simple—anybody who can
use asolderingiron can
assemble a Black Watch without
difficulty. From opening the kit to
wearing the watch is a couple of
hours’ work.

xcomplete —right down to
strap and batteries.

*guaranteed. A correctly-
assembled watchis
guaranteed forayear. it
works as soon as you put the
batteriesin. Onabuilt watch }
we guarantee an accuracy
within a second a day—but 3
building it yourself you may be T
able to adjustthe trimmer to :
achieve an accuracy within a
second a week.

The special features of The Black Watch

Smooth, chunky, matt-black case, Large, bright, red display—easily read Runs on two hearing-aid batteries
with black strap. (Black stainless- atnight. (supplied). Change your batteries
steel bracelet available as extra- Touch-and-see case - yourself—no expensive jeweller’s

see order form.) no unprofessional buttons. service.
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Complete kit

17.99!

Thekit contains
printed circuit board

unig.e Sinclair-designed IC
encepsulated quartz crystal
trimmer

capacitor

LEDd#splay

2-partcase with windowin
positian

v =

The Black Watch-using the unique
Sinclair-designed state-of-the-art IC.

The chip...

The heart of the Black Watchis a
unique IC designed by Sinclair and
custom-built for them using
state-of-the-art technology -
integrated injection logic.

...and how it works

A crystal-controlled reference is used
to drive achain of 15 binary dividers
which reduce the frequency from
32,768 Hz to 1Hz. Thisaccurate
signal is then counted into units of
seconds, minutes, and hours, and on
request the stored information s
processed by the decoders and
display drivers to feed the four
7-segment LED displays. When the
display is notin operation, special
power-saving circuits on the chip
reduce current consumption to only

This chip of silicon measures only
3 mm x 3 mm and contains over
2000 transistors.The circuitincludes

a) reference oscillator
b) divider chain

c) decoder circuits

d) display inhibit circuits

e) display driving circuits. afew microamps. - lb:atteries:l

. . ' 9. battery-clip
The chip is totally designed and ‘ :
- inythe U?(, andis LED display 10. black strap (black stainless-

steel kracelet optional extra—
see order form)

11. full instructions for building
anduse.

Allyou pravide is a fine soldering
iron and apair of cutters. If you've
any queries or problems in building,
rinJ or write to the Sinclair service
denartment for help.

the first design to incorporate
all circuitry for a digital -
watch on asingle chip.

Trimmer

Quartz crystal

Batteries*
2000-transistor silicon integrated circuit

Take advantage of this no-risks,
money-back offer today!
The Sinclair Black Watch is fully I
guaranteed. Return your kit within

T T ———————

To: Sinclair Radionics Ltd, FREEPOST, St Ilves, Huntingdon, Cambs., PE174BR.

10 days and we'll refund your money
without question. All parts are tested
and checked before despatch -

and correctly-assembled watches
are guaranteed for one year.

Simply fillin the FREEPOST order
form and postit-today!

Price inkit form: £17.95 (inc. black
strap, VAT, pé&p).

SINCI=r | . _

Sinclair Radionics Ltd,

London Road, St lves,
Huntingdon, Cambs., PE174HJ.
Tel: St lves (0480) 64646.

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

I Please send me Total £

I ........ (aty) Sinclair Black Watch *lenclose chequefor£ .. ...
kit(s) at £17.95 (inc. black made out to Sinclair Radionics Ltd
I strap, VAT, p&p). ... and crossed.
...... (qty) black stainless-steel * Please debit my *Barclaycard/Access/
I bracelet(s) at £2.00 American Express accountnumber

(inc. VAT, p&p). ...

Name

W

‘ I

Please print. FREEPOST -no stamp required.

*Delete as required l
e — T Yy 1 r r r ¢ ' ' 3 3 3 7 _J J ]
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Now ready!

A new line of VHF tetrodes with PYROBLOC® grids...
for super-reliable FM-radio transmitters

# 3 kW to 30 kW of output power.
# Only one power tetrode needed.
e Direct solid-state drive for the output stage.

With a big extra plus: THOMSON-CSF’s own RF line-circuit designs for optimum overall
amplifier performance and reliability !

)

NN
| \'-\'\

77

\T‘\\\\

THOMSON-CSF

THOMSON-CSF ELECTRONIC TUBES LTD
RINGWAY HOUSE / BELL ROAD / DANESHILL / BASINGSTOKE RG24 OQG / TEL.: (0256) 29155/ TELEX: 84 9171

WW—005 FOR FURTHER DETAILS
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Electronic cnrcunt calculations

simplified

6 — LC circuits

by S. W. Amos, B.Sc., M.l.E.E.

The resonance frequency f, of an LC
circuit, whether parallel-connected as
in Fig. 1(a) or series-connected as in Fig.
1(b), is given by the well-known
expression

1
21/ (LC)

1In this form the expression is suitable
for calculating f, by direct substitution
of numerical values for L and C.
Problems of this type occur: for example
it can happen, in designing a circuit,
that an inductor and a capacitor are
accidentally connected in series or in
parallel. It is important then to know
the resonance frequency of the com-
bination because the low or high
resistance presented by the LC circuit at
resonance could have a great effect
(beneficial or disadvantageous) on the
performance of the circuit.

Knowing L and C we could determine
f, quite readily by the use of abacs, but
in this series we are concerned only
with arithmetical methods such as
direct substitution in the expression for
f.- As an example of such a calculation
let us suppose that in an attempt to
build a very small medium-wave
receiver, a tuning capacitor of 100pF
maximum capacitance is chosen

fo=

together with an inductor of 800pH-

(taken from a 465kHz i.f. transformer
possibly). The problem is to calculate
the maximum and minimum extremes
of the waveband likely to be achieved
with this combination. We can estimate
the effective total minimum capaci-
tance as 20pF, made up of contributions
from the tuning capacitor, coil self-
capacitance and strays. The maximum
capacitance we can take as 110pF. For
the minimum capacitance direct substi-
tution in the expression for resonance
frequency gives

1
Hz

fo= 284X/ (800X 10X 20X 10- %)

=1.26MHz

somewhat short of the 1.6MHz hoped
for. The determination of the other
tuning limit is carried out later.

The above calculation was hardly

simple but fortunately needs to be done
only rarely: there are simpler methods
which do not require direct substitution
in the expression for f,. These methods
depend on two observations which can
be deduced from the expression. The
first is that if C is fixed, the resonance
frequency is inversely proportional to
the square root of the inductance. This
can also be expressed by saying that the
inductance is inversely proportional to
the square of the frequency, e.g. if the
inductance is quadrupled the resonance
frequency is halved. The second obser-
vation is that, for a given inductance,
the resonance frequency is inversely
proportional to the square root of the
capacitance: that is to say the capaci-
tance is inversely proportional to the
square of the frequency, e.g. if the
capacitance is reduced to one quarter of
its former value the resonance fre-
quency is doubled.

The simpler method of calculating f,
requires a knowledge of the resonance

frequency for particular values of L and

C. A convenient result to know is that if
L=100pH and C=100pF, the resonance
frequency is 1.6MHz. This can readily be
checked by direct substitution in the
expression for f,.

As a numerical example we will
complete the calculation started above:
the problem now is to determine the
resonance frequency for a circuit in
which L=800pH and C=110pF. We
know that if L=100pH and C=100pF
the resonance frequency is 1.6MHz.
Frequency is inversely proportional to

Fig. 1. For given values of L and C!
parallel-connected circuits (a) and
series-connected circuits (b) have the
same resonance freqency.

the square root of inductance and to the
square root of capacitance: thus the
required value of f, is given by

100 100
1.6 % \/(“0 S0

very near the required value. But there
is difficulty, as shown above, in achiev-
ing the desired high-frequency extreme
of the medium waveband unless the
minimum capacitance in the circuit can
be reduced.

The problem of calculating the
resonance frequency for given values of
L and C is, however, not so frequently
encountered as that of calculating the
value of C needed to tune a given value
of L to a particular frequency (or alter-
natively-of calculating the value of L,
needed to tune a given value of C to a
particular frequency). Such calcula-
tions could, of course, be performed by
recasting the above expression for f, so
as to give an expression for C (or L) and
by substituting numerical values in this.
It is, however, simpler to make use of
the observation that inductance and
capacitance are inversely proportional
to the square of resonance frequency.

As a numerical example, suppose we
wish to use a medium-wave tuning
inductor of 160yH in an i.f. wavetrap in
the aerial circuit of a receiver. What
value of tuning capacitance is required
for resonance at 465kHz?

We can begin with the same basic
statement as before. If L=100pH and
C=100pF, f,=1.6MHz. Capacitance is
inversely proportional to inductance
and to the square of the frequency.
Therefore the required value of C is
given by

)MHz 537kHz

c=100x 109, ( ) 740pF

160" 10.465

Reactance method. There is an alterna-
tive methad of calculating values of L
and C which can sometimes be useful.
This makes use of the fact that at the
resonance frequency of an LC circuit,
the inductive and capacitive reactances
are equal. Thus if we know or can
calculate the reactance of an inductor at
the resonance frequency, the required C
value is that which has the same value
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of reactance at the resonance fre-
quency. To use this method it is
necessary to know or to calculate
reactance. Calculation is possible by
numerical substitution in the expres-
sions

inductive reactance =2zfL
and

1

2afC

It is however simpler and more
convenient to calculate reactance from
a knowledge of its value for a particular
inductance (or capacitance) at a parti-
cular frequency. Useful results to
remember are that an inductor of 100pH
has a reactance of 628 ohms at 1MHz
(and that inductive reactance is directly
proportional to inductance and to
frequency) and that a capacitor of
100pF has a reactance of 1.6 kilohms at
IMHz (and that capacitive reactance is
inversely proportional to capacitance
and to frequency).

The relationship between reactance
and resonance is well illustrated in the
circuit diagram of Fig. 2. This represents
the frequency changer of an f.m.
receiver. The transistor is d.c. stabilised
by the potential divider R,R, and
emitter resistor R,. The circuit is
basically that of a Colpitts oscillator (Cs
and C, being the two fundamental
capacitors and C; being the tuning
capacitor). To enable C; to be ganged
with other tuning capacitors, the mov-
ing vanes of C; must be earthed. Thus
the transistor base must also be earthed.
Clearly therefore the emitter cannot
also be earthed and the inductor L, is
introduced into the emitter circuit to
permit r.f. signals at the emitter. An
advantage of including L, is that the
emitter now becomes a convenient
point at which the signal-frequency

_input can be applied to the transistor. Ly
is the primary winding of an i.f.
transformer and this cannot be tuned by
the usual parallel-connected capacitor
because such a capacitor would decou-

capacitive reactance=

ple the collector at r.f., so preventing
oscillation. Instead therefore the tuning
capacitor (C;) is connected between
collector and earth via L, which has
negligible reactance at the intermediate
frequency.

This circuit is a good example of the
possibility mentioned earlier, that of.
forming an LC circuit by accident, for L,
and C; constitute an unintentional
series-connected resonant pair in the
emitter circuit. The negative feedback
introduced by these components will
seriously reduce the conversion gain of
the transistor if L, and C; have any net
reactance at the intermediate fre-

‘quency. Such feedback can be avoided,

however, by making L, and C, resonate
at the intermediate frequency and the
problem is to calculate suitable values
for these two components.

First decide a value for C;. To
minimise feedback the reactance of C,
at the oscillation frequency must be
small compared with the emitter a.c.
resistance of the transistor. A likely
value for the emitter a.c. resistance is 25
ohms and thus the reactance should
ideally not exceed 2 ohms at 100MHz.
We know that 100pF has a reactance of
1.6 kilohms at 1MHz, and thus of 16
ohms at 100MHz. C; could hence be
1000pF which has a reactance of 1.6
ohms at 100MHz. As C; must resonate
with L, at the intermediate frequency
we also need to know its reactance at
10.7MHz; this is equal to 1.6 100/10.7
about 15 ohms. Thus the reactance of L,
must also be 15 ohms at 10.7MHz. We
know that an inductance of 100uH has a
reactance of 628 ohms at IMHz and thus
the required value of L, is given by

15 1
L’—IOOXGZSX 07 0.23uH
The reactance of L, at 100MHz will be
nearly ten times the value at 10.7MHz
«

Fig. 2. A v.h.f. self-oscillating mixer
circuit. The calculations of values for
L, and C; are discussed in the text.
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Fig. 3. A parallel-tuned circuit damped
by a parallel resistor R.

and will be thus approximately 150
ohms, many times the emitter a.c.
resistance of the transistor and this is
the required condition.

Bandwidth of single tuned circuits.
Bandwidth is often stated as the range
of frequency between the points at
which the response is 3dB down, and for
a single tuned circuit the bandwidth is
simply related to the Q factor of the
inductor thus

. fo
bandwidth =—
Q

where f, is the centre frequency. For an
inductor with Q=100 tuned to 465kHz
the bandwidth is 4.65kHz and if there
are three such circuits in the i.f.
amplifier of a medium-wave receiver
the response is 9dB down at 4.65kHz

* bandwidth i.e. at 2.325kHz from the

centre frequency. This represents a
serious loss in high-frequency audio
response due to sideband cutting in the
i.f. amplifier and the effect may be
reduced by damping each tuned circuit
by a parallel-connected resistor as
shown in Fig. 3. Suppose we decide that
the loss of 9dB can be accepted at 5kHz.
Then the bandwidth of each tuned
circuit is 10kHz and the Q value
required for each inductor is 46.5. What
value of parallel resistance is required to
reduce the natural Q of 100 effectively
to 46.5? If we knew the dynamic
resistance of the undamped LC circuit
at 465kHz the problem is a simple one of
two resistances in parallel. The dynamic
resistance R, of an LC circuit is given by

R;=reactance of L (or C) x Q

We are more likely to know the
capacitance of C than the inductance of
L so, to pursue this numerical example,
let us assume that C is 200pF. This has a
reactance of 1700 ohms at 465kHz and
thus the undamped dynamic resistance
is 1700x 100, i.e. 170 kilohms. The
required, damped, value of dynamic
resistance is given by 1700 X 46.5 which
is approximately 80 kilohms. From Part
1 we can now calculate the required
value of damping resistor thus:

product of damped and undamped
dynamic resistances

" difference between damped and
undamped dynamic resistances
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_ 170k X 80k
170k—80k

=150 kilohms

In a practical circuit there is no need to
add a parallel resistor as indicated in
Fig. 3 to achieve the required band-
width. Bipolar transistors have a low
input resistance and this can be used to
provide the required damping. For a
mean emitter current of ImA, a bipolar
transistor has typically an input resis-
tance of 2000 ohms. If the base of the
transistor is connected to a tapping
point on the inductor, as shown in Fig. 4,
the required Q value can be achieved by
correct positioning of the tapping point.
For the example in question we need the
effect of a parallel resistance of 150,000
ohms and we have an input resistance
of 2000 ohms. The position of the
tapping point should be such that there
is a turns ratio between the whole coil
and that part presented to the transistor
of n:1 where

. (150,000
n=y\/ (l 2,000
=87

Thus if the inductor has 150 turns, then
the tapping point should be 150/8.7, i.e.
17 turns from one end.

It is alternatively possible to use a
capacitive tapping instead of an
inductive one. To do this the tuning
capacitance of 200pF is made up of two
capacitors in series, the ratio of the two
being chosen to give the step-down
ratio necessary to provide the required
damping. The method of calculating the
values of the two capacitors was given
in Part 3.

In this calculation it was assumed
that there is no contribution to the
damping from the collector circuit of
the transistor preceding the tuned
circuit. This is normally justified
because it is common practice to
connect the tuned circuit to the preced-
ing transistor via a coupling coil or a
tapping point chosen to present the
transistor with a resistance equal to its
optimum load resistance. The collector
a.c. resistance of the transistor is
usually very large compared with the
optimum load so that damping of the
tuned circuit is negligible. The position
of the tapping point can be calculated in
the following manner.

As shown in Part 1 the optimum load
resistance is given by

collector voltage swing available
collector current swing available

and for a transistor with a 9V supply
and a mean emitter current of ImA is
approximately 7000 ohms.* To present
the transistor with this value of resis-
tance the position of the collector

* 2V being assumed lost across the emitter resistor
and the base-emitter junction of the transistor.
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Fig. 5. Method of matching the input
resistance of a transistor to the
optimum load of the preceding
transistor via an LC circuit and of
obtaining a desired working Q value.

Fig. 4. Damping of a paraliel-tuned
circuit by the input resistance of a
bipolar transistor.

tapping point must be such that the
turns ratio between the winding pre-
sented to the collector circuit and that

" presented to the base circuit of the

following transistor is n:1 where

n=1/ (;—%‘—8)=\/3.5=1.37

The base winding has 17 turns and thus
the collector winding must have
17x1.87, i.e. 32 turns. Thus the circuit
can take the form shown simplified in
Fig. 5. The collector circuit could
alternatively be connected to a separate
winding of 32 turns closely coupled to
the tuning inductor.

There is an alternative solution to the
problem of obtaining a required Q value
using a given value of damping resis-
tance. This is to connect the resistor
across the tuned circuit, as shown in
Fig. 3, and to choose the values of L and
C so that:

(a) they tune to the required centre
frequency

(b) the required Q value is obtained.
We can illustrate the method by a
numerical example on the if. circuit for
a 625-line television receiver. The
standard centre frequency is 36.5MHz
and the bandwidth (to include the
vision and accompanying sound chan-
nel) is required to be 6MHz. Thus we
have

_ centre frequency _36.5 _

" bandwidth g oL
Practical undamped Q values are likely
to be very large compared with this.
Therefore practical values of undamped
dynamic resistance are likely to be very
large compared with the damped value.
When a high-value resistor is connected

in parallel with a low-value resistor, the
net resistance is slightly less than that
of the low-value resistor and, with little
error, can be taken as equal to the
low-value resistor. Thus the damped
value of the dynamic resistance can be
taken as equal to the external damping
resistor, i.e. 2000 ohms. Now we know
that :

dynamic resistance =inductive or capa-
citive reactance X Q

and this gives

inductive or capacitive reactance

dynamic resistance

Q

Substituting the numerical values appro-
priate to our example
inductive or capacitive reactance

2000
T 6.1

=328 ohms

The problem now is to determine the L
and C values which have a reactance of
328 ohms at 36.5MHz. The method of
doing this has already been described;
the results are:
T L=143pH
C=13.3pF.

Bandwidth of two coupled circuits. A
better approximation to the ideal
square-topped frequency response can
be obtained from two similar coupled
LC circuits tuned to the same frequency
and many receivers incorporate such
pairs of LC circuits in the i.f. amplifier.
The shape of the frequency response of
such a pair is determined by the degree
of coupling between them and this is
measured by the coupling coefficient k,
defined as M/L if the coupling is
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RESPONSE

FREQUENCY —>»

Fig. 7. Two simple methods of coupling
two tuned circuits (a) by shunt
capacitance and (b) by series
capacitance.

Fig. 6. Illustrating the response of a
pair of overcoupled tuned circuits.

Ca

(b}

achieved, as in if. transformers, by
mutual inductance between the coils.
For a signal injected into one of the
tuned circuits, maximum response is
obtained from the other when k=1/Q,
known as critical coupling. The fre-
quency response is also the flattest for
critical coupling. If k is less than critical
the response is low and is single-peaked.
If k is greater than critical the response
has two peaks of equal height, the
frequency separation between them
being approximately kf,. Values of k
slightly greater than critical are often
employed in if. circuits and for such
values the passband can be taken as
V/2kf, as indicated in Fig. 6.

There are many ways of coupling
coils to achieve the response of Fig. 6,
and for a number of these there is a
simple expression for the coupling
coefficient so that it is easy to achieve a
desired value of passband. Two cou-
pling methods are shown in Fig. 7: at (a)
coupling is achieved by a common
shunt capacitor C, and at (b) by a
common series capacitor C,. For circuit
(a) the coupling coefficient is given
approximately by *

C

k=—
G

and for circuit (b)

G
k=<

As a numerical example we will
consider the design of a pair of coupled

coils for use in the i.f. stage of an f.m.
receiver. The standard centre frequency
is 10.7MHz and the bandwidth required
is 200kHz. Thus from Fig. 6 we have

_bandwidth _ 0.2
V2f, V2x10.7

=0.013

If we assume the tuning capacitors to be
200pF then we have, for shunt-capaci-
tance coupling

c 200
C ===z
=% " 0013P

=0.015uF

and for series-capacitance coupling
C,=kC=0.013 x200pF
=2.6pF.

shape of the response curve
achieved by either of these two methods
of coupling depends on the Q value for
the inductors. For k=0.013 coupling is’
critical if Q=1/k =75. For this value of
Q therefore the response is flat near f,
but the required bandwidth is not
achieved. The Q values must exceed 75
to give the bandwidth wanted and the
response then has two peaks. The
height of the peaks should not exceed
the centre-frequency response by too
great an amount but the difference will
be less than 1dB provided Q does not
exceed 110
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(HF predictions

Following its first signs of life in September
last the new sunspot cycle should become
clearly established this month. Sunspot
number will rise with increasing rate during
1976 and may be as high as 50 by the end of
the year.

In retrospect of 1975 it was most noticeable
that transfer of international circuits from h.f.
to satellite systems over the past decade had
drastically reduced co-channel interference
problems previously encountered during a
sunspot minimum year. However did we
manage with about 300 unstable channels for
the whole world?
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Linear c.m.o.s. circuits
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This article gives background to the linear use of c.m.o.s.
circuits which appear in set 27 of Circards.

by J. Carruthers, J. H. Evans, J. Kinsler and P. Williams.

Paisley College of Technology

By considering the various families of
logic circuits one can deduce what
parameters, designed-in to optimize
digital operation, result in adverse
performance if the circuits are used in
the analogue mode. The most interest-
ing family that is available at a low cost
is complementary symmetry metal
oxide semiconductor logic or c.m.o.s. By
adding an extra diffusion to the pro-
cessing steps needed for a single type of
device, Fig. 1, the complementary type
can be produced. Thus the p-channel
device is obtained by diffusing p*
source and drain into the n-type sub-
strate; a deeper p-type well is diffused to
contain the n-channel device.

In addition to the conducting chan-
nels between the respective sources and
drains, there are a number of p-n
junctions. Though these are normally
reverse-biased by the selected operating
mode, their parasitic effects cannot
always be ignored. Other p-n junctions
are deliberately introduced at the inputs
to prevent damage to the thin oxide
films by high voltages that might be
produced electrostatically or due to
external transients.

The conductivity of the channels is
increased by a forward bias on the
gates. For an n-channel device this
corresponds to a gate voltage positive
with respect to the source. The
conductivity tends to zero for zero
gate-source voltage because the doping
of the channel is such that there are
virtually zero current carriers available.
At a particular value of gate voltage,
called the threshold voltage, charges
induced in the channel by the resulting
field allow conduction to commence. No
gate current flows. because of the
insulation provided by the oxide layer.
Drain-source conductivity continues to
increase with rising gate-source vol-
tage, while the current flow depends on
both Vi, and Vy,~ At low values of Vg,
the slope resistance is reasonably linear
.and is controlled by V. Ultimately, the
output current reaches a limiting value
-again set by V, ie. the output slope
resistance becomes very high making
the device suitable for various forms of
constant-current circuits.

The basic inverter stage is shown in

'

silicon cxide

P-<channel
MOSFET

N-channel
MOSFET

Fig. 1. Structure of c.m.o.s. inverter.
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Fig. 3. Transfer function of c.m.o.s.

inverter.

Fig. 4. Variation of inverter
current with input voltage.
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Fig. 2 and the transfer function in Fig. 3.
When the input voltage is low, there is
insufficient forward bias on the
n-channel device to bring it above the
threshold of conduction. The reverse is
true for the p-channel device which has
a high conductivity ie. the output is
virtually equal to + V. Conversely a
very positive input voltage pushes the
output close to zero. When lightly
loaded the output swings to within 1%
of the supply voltage. At voltages in the
region of +V/2 both transistors are
conducting. This region is traversed
rapidly when the inverter is used as a
logic level inverter, but the transient
current pulse as shown in Fig. 4 is then

the only significant contribution to.

current drain, as one or other of the
transistors is non-conducting in each of
the logic states. (At high pulse rates
power consumption is associated with
the multiple charge/discharge of inter-
nal and load capacitances.)

For analogue systems this central
region of the characteristic is of great
interest. The slope is moderately high,
corresponding to a voltage gain of the

order —10 to —100 with the unusual

property that the gain is greater at
lower values of supply voltage (both
transconductance and output
conductance fall, the last-mentioned
more rapidly than the first).

Although not designed for high d.c.
stability, temperature dependence of
- the transfer function is small. Recently
c.m.o.s. i.cs have been produced
designed specifically for analogue
applications; though the configurations
may be identical to particular logic
circuits, the processing is optimized for
linear operation.

Because each m.o.s. transistor can be
used as a voltage-controlled resistor,
packages containing several devices
offer interesting possibilities. The
drain-source resistance characteristic
remains approximately linear for small
values of reverse voltage and current,
making a.c. operation feasible. The
devices on a common chip will be
similar and will be subject to the same
temperature variations. Thus, operated
from a common gate-source voltage
supply, they offer closely-matched
resistance characteristics for use in
amplifiers etc.

An interesting extension of this
technique is possible even where single
devices are not accessible separately. By
grounding the positive supply line of a
package containing multiple inverters,
the p-channel devices are kept out of
conduction provided the p.d. applied
between output and ground of each
device is small. Thus a hex buffer
inverter i.c. can be used as a set of six
matched n-channel f.e.t.s. .

Any inverting amplifier can be used
with n.f.b. to give a see-saw amplifier of
reduced but well-defined voltage gain.
As only a single gain-stage is involved
external compensation against high-
frequency stability is not required even
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Linear ¢.m.o.s. CiI'CUitV cards Topics covered so far in Circards are:

Set 27 of Circards, available now from
the address given below, contains 10
cards with the following titles

— devices and characteristics
— linear circuit characteristics
— device configurations

— d.c. amplifiers

— a.c. amplifiers

— gain-controlled amplifiers
— controlled resistances

— non-linear circuits-1

— non-linear circuits-2

— square triangle generator

How to get Circards

Order a subscription by sending £18 for
a series of ten sets to:

Circards

IPC Electrical-Electronic Press Ltd

General Sales Department, Room 11

Dorset House

Stamford Street

London SE1 SLU

Specify which set your order should
start with, if not the current one. One
set costs £2.00, postage included (all
countries). Make cheques payable to
IPC Business Press Ltd.

New -circuit book

“Circuit design — 1, Collected Circards”
brings together the first ten sets of
Circards, introductory articles to each
of the subjects, and ten pages of
additional circuits. The hardback A4
book contains 168 pages, in which 120
cards are rearranged so that each is laid
out on one page. A brief introduction
precedes the articles, which were
previously published in Wireless World,
and each of the ten subjects is followed
by an up-dating page. Corrections have
been incorporated where appropriate.
“Circuit designs” is obtainable through
leading bookstalls at £10 per copy. In
case of difficulty order direct by sending
remittance for £10.40 (includes postage
and packaging) to the address given
later, making cheques payable to IPC
Busiqess Press Ltd.

1 active filters
2 switching circuits (comparator and
Schmitt circuits)

3 waveform generators

4 a.c. measurement

5 audio circuits (equalizers, etc.)

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 counters
15 pulse modulators
16 current-differencing amplifiers

signal processing :

17 c.d.as — signal generation
18 c.d.as — measurement and detec-
* tion - '
19 monostable circuits
20 transistor pairs
21 voltage to frequency converters
22 amplitude modulators
23 reference circuits
24 voltage regulators
25 RC oscillators-1
26 RC oscillators-2
27 Linear c.m.o.s.-1
28 Linear ¢.m.o.s.-2

Circards are a unique way of collating
and presenting data about circuits in a
compact and easily retrievable way. The
sets of 203 X 127mm (8 X 5in)
doublesided cards are designed for easy
filing in standard boxes and for easy
access at the desk or at the bench,
where transparent plastic wallets keep
the cards in good condition.

Each card normally describes opera-
tion of a selected circuit, gives
measured performance data and
graphs, component values and ranges,
circuit limitations and modifications to
alter performance. Suggestions for
further reading are included together
with cross references to related circuits.
The Circard concept was outlined more
fully in the October 1972 issue of
Wireless World, pp.469/70.

with 100% negative feedback. The
bandwidth is not particularly high
though well above the audio-frequency
range, with some gain to beyond 1MHz.
High values of resistors may be used
without loading effects due to amplifier
input impedance, though the resulting
RC time constants due to strays can
further reduce the bandwidth.

A recent example of the way in which
device technologies change forces a
warning note at this point. To improve
the performance of gates/inverters for
their main functions in purely digital
applications, some manufacturers pro-

duce “fully-buffered” versions. These
might contain three inverters in cascade
to perform the function previously
using a single inverter. The improved
response is welcome to users with
critical requirements in the digital field;
those wishing to adapt them for ana-
logue circuits, as decribed in Circards
Set 27, would find high-frequency
instability resulting from the much-in-
creased loop gain and multiple phase-
shifts. Remember to check the charac-
teristics of any device or circuit rather
than assume that similar titles guar-
antee identical performance.
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Wire wrapping tool

The model EW-7D-48U is an electrically
driven wire wrapping and unwrapping
tool. Particularly designed for use in
telecommunications, the motor oper-
ates from a 48-50V d.c. power source.
Conversion from the wrapping to
unwrapping mode is achieved through
the operation of a switch in the handie
of the tool.

The chuck will accept two types of
bit, defined by the wire gauges involved.
These are the PUW-2226 for 20-26 a.w.g.
and the PUW-2830 for 26-32 a.w.g.
(American wire gauge). Vero Electron-
ics Ltd, Industrial Estate, Chandlers
Ford, Eastleigh, Hants.

WW 301 for further details

Band-reject filters

Telonic has introduced six tunable
band-rejection filters which will cover
the 50-1000MHz frequency spectrum in
one-octave bands.

Designated the Series TTR, the new
filters are tuned by a single knob, which
has direct frequency readout marked on
the dial. The filters are suited for

WW 301 for further details

electromagnetic compatibility testing,
or for many other laboratory functions.
Each filter is tunable over a one-octave
tuning range (up to 1GHz) and offers an
insertion loss of less than 1dB. The
passband v.s.w.r. is less than 1.5 over
the entire tuning range, the notch
bandwidth being 4-6MHz wide at the
50dB bandwidth and a minimum of
100kHz at the 1dB bandwidth. Ultimate
attenuation is claimed to be a minimum
of 50dB with typical values of 60-70dB.
The power rating is 50W. Telonic Altair
UK, 2 Castle Hill Terrace, Maidenhead,
Berks.

WW 302 for further details

Watch-timer

Designed to check the accuracy of all
types of wrist-watch, the Quartz-timer
II is fitted with three types of probe to
effect a suitable signal coupling to the
watch. It will also provide a power
supply for electric watches under test,
should this be required. The measuring
amplifier can be bandwidth-limited by
selecting the appropriate mode
switches, and measuring periods of 2, 4,
6 and 12 seconds are also available.

A two-figure digital display with plus
or minus error signals is provided,
together with an analogue meter which
is switchable to read the power supply
voltage or average current consump-
tion, and which can also be used to
measure the signal level obtained from
the probe. Greimer Electronic (GB) Ltd,
182 Upper Richmond Rd, Putney, Lon-
don SW15 25H.

WW 303 for further details

Soldering pistol

The Kager soldering iron pistol features
the automatic application of solder to
the iron tip, in measured quantities. The
tips used in the range are nonscaling
and recent trials by the manufacturer

WW 303 for further details
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have produced the claim that the life of
each tip is well in excess of 10,000 joints.
The Kager 3000 range of pistol irons is
available in various wattages and
voltages and an additional option of
electronic temperature control is
offered. Park Star Engineering Ltd, 62,
High St, Croydon CR9 2UT, Surrey.

WW 304 for further details.

Op-amp tester

The THETA operational amplifier tester
type 255 is a semi-automatic system for,
the measurement of the characteristics
of d.c. operational amplifiers. It will
measure bias current, offset voltage,
supply current and the transfer function
of the device under test, with a mini-
mum of adjustments, and may be used
either for laboratory quantitative mea-
surements, for quality assurance tests
or for production limit testing.

The instrument is powered by
110/240V mains and provides the stabi-
lized supplies, waveforms and solid-
state switching needed to make the
tests. The 255 is designed to be used in
conjunction with a directly-coupled
oscilloscope for display purposes.

Plug-in modules are used to interface
the device to be tested with the tester,
these carrying any frequency compen-
sation or other networks necessary for
correct operation. Expander modules
are also available for 24, 28 and 36-pin’
packages. THETA, PO Box 10, Martock,
Somerset, TA12 6LT.

WW 305 for further details

R.f test system

The models 9600/9650 are two versions
of a radio-frequency tracking
sweeper-analyser, designed for opera-
tion in the frequency range from 1MHz
to 350MHz. The unit incorporates a
sweep generator and tracking spectrum

WW 304 for further details
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WW 306 for further details

WW 308 for further details

WW 309 for further details
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analyser together with a display unit,
reflection-coefficient bridge, compara-
tor and gain and loss measuring atten-
uators.

The two versions of the system
available are for 75Q operation (Model
9600) and 508 operation (Model 9650).
Both units have an 80dB dynamic range,
a sensitivity of 1V and a sweep-system
level accuracy of =*0.25dB over the
whole frequency range. Additional
features include automatic phase lock, a
50dB bridge balance for return loss
measurements, a 120dB range for isola-
tion and crosstalk and provision for up
to six plug-in crystal markers. Texscan
Instruments Ltd, 1 North Bridge Rd,
Berkhamsted, Herts.

WW 306 for further details

Panel indicator

Details have been received of a front-
mounting panel indicator, from H. F.
Collison-Goodwell. These are miniature.
tungsten filament or neon bulbs,
encapsulated in a clear plastic holder
which is designed to clip directly into a
6mm hole. Types available include
5V,60mA; 12V, 30mA; 28V, 40mA and
120-240V with integral resistor. A
variety of colours are also offered and
the lamps are fitted with insulated and
tinned leads. H. F. Collison-Goodwell
Ltd, Coleshill, Birmingham B46 3BL.

WW 307 for further details

Mini drills

The Expo Titan and Reliant are minia-
ture 12V d.c. drills suitable for printed
circuit boards, jewellery, model making,
etc. The first mentioned measures
114xX41lmm and is supplied with four
collets of up to 3mm capacity, while the
Reliant measures 76 x34mm and is
supplied with three collets of up to
2.4mm capacity. With the aid of a tool
kit ( 20 or 40 piece) the drills can polish,
brush, burr, saw and grind almost any
material at speeds up to 9000 rev/min.
Both drills can be fitted to a multipur-
pose drill stand which can also be used
as a miniature lathe or horizontal bench
stand. For operation from 240V a.c.
supplies, a mains power unit is availa-
ble. These accessories can be obtained
with the drills in various kit options
from A. D. Bayliss & Son Ltd, Pfera
Works, Redmarley, Gloucester GLI19
3JU.

WW 308 for further details

IMPATT oscillator

The ATO range of c.w. millimetre
wavelength IMPATT signal sources
from Plessey has now been extended to
include the frequency band 60-90Ghz.
These devices are designated the ATO
260 series and three basic models
provide 20, 50 and 100mW c.w. Designed




- Wireless World, January 1976

for fixed frequency operation, the
sources can be supplied to any specified
frequency in the range, with small
adjustments, typically 0.5%, made pos-
sible by means of a tuning screw.

Standard units are provided with a
UG387/U output waveguide flange and
an SMA connector for bias. Typical
bias requirements are 20V at 100mA.
Plessey Optoelectronics and Mi-
crowave, Wood Burcote Way, Towces-
ter, Northants.

WW 309 for further details

Scope probe kit

The latest addition to the Interprobe
range of oscilloscope passive probe kits,
is the triple-function Interprobe-3, giv-
ing X 10 attenuation up to 80MHz, X1
attenuation up to 15MHz and an earth
reference check selected by a three-
position switch built into the probe body.

Features include a very flexible cable,
a fixed earth-lead, a sprung hook tip and
an input capacitance range of 15-50pF.
Intertek, 15 Ennerdale Avenue, Dun-
stable, Beds, LU6 3AR.

WW 310 for further details

Non-flam capacitors

Designed to conform with B415, Clause
20 (Fire prevention in TV receivers),
this range of plastic encapsulated,
metallised film capacitors will self-ex-
tinguish in one second after being
subjected to the BS flame test.

The capacitance range is from
0.01-4.7uF in working voltages from
100V to 200V, a.c. and tolerance ranges
+5, 10 and 20%.

The capacitors also carry all the BS
and PO approvals granted to the PMT
range. ITT Components, Capacitor
Division, Brixham Rd, Paignton, Devon.

WW 311 for further details

Low-current
relays

dry-reed

The ARME series of dry-reed relays are
sealed in a d.i.l. 14-pin package, suitable
for socket or p.c.b. mounting. Satisfac-
tory operation is claimed from small-
signal sources, up to a maximum rating
of 10VA. The initial contact resistance is
typically 200m{ and the contact life
expectancy is said to be 100 million
operations at low signal levels, to 5
million operations at the maximum
rated load.

Response time for the relays is
typically 500us, the coil drawing 13mA
from a standard 5V logic supply rail.
The standard version is designated
Form A and has a single: contact,
normally open. Other variants are
offered featuring electrostatic shielding
between the coil and the capsule and/or
an integrated diode which is cathode

connected to the coil, the anode being
connected to an otherwise unused pin.
Elliot Relays, 70 Dudden Hill Lane,
London NW10 1DJ.

WW 312 for further details

Pyrometer

A pyrometer has been developed to
check the temperature of soldering iron
bits. 1t uses an iron-constantan ther-
mocouple in conjunction with a moving
coil meter, incorporating automatic cold
junction compensation. The meter scale
ranges from zero to 500°C with a scale
mark every 20°C. The pyrometers are
supplied with a calibration certificate
having been tested against the standard
e.m.f. of iron-constantan to BS4937,
part 3. Light Soldering Developments
Ltd, 97-99 Gloucester Road, Croydon
CRO 2DH.

WW 313 for further details

Capacitance meter

The DCM302 is a portable capacitance
meter ranging over six decades of
measurement from 1999pF to 199.9pF
with a resolution of 0.05% being given
by the 3% digit display. .

The only control is a touch-pad used
to start measurement, turn off occur-
ring automatically after about 10s.
Power is derived from two 9V, PP3
batteries giving an operating life of
6,000 measurements. The l.e.d. display
has 7.5mm high characters, full scale
range being indicated by a separate
l.e.d. Price is £89 direct from the
manufacturers. Aim Cambridge Ltd,
Nuffield Road Industrial Estate, St. Ives,
Huntingdon, Cambs.

WW 314 for further details

Sweep generator

The ED3 is a sweep generator covering
the frequency range from 20kHz to
70MHz in ten overlapping bands. Sock-
ets are fitted for external sweep control,
an external marker generator, an exter-
nal r.f. generator and d.c. level shift.
Outputs include the video signal, sync
and the time base signal.

An internal marker generator pro-
vides for a selection of up to seven

‘crystal derived frequency combs from

10kHz to 10MHz. Aspen Electronics Ltd,
18a High St, Northwood, Middlesex
HAG6 1BN.

WW 315 for further details

Cycle counter/timer

. Capable of counting at rates up to 5kHz,

the Koyo KCD 5H is a counter timer,
with pre-setting obtained from a five
digit thumbwheel indicator.

Signal sources may be from a variety
of transducers and the counter can be

WW 310 for further details
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reset from an external source. Two
types of output are available, a 50ms
pulse or a d.c. level, either of which
appears when the count equals the
thumbwheel setting.

Noise immunity is improved by
filtering and the supply voltage is. mains
derived (220/240V, 50/60Hz). Tempat-
ron Ltd, 5 Loverock Rd, Reading, Berks.

WW 316 for further details

Jacketed flat cable

Thomas & Betts have introduced a
jacketed flat cable as an addition to the
Ansley flat cable and connector system.
The cable has been developed for
external cabinet-to-cabinet. wiring
requiring low crosstalk characteristics,
such as in high-speed data processing
equipment.

To terminate the cable, a small length
of outer jacket is removed and the
insulated core of the cable is fitted into a
standard Ansley insulation-piercing
connector. Termination is effected
using either a bench or hand type
Ansley tool.

The inner construction of the cable is
ribbed, making location of the connec-
tor simple and every fifth conductor is
colour coded as a method of identifying

conductors. The number one conductor

is identified by a dark-blue strip, which’
also provides a “polarity” check. The
cable is available in 10 to 50 wire sizes
and has a UL temperature rating of
75°C and a voltage rating of 90V.
Thomas & Betts Ltd, Sedgewick Rd,
Luton LU4 9DT. , '

WW 317 for further details

Solid State

‘Names of suppliers of devices in this'
section are given in abbreviation after’
each entry and in full at the end of the'
section.

Darlington transistors

The RCA 2N 6534/5/6/7 are a range of
monolithic n-p-n silicon Darlington
power transistors produced in TO-66
packages. The devices are made using
the double epitaxial construction to
produce good forward and reverse
second breakdown characteristics; they
are suited to power applications at low
and medium frequencies.

Since they have gains up to 1000 at
5A, the devices can be operated directly
from integrated circuit outputs without

the use of a pre-driver. Versions are
available for 80, 100 and 120V all with

. power dissipation of 36W. They can
_handle a continuous collector current of

8A, with peak collector current up to

15A.
RCA

P.s.u. transistor

The latest addition to the Mullard range
of transistors for use in high-frequency
switched-mode power supplies operat-
ing directly from a “rectified mains”
input, is the type BUX82. It is intended
for use in 400W push-pull or 100W to
200W single-ended circuits. The BUX82,
in common with the other types in the
range will accommodate the 10% vol-
tage variations found on mains supplies.

To meet these requirements, the
device has an open base, collector-
emitter rating of 400V and a collector
breakdown rating of 800V (Vg =0). The
d.c. and peak collector current ratings
are 5A and 8A respectively.

The switching characteristics are
designed to minimize switching losses
and to facilitate operation in the
25-50kHz region.

Mullard,

Microprocessor

The Am2901 is the first of a family of
low-power Schottky circuits planned by
Advanced Micro-Devices for use in a
variety of applications, including
micro-programmed _computers. This
particular device is a four-bit micro-
programmable data chip containing an
eight-function arithmetic logic unit, a
two-port 16-word scratch pad memory,
an additional accumulator register and
shifting and control logic. This circuit
can execute a total of 12992 instructions
and performs a read-modify-write cycle
in less than 100ns.

Advanced

Decoder/driver

The CD4511 is a b.c.d. decoder/driver
with an integral latch on a single chip.
The decoding functions and the latch
use the c.m.o.s. process and the output
devices are bipolar. This enables the
device to supply up to 25mA to drive a
display segment. The CD4511 provides
the functions of a 4-bit storage latch, a
b.c.d.-to-seven-segment decoder and
seven high-current drivers. Lamp test,
blanking and latch inputs are provided
for display testing, turning off or
brightness modulation of the display

and storing a b.c.d. code respectively.
The CD4511 is available in either
16-pin epoxy-B d.i.l. or 16-pin ceramic
packages.
; National

‘GaAs light source

The type GL-504 lamp is designed to
produce a power dissipation of 140mW
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at room temperatures and is a hermeti-
cally-sealed unit in a metal can, fitted
with a glass window. The peak emission
wavelength is 2A and when used with a,
pulse circuit delivering a pulse width of
10ps, repeated at 100Hz, will produce an
output capable of detection over a
distance of 100 metres.

The device measures 4.6mm dia, by
6.6mm high, including the glass win-
dow. Price is £2 to £3 each according to
quantity. (Plus VAT at 8%)

Photain

High voltage op-amp

The HA2-2645-5 operates from dual
supply rails between 10V and 40V (up to
80V total) and incorporates a tempera-
ture sensing circuit for output current
limiting. Slew rate is 5V/ps in the
unity-gain configuration, 23kHz full
power bandwidth is 23kHz and the
device provides a typical 12mA output
current. Up to plus and minus 35V can
be produced across a 5k§2 load.

Input characteristics for the internal-
ly-compensated op-amp include 40nA
maximum bias and offset currents over'
the full temperature range from 0°C to
+75°C, a 40M{ minimum input resis-
tance and plus and minus 35V common
mode range.

GDS

8k r.a.m. board .

Motorola have announced the intro-

" duction of an 8k r.a.m. card comprising

two 4k byte blocks of dynamic random
access memory. This memory is for use
with their M6800 evaluation and deve-
lopment systems and features a standby
battery power supply enabling the
contents of the memory to be retained
for more than a week from a 12V
battery of 4.5Ah capacity.

The memory card is designed to
provide a temporary store for the
assembly of programmes, prior to,

‘loading where high speed loading

arrangements such as a floppy disc with

direct memory access, or a high speed

cassette reader are not available.
Motorola

Suppliers

RCA Ltd, Solid State Europe, Sun-,
bury-on-Thames, Middlesex.

Mullard Ltd, Mullard House, Torrington
Place, London WCIl.

Advanced Microdevices Inc. 901
Thompson Place, Sunnyvale, California
94086, USA.

National Semiconductor UK Ltd, 19
Coldington Rd, Bedford MK40 3LF.
Photain Controls Ltd, Unit 18, Hangar 3,
The Aerodrome, Ford, Sussex.

GDS Sales Ltd, Michaelmas House, Salt
Hill, Bath Rd, Slough, Bucks. '
Division, York House, Empire Way,
Wembley, Middx.
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Conferences &
Exhibitions

#

LONDON

Mar. 23-25

CAD 76 (Computer Aided Design)
(Tom McGowran, CAD 76, IPC Science &
Technology Press, 32 High Street, Guildford,
Surrey GU1 3EW)

Imperial College

Mar. 30-31

Small Electrical Machines
(IEE Conference Department, Savoy Place, London
WC2R 0BL)

Savoy Place

Apr. 13-15
The All-Electronics Show
(The All-Electronics Show, 34-36 High Street,
Saffron Walden, Essex)

Grosvenor House

May 3-7

Subscriber Loops and Services
(IEE Conference Department, Savoy Place. London
WC2R 0BL)

Savoy Place

May 10-14

7th IMEKO Congress
(The Institute of Measurement and Control, 20 Peel
Street, London W8 7PD)

Royal Lancaster Hotel

June 22-25 Savoy Place
On-line Operation and Optimisation of Transmis-
sion and Distribution Systems

(IEE Conference Department, Savoy Place, London
WC2R 0BL)

July 5-8

Automobile Electronics
(IEE Conference Department, Savoy Place, London
WC2R 0BL)

Savoy Place

Sept. 1-3 Savoy Place
Advances in Magnetic Materials and their
Applications
(IEE Conference Department, Savoy Place, London
WC2R 0BL)

Sept. 16-18

Optical Fibre Communication
(IEE Conference Department, Savoy Place, London
WC2R 0BL)

Savoy Place

Sept. 20-24 Grosvenor House
International Broadcasting Convention

(IEE Conference Department, Savoy Place, London
WC2R 0BL)

Nov. 9-12

Millimetric Waveguide Systems
(IEE Conference Department, Savoy Place London
WC2R 0BL)

Savoy Place

Nov 22-25 Savoy Place
The Future of Aircraft All-weather Operations
(IEE Conference Department, Savoy Place, London
WC2R 0BL)

Nov. 30-Dec. 2
Electronic Displays '76
(Network, 84 High Street, Newport Pagnell, Bucks
MK16 8EG)

Mount Royal Hotel

AVIEMORE

Sept. 20-24 Coylumbridge Hotel
Impact of New Technologies in Signal Processing
(IEE. Savoy Place. London WC2R 0BL)

BIRMINGHAM
May 3-7
IEA-Electrex
(Industrial and Trades Fairs Ltd,. Radcliffe House,
Blenheim Court, Solihull, West Midlands, B91 2BG)

National Exhibition Centre

May 23-31 National Exhibition Centre
HEDA followed by Sound & Vision '76

(Montbuild Ltd,, 11 Manchester Square, London
WIM 5AB)

July 20-22 University of Birmingham

Video and Data Recording
(IERE, 8-9 Bedford Square, London, WCIB 3RG)

BRIGHTON

Mar. 29-30 University of Sussex
Materials and Processing Effects in Semiconductor
Devices

(The Institute of Physics, 47 Belgrave Square,
London SW1X 8QX)

June 8-11
Communications '76
(IEE Conference Department, Savoy Place, London
WC2R 0BL)

Metropole Convention Centre

BRISTOL

July 12-16

Liquid Metals _
(The Institute of Physics, 47 Belgrave Square,
London SW1X 8QX)

University of Bristol

CAMBRIDGE

Apr. 17-19 Churchill College
Quantimet Image Analysis Techniques

(Miss E. J. Jones, Image Analysing Computers Ltd.,
Moat House, Melbourne, Royston, Herts SG8 6EJ)

June 28-July 2 University of Cambridge
IERE Golden Jubilee Convention
(IERE, 8-9 Bedford Square, London WCI1B 3RG)

EDINBURGH

Sept. 19-22 University of Edinburgh
Gallium Arsenide and Related Compounds
(Institute of Physics, 47 Belgrave Square, London
SWI1X 8QX)

MANCHESTER
Jan. 5-7

Solid State Physics
(The Institute of Physics, 47 Belgrave Square,
London SW1X 8QX)

University of Manchester

SOUTHAMPTON

Apr. 6-8 Southampton University
Applications of Electronics in Medicine

(IERE, 8-9 Bedford Square, London WCI1B 3RG)

STONELEIGH

Feb. 24-26 National Agricultural Centre
Audio/Visual in the Midlands

(D. L. Ford Exhibitions (1968) Ltd., National
Agricultural Centre, Stoneleigh, Warwickshire)

SWANSEA
Sept. 7-9

Gas Discharges
(IEE Conference Department, Savoy Place, London
WC2R 0BL) .

Univeristy College of Swansea

YORK

Sept. 21-23

Optics

(The Institute of Physics, 47 Belgrave Square,
London SW1X 8QX)

OVERSEAS

Jan. 20-22

Reliability and Maintainability
(The American Society of Mechanical Engineers,
345E 47th Street, New York, N.Y.10017, U.S.A.)

Las Vegas

Feb. 18-20 Salzburg
Software Engineering for Telecommunication
Switching Systems

(IEE Conference Department, Savoy Place, L.ondon
WC2R 0BL)

Mar. 2-5

53rd AES Convention
(Audio Engineering Society. 60 East 42nd Street,
New York, N.Y.10017, US.A.)

Zurich

81

Mar. 8-14 Paris
Festival International du Son
(S.D.S.A., 20 rue Hamelin, 75116, Paris, France)

Apr. 5-10 . ' Paris
Paris Components Show ’

(Société pour la Diffusion des Sciences et des Arts,

20 rue Hamelin, F75116 Paris, France.
Apr. 22-26 Budapest
Acoustics

(Optical, Acoustical and Filmtechnical Society,
H-1061 Budapest, Anker Koz 1, Hungary)
Apr. 28-May 6 Hanover
Hanover Fair

(Deutsche Messe- und Ausstellungs-AG, P.O. Box
283, 78 Riddlesdown Road, Purley, Surrey CR2 1YB)
May 1-9 Hanover
11th German Aerospace Show

(Deutsche Messe- und Ausstellungs-AG. P.O. Box
283, 78 Riddlesdown Road, Purley. Surrey CR2 1 YB)
May 4-7 Los Angeles
54th AES Convention

(Audio Engineering Society, 60 East 42nd Street,
New York, N.¥.10017, US.A)
May 11-24 Boston
Electro 76

(IEEE, 3600 Wilshire Boulevard, Los Angeles,
California 90010, U.S.A))

May 22-26 Brussels
Euromation (Instrumentation and Automation)
(BIRA, Jan Van Rijswijcklaan 58, B-2000 Antwerp.
Belgium)

June 2-4 Atlantic City
30th Annual Frequency Control Symposium
(Department of the Army, Headquarters United
States Army Electronics Command, Fort
Monmouth, Naw Jersey 07703, U.S.A.)

June 15-18 Basle
Medex 76

(Sekretariat Medex 76. Postfach, CH-4021 Basle,
Switzerland)

Aug. 3-6 Toronto
Computer Communication

(Dr Pramode K. Verma, Programme Chairman,
ICCC-76, P.0. Box 365, Station ‘A’, Ottawa, Ontario,
Canada KIN 8V3)
Aug. 27-Sept. 5 Amsterdam
Firato 76

(RAL, Europaplein, Amsterdam, The Netherlands)
Sept. 6-11 Namur
International Congress of Cybernetics

(Association Internationale Cybernetics, Palais des
Expositions, Place Andre Rijckmans, BM-5000
Namur, Belgium)

Sept. 7-10 Geneva
European Conference on Circuit Theory and
Design

(Istituto Elettrotecnico Nazionale Galileo Ferraris,
Corso Massime d’Azeglio. 42, 10125 Torino, Italy)

Sept. 14-17 Rome
Sixth European Microwave Conference 76

(Prof. Ing. P. de Santis, Conference Chairman,
Selenia S.p.A.. Via Tiburtina Km. 12.400, 00131
Rome, Italy)

Sept. 13-15
Magnetic Bubbles
(P. F. Bongers, Philips Research Laboratories,
Eindhoven, The Netherlands)

Eindhoven

Oct. 5-8 Geneva
3rd Ewropean Electro-Optics Conference and
Exhibition

(Mack-Brooks Exhibitions Ltd.,
Street, St. Albans, Herts AL7 3XT)

62-64 Victoria

Oct 18-22
Fiarex 76
(RAL Europaplein, Amsterdam, The Netherlands)

Amsterdam
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Real and
Imaginary

by ‘‘Vector”

“CHRISTMAS IS
COMING . . .”
(or, The Haunted Power
Station)

In days of yore it was the pleasant
custom for journals to produce what
were invariably described as Bumper
Xmas Numbers. Large dollops of snow
adorned the title on the front cover and
holly ran riot everywhere. Inside,
normally staid contributors let their
hair down and a jolly time was had by
all.

With a deferential tug of the forelock
I suggested to the Editor that he might
revive the practice and combine
amusement with instruction. Perhaps
Cathode Ray, I said, who has in time
past clarified so many matters that
perplexed us, might be persuaded to
direct his genius to unraveiling that
Law, known to all electronics engineers
by a name which Sir won’t let me use.
You know — the one which states
“That if anything can possibly go
wrong it assuredly will, and at the most
inconvenient time”. And as another
feature, I said, why not include the
scenario of a pantomime? Heaven
knows, the electronics industry writes
its own, year after year, complete with
cast . . .

At this point the Editor was stricken
with apoplexy and had to be revived by
his retinue of ravishing secretaries. I
won’t touch on his subsequent diatribe,
which, shorn of its adjectival content,
was to the effect that he didn’t agree
with me.

Tell you what, fellow traditionalists.
Christmas Eve is the time for gathering
around the log fire and telling ghost
stories, so leave what follows until
Dec. 24 and then read it.

All right, then. Everybody comfy
around the oil-fired radiator? Good.
Well then, you may remember that in
the November '74 issue I wrote about

the odd experiences of Jim, a friend of 3

mine, while investigating an old
woollen mill site in the West Country,
where his forebears lived. In all, he’s
now made three visits on successive
annual holidays. On the first occasion

he removed a piece of stone from the
ruins; this was subsequently psycho-
metrised under experimental condi-
tions and in due course an astonish-
ingly accurate description of the site
was given. This mentioned “a strong
atmosphere of decay” and described’it
as “a place of sinister happenings”,
with death by drowning as a specific
instance.

Jim recalled that his mother had told
him of the drowning of a little girl in
the mill leat and had said that the
cottage was haunted. On one occasion
she’d been taken, as a small child, to
visit her grandparents at the mill
cottage. One afternoon, she and her
mother had been alone in the house
when they heard footsteps cross the
bedroom above and descend the stairs.
A pause, and then the latch of the stair
door lifted — at which her mother
snatched her up and ran out of the
house.

On his second visit Jim, more or less
by chance, found that the granite wall
surrounding the site was markedly
radioactive — not to anywhere near a
dangerous degree but very much

higher than the norm for the area: As

he wasn’t able toget into the siteonthat
occasion, the question of whether the
wall represented the peak of radiation
or whether a higher source lay inside
had to remain unanswered.

This old mill site was, as long ago as
1891, acquired by an electricity supply
undertaking, which installed a water-
driven generator. The original plant has
long since disappeared but the Central
Electricity Generating Board still have
a water-driven generator there; it's
almost certainly the smallest CEGB
station in the country. This occupies
only a part of the old mill site; the rest
being mostly wilderness, but it does
explain the granite wall and the need to
keep people out.

On his first visit Jim had obtained
permission from the SWEB area
representative, who, he’d been aston-
ished to find, was a school-fellow of
almost half-a-century ago. On the
second visit, circumstances forbade a
prior arrangement, but this year, on
making application, he found that his
old school acquaintance had retired
and that the succeeding SWEB repre-
sentative was the son of another old
school-fellow! Coincidence number
three occurred on the site when, in
conversation, he found that in 1930 the
power station had been acquired by an
electrical firm in his home-town, 250
miles away.

As to the gamma radiation tests on
the third visit, nothing sensational
materialised. The highest readihg was
obtained from the ruined wall of the
cottage; no peaks were obtained from
the ground itself, which is not surpris-
ing as I believe that even a few feet of
earth will severely attenuate gamma
radiation. Possibly then, a local quarry
may be the “hot” source, rather than
the site itself.

i
Wireless World, January 1976

So much for facts as registered by an
electronic instrument, but now for the
relative quicksands of the unknown.
On this occasion the party visiting the
site was eleven strong and included the
SWEB representative, a professor of
electrical engineering and an electron-
ics research engineer, the last-men-
tioned being a colleague of Jim’s.

In the course of the tests it was
noticed that the West Highland terrier
belonging to Jim’s colleague was
avoiding the cottage area, although
happily trotting around the rest of the
site. On several occasions her master
stood by the cottage wall and called
her; normally obedient, each time she’d
approach to within 20 yards, then slow
and stop; her tail would droop, she’d
exhibit signs of distress and on no
account would she come nearer.

Sinister happenings? Well, there was
the drowning in the leat. Then there’s
the grisly circumstance related by an
elderly villager. His father had told him
that in the woollen mill days there’'d
been a girl who'd transferred her
affections from her intended to one of
the mill operatives; the rejected suitor
thereupon consulted a “wise woman’”
who’d cast a spell for him. A couple of
days later the mill-worker was caught
in the machinery and was so thor-
oughly dismembered that (to quote the
narrator) “they brought him out in one
of the big wicker baskets used in the
mill”.

Another story, which has achieved
print, concerns two ladies from Lon-
don, on holiday in the area. They cam,
across a cottage which looked so
delightful that they called, with intent
to try to stay there if possible. The door
was opened by a pretty little girl, who
invited them into the parlour to await
her mother. In the room was a white
cat curled up on a chair and a black
bird in a cage; both of them seemed to
regard the visitors with hostility. When
the lady of the house arrived she was
apologetic, but no rooms were available
at the moment. Perhaps later in the
year?

In the Autumn the two ladies
returned. The cottage had gone; all that
was left was a pile of rubble, overgrown
with trees and bushes.

Returning to the firm ground of
technology, you might be interested to
know that the electrical plant of 1891
provided a public supply at 2kV, 100Hz,
with stepdown transformers at each
drop-out point. One wonders what
problems were encountered with line
surges caused by resonance and how
they were dealt with. The pioneers of
high-voltage a.c. transmission lines
were S.Z. de Ferranti and Professor J.A.
(“diode”) Fleming; in 1890 they were
just about the only two people in the
country with any theoretical know-
ledge and practical experience of the
matter, so it is at least feasible that
either or both might have had some
part in the enterprise. Perhaps their
ghosts haunt the site also!
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The Dymar 1680 portable frequency counter

g DYMAR, Type 1680 Frequency Countes

3
¥
£

wH =

Gaptay
Powe (racge
trigate

ﬂ,@,‘@w"&,@m

Lot

Youre working miles from base,
there’s no power handy, and enough AM about
todrive youcrazy...

You don’t have to have problems in order to  The eight-digit LED display reads in MHz, kHz

appreciate the Dymar 1680 frequency counter. and Hz, with automatically positioned decimal

But if they arise you’ll know you’ve got a friend.  point, and the front panel controls are simple
' and easy to use.

At home or away, the 1680 offers a frequency : :

range of from 30Hz to 600MHz with exception-  In the field, the 1680 really comes into its own.

ally high sensitivity right across the range. Operating from AC mains supply or its own

rechargeable batteries, it provides genuine

A high stability crystal time base provides portability at only 5.51bs weight and 7.2 x 10.6 x

laboratory standard accuracy in workshop or on  1.9in dimensions.

location — accuracy which is maintained even in

the presence of a large proportion of AM on the ~ Want to know more? Use the Reader Reply

carrier wave. Service or contact Dymar direct. .

m the name in radiotelephones

Designed for the mobile land, marine and air DYMAR ELECTRONICS LIMITED,

communications industry. Colonial Way, Radlett Road, Watford,
Herts. WD2 4LLA. Tel: Watford 37321.
Telex: 923035. Cables: Dymar Watford.

WW-—016 FOR FURTHER DETAILS
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TRANSISTORS + DIODES
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)
quality
Manufactured strictly to

stringent specifications.
12 months guarantee.

service

Orders actioned in 24 hours.
Over one million transistors
in stock.

special
discounts

For large quantities ordered
by retailers, educational
establishments and hobby
clubs.

terms

REPLECOMPS Ltd

123 Bohemia Road, ST.LEONARDS-ON-SEA,

o Hastings 427914
Sussex TN376RL

Price [ Price | Price Price

Type excluding 1 inctuding Type excluding | including

| VAT | VAT | VAT VAT
BC 107 0.090 0.113 2N 930 0.200 0.250
BC 1074 ’ 0.130 0.163 2N 1132 0.240 0.300
BC 1078 .140 ’ 0.175 2N 2129 0.240 0.300
8C 108 0.090 0.113 2N 2218A | 0220 0.275
8C 108A 0.130 0.163 2N 2219 | 0.220 0.275
BC 108B 0130 0.163 2N 2219A 0.220 0.275
BC 108C 0.140 0.175 2N 2221 | 0.180 0.225
BC 109 { 0.090 0.113 2N 2221A l 0210 0.263
BC 1098 0.140 0.175 2N 2222 0.200 0.250
BC 109C 0.140 0.175 2N 2222A 0.250 0.313
BC 184(K) 0.120 0.150 2N 2904 0.190 0.238
BC 212A(K) 0.110 | 0138 2N 2905A 0.230 0.288
BC 212B(K) ‘ 0110 0.138 2N 2906 | 0.170 0.213
BC 213C(K) 0110 0.138 2N 2906A 0.170 0.213
BC 214B(K) | 0.110 \ 0.138 2N 2907 | 0220 | 0275
BCY 71 0.220 0.275 2N 290/A | 0.240 0.300
BFY 50 0.200 0.250 2N 3053 0180 0225
BFY 61 0.200 0.250 2N 4037 0.250 0.313
BD 131A 0.360 0.450 1N 4001 [ 0.050 0.054
8D 135 0.360 | 0.450 1N 4002 | 0065 ‘ 0.070
BD 136 0396 |-°0495 1N 4003 0.070 0076
8D 137 0432 | 0540 1N 4004 i 0075 | 0.081
BD 138 0.450 0.563 1N 4005 0.080 0.086
BD 139 0495 ‘ 0.619 1N 4006 0.085 0.092
2N 929 | 0230 0.288 1N 4007 0.090 0.097

' 1N 4148 0.040 | 0.050

Telephone:

Cash with order, please.
Post and Packing 20p.
Minimum order 50p.

TAUT SUSPENSION MULTIMETERS
» Made in USSR

U4312: 41 ranges 0.3mA — 6A
D.C. 1.5mA — 6A A.C., 0.3-900v
A.C./D.C.., 0.2-50k(2; Mirror scale
Sensitivity 6670 /v; Accuracy 1%
DC.;15%AC. £10.765.

U4313: 40 ranges 0.06mA — 1.6A
DC.; 06-1.5A AC; 1.5-600v
A.C./D.C. 0.06-60k(2; Mirror scale.
Sensitivity 20k /v D.C; 2kQ/v
A.C. Accuracy 1.5% D.C., 2.56% AC
£13.80

U4315: 43 ranges 0.05mA-2 5A
D.C. 0.5mA-2.5A A.C; 1-1000v
D.C./A.C.; 0.3-500k(); Sensitivity
20k0dv D.C., 2k? /v A.C. Accuracy
25%D.C.. 4% A.C. £10.00

U4324:133 ranges 0.06mA — 3A
DC,03mA — 3AAC, 0.6-1200v
D.C., 3-900v AC., 0.5-500k(:
Sensitivity 20,0000 /v D.C
40000 /v A.C. Accuracy 2.5% D.C.
4% A.C. Re-chargeable cadmium cell
operation. £9.85.

: ; Extremely simple and easy to use single beam

OSCILLOSCOPE CI-5
Made in USSR

4%) oscilloscope. Well proved desugn based on standard
¢ octal valves makes servicing and maintenance
straightforward and inexpensive. Because of its
. bandwidth of 10 MHz the instrument is suitable tor
4 general electronic applications and educational
purposes where a sophisticated instrument would be
both too expensive and delicate. 3-in. tube giving a 50
x 50mm clear display. Amplitude and time base
calibrations. Sensitivity 30mm /v max. Triggered and
free-running time base, suitable for displaying pulses
from O.1u sec. to 3 m sec. A.C. mains operation.
Price £44.00 ex. works
Packing and carriage (U.K. only £2.50})

LINEAR 1.C. AMPLIFIERS DIGITAL 7400 SERIES 1.C.

TAA263 — 3 stage low level amplitier NadelolSsd

Bandwidth DC to 600kHZ. Supply 7400 £0.14 7440 £0.14
voltage 6-8V. Qutput power 10mW. To 7401 £0.14 7450 £0.14
72 4-lead £0.65 7410 £0.14 7453 £0.14
TAA293 — Med. freq. amplifier up to ;ﬁg gg-;g ;zgg gg'::
600kHZ. Supply voltage BV. Qutput 7430 €0.14 7472 £0.30
10mW into 150€). TQ 74 10-lead case . 7474 £0.25

£0.65

TAA320 — Most stage followed by a
bi-polar transistor. Gate-to-source voltage
9-14V. Power dissipation 200mW. Drain
current 1A TQ 18 3-lead £0.60

A mimmum of 10 assorted ) C. must be
ordered. Discount of 10% for any mix, up
to 25 and 20% for larger quantities.

EDUCATIONAL METERS
Made in USSR

A range of small portable free-standing meters suitable
for experiments and demonstration work. Moving coil
movements with centre-pole pieces. 69mm long open
scale. Basic calibration accuracy 4%. The following
ranges are available: 1, 2, 5, 10 Amps D.C; 6, 15, 30
Volts D.C. Overall dimensions: 80 x 100 x 48mm.
Price £1.80 ex. works
Packing and postage £0.20 per meter

SPECIAL TELEV'S'“N Have you already got our illustrated 1975 catalogue/ price
list of valves, semiconductors, test equipment and passive
BARGAINS components? |f not, please send £0.20 for your copy now
FIRST GRADE TRANSISTORS
R20088 £0.95 Prices are exclusive of VAT and unless stated otherwise,
R2010B £1.65 packing and postage. When remitting cash with order
BU126 £1.55 please add £0.80 per milimeter, or £0 20 in £ for other
BU133 £1.55 items, as well as VAT {25% for valves, semiconductors and
BU208 £2.00 linear 1.C s, and 8% for other equipment)

Z & | AERO SERVICES

Tel.: 727 5641

LTD.

Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF
Telex: 261306

Retail Branch:
85 Tottenham Court Road
London W1. Tel: 580 8403

WW—059 FOR FURTHER DETAILS
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75W AMPLIFIER KIT

F R E E TEAK CASE WITH FULL KITS
KIT PRICE only £66 l75,carria_ge free (U.K))

*********************************

Typical P. & P. charges at Movember 1st (E & OE)

EXPORT NO PROBLEM
£'s NOW HEAP CHEAP!

By special arrangement the U.K. government has continued its pohicy of industrial sabotage and
stmulation of inflation ensuring the rapid decline in value of sterling. making it even easier for
overseas readers to purchase the Powertran range of high-quality audio kits (£ down 12% against
U S $n last 6 months!) Wrnte now for postage quote

Pack Price Pack Price
1 Fibreglass printed circuit board for front 8 Function switch, 10 turn tuning
end. | F strip, demodulator. AFC potentiometer. knobs £5.30
and mute cucuits €2.15 10 Frequency meter, meter drive components,
2 Set of metal oxide resistors. thermistor. fibreglass printed circuit board £8.60
capacitors. cermet preset for 11 ¢ Torodal transformer with electrostatic
mounting on pack 1 £4.80 screen. Primary: 0-117v-234v £4.45
3 Set of transistors. diodes. LED. integrated 12 Set of capacitors. rectifiers. voltage
circuits for mounting on pack 1 £6.25 regulator for power supply £2.95
4  Pre-aligned front end module. coil 13  Set of nuscellaneous parts. including
assembly. three-section ceramic sockets. fuse holder. fuses. inter-
fiter £8.80 connecting wire, etc. £1.50
€ Fibreglass printed circuit board for 14 Set of metal work parts including silk
stereo decoder £1.10 screen printed facia panel, acrylic
6 Ser of metal oxide resistors. capacitors. silk screen printed tuning indicator
cermet preset for decoder £2.60 panel insert. internal screen. fixing
7 Set of transistors LED. integrated parts, efc. £6.50
circuit for decoder £3.45 15 Construction notes {free with complete
8 Set of components for channel lat) £0.28
selector switch module including 16  Teak cabinet £0.85
fibreglass printed circuit board. One each of packs 1-16 inclusive are .
push-bull‘on switches. knobs. LEDs required for complets stereo
preset adjusters. etc. £8.30 FM tuner.
Total cost of individually purchased packs £76 85

L.H. 756 Watt F.M. Tuner T20+20

Arr Sea Arr Sea Arr Sea
“Australia £4260 1140 ¢2505 £725 1705 £4.65
Canada £23 50 £8.00 1440 £5 05 £9.60 £3.45
Denmark £10 50 £7.40 6 00 t4 65 t4 75 £3.25
Germany £10.50 £7 65 £6 00 £4.80 £4 75 £3.35
New Zealand £41 60 £1D75 £2525 £6 85 r1685 £4.40
Norway £11 40 £7 30 +6 70 £4 50  £520 £330
Rep. S. Africa  £25 00 £780 £1515 £4.85 ¢1035 £3 45
Sweden £10.90 £7 25 £6 45 £4.50 t4 95 £3 25
Swizerland £8.90 £6.85 £5 30 ¥4 25  £4.10 £310
USA £23 20 £985 ¥w.25 £6 30 t£945 £4 05

K 3k sk 3k Skosk sk sk sk sk sk sk sk skosk sk sk skosk sk sk skosk sk skosk skosk skosk skok

Hi-Fi News Linsley-Hood 75W/Channel Amplifier
Mk il Version {modifications as per Hi-Fi News April 1974)

STEREO FM TUNER KIT

In the Aprit and May issues of Wireless World there was published a
novel design for an f.m
performance with the elimination of the critical setting-up procedure
required by too many earlien tuners. This original circuit has been
developed further and is used as the basis for our new slimline unit.
The front end is a ready bult pre-aligned module which then feeds an
amplifier driven screened three section ceramic filter leading to an
integrated circuit five-stage limiting amplifier providing excellent a m.
rejection. This is followed by a single coil integrated balanced
demodulator from which the audio output may be taken. Temperature
compensated varicap tuning allows stations to be selected either by a
ten-turn tuning potentiometer or by a choice of six preset push-button
controls Each of the preset controls can be adjusted on the front
panel with the settings being indicated by six LED lamps behind an
acrylic silk screen printed facia panel insert. Additional circuitry
includes temperature compersated AFC restricted 1o less than station
spacing. inter-station muting. a single-lamp LED tuning indicator and
a hnear scale frequency meter The stereo decoder, buiit on a separate
board. is based on a well-proven integrated circuit phase-locked-loop
to which has been
harmonics and ‘birdies’ The power supply. to ensure station holding
stability, uses an integratec circuit voltage regulator which is powered
via a low-hum field speciailly cesigned TOROIDAL TRANSFORMER.

STYLED TO COMPLEMENT THE WORLD-WIDE
ACCLAIMED

for further information please write for FREE LIST

winer which combines consistent high

added active filters to remove sub-carrier

LINSLEY-HOOD 75W AMPLIFIER

MORE KITS ON
NEXT PAGE!

In Hi-Fi News there was published by Mr Linsley-Hood a
series of four articles (November 1972—February 1973)
and a subsequent follow-up article (April 1974) on a
design for an amplifier of exceptional performance which
has as its principal feature an ability to supply from a
direct coupled fully protected output stage. power in
excess of 75 watts whilst maintaining distortion at less
than 0.01% even at very low power levels. The power
amplifier is compiemented by a pre-amplifier based on a
discrete component operational amplifier referred to as the
Liniac which is employed in the two most critical points
of the system. namely the equalization stage and tone
control stage. positions where most conventional designs
run out of gain at the extremes of the frequency spectrum.
Unusual features of the design are the variable transition
frequencies of the tone controls and the variable slope
of the scratch filter. There is a choice of four inputs, two
equalized and two linear. each having independently
adjustable signal level. The attractive slimline unit pictured
has been made practical by highly compact PCBs and a
specially designed Toroidal transformer.

Full circuit description

in handbook

(pack 15>—price 30p) . 2 4
KIT PRICE only £ a carriage free (U.K.)

V AT Please add 25%"

TEAK CASE WITH FULL KITS

Pack Price Pack Price
1 Fibreglass printed-circuit board 11 Fibreglass printed-circuit board
for power amp. £0.85 for power supply £0.65 to a” U . K . Ordefs
2 Set of resistors. capacitors. pre-sets 12 Setof resistors capacitors.
"or power amp. £€1.70 secondary fuses. semicon- {*‘or at current rate  changed)
3 Set of samiconductors for power ductors for powsr supply £3.50 . . .
aargg.ztgo:ongé%g) BDYES. c6.50 13 Setof miscellansous parts UK. ORDERS — Casriage free (MAIL ORDER
. 8.5 including DIN skts. mains ONLY)
4 Pair of 2 drilled. finned heat sinks £0.80 input skt. fuse helder. inter- . i i
6 Fibraglass printed-circurt board connecting cable. control SE;URICOR DELIVERY: For Securicor  delivery to
1 a7 '!fn pra-'nmp. £1.30 knobs £4.26 mainland—add £2 + VAT per kit.
et of low noise resistors. capacitors. 14  Set of metalwork parts including c —_
pre-sets for pre-smp. £€2.70 sllk screen printed fascia OVERSEAS . Postage 6,‘ cost + 50p
7 Setof low nol:" high gain semicon 240 panel and all brackets. fixing special packing. handling (remittance in sterling please)
ductors for pre-amp £2.4 parts. at¢ £6.30
8 Setof polanl'or.nels)rl (including @ 15 Handbook £0.30 Dept WW 1
maing switch £2 06 16 Teak cabinet [3-N:1)
9  Set of 4 push-button switches 2 sach of packs 1-7 inclusive
B iy £3.90 ST T POWERTRAN ELECTRONICS
orowdsl transformer complete stereo system
g':h, r;‘az%';ﬂ\}c tcreev(\,/houmne primary: Total cost of :r:ldividunllv PORTWAY INDU STRIAL ESTATE
-117- . secondaries: hased pack 3
A2 8y peconds T purchased packs £7225 ANDOVER, HANTS SP10 3NN

WW—050 FOR FURTHER DETAILS
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Designer-approved

TEXAN AMPLIFIER
AND TUNER KITS

...from Henry’s Radio. The Sole UK Distributo

Here's your opportunity to build the superb Texan amplifier and tuner! Designed
especially for Henry's by Richard Mann of Texas Instruments. the Texan amplifier
was leatured in Practical Wireless. Through bulk buying, Henry's are able to offer
both these kits of quality components atlow cost. Naturally, as sole appointed UK
distributos, Henry's offer a full after sales service - so if your kits don'tresultin
properly functioning units, we'll help you sortthem out!

TEXAN AMPLIFIER

Incorporatling fully integrated sterec preamp and power amp, with 6 1C’s, 10 transistors,

6 rectifiers and zener diodes . Plus stabilised, protected circultry; glass fib pcb; Gardeners
low-field low-line mains transformer; and
all faciities and controls. Shim design.
chassis 143" % 6" x 2" overall.
Professional appearance and
performance. 20 watts per
channel RMS, less than
0.1% distortion at t kHz

KIT PRICE
£29.50 nc var

+£1.00p&p.
Built & tested £39.50 inc. VAT
+ £1.00p&p-

~

TEKAN TUNER

Featuring varicap tuning and phase
ock loop decoder in a professionally
designed circuit, this tuner has a
glass fibre pcb; bullt-in AFC: 9
transistors, 11C, 9 diodes; and a teak
cabinet. Aerial sensitivity 2.5 uV;
stereo separation 40 dB; frequency
response on stereo 20 - 15,000 Hz + /
3 dB (upper fimit set by transmitter), i
on mono 20 - 22.000Hz + 3dB.
Circuit can be aitered to cover
amateur and aircratt bands. Mains
operated.

KIT PRICE £25.95

inc. VAT+£1.00p&p
Built & tested £30.95inc. VAT
+£1.00p&p

ELECTRONIC FOOTBALL & TENNIS

VIDEO SPORT

ON YOUROWN TV

Play three exciting electronic ball
games @ FOOTBALL @ TENNIS

@ HOLE IN THE WALL on your own
TV!Just plug Video Sport into the
aerial socket of your TV and away you
go. Completely safe for you, your

children and your TV. Mains operated.
wEnRY's PRice oty IDE A.'!' ALREapy
£27.50 incvatsezsopen GIF saln!
” ® 404/6 EDGWARE ROAD '
ENRYS (onvon w2 vr-a02 83
LOWER SALES FLOOR
931 TOTTENHAM COURT ROAD LONDON W.1 01-636 6682

NEW MIDLANDS STORE
94/96 UPPER PARLIAMENT STREET, NOTTINGHAM 0602-40403

All mail to Henry's Radio, 303 Edgware Road, London W.2

Benefit from our 30 years’ experience
in retail electronics!

10,000
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SINCLAIR CALCULATORS

Cambridge £8.95. Cam Mem £13.95,
Scientific £13.95. Oxford 100 £9.95,
Oxford 200 £14.95. Oxford 300 £22.98.
Mains units (state model) £3.19.

CBM CALCULATORS

774D 7-digit 4 function model £5.99.
385R 8 digit rechargeable with charger
£10.99. 81200 £20.95. SR9120D
£26.95. SR6120R £35.95. SK47148R
£43.95. Magns unit tor D models £2.95.

S-DeC £2.34  S-DECS ANB—T-BEGS 120 10+ 10w sieres amp.

Iﬂ:ﬁfé'.'_és 3 kit with free booklel and
u-DeCB £7.85 SINCLAIR printed clrcuil £8.58.

IC carriers: y PZ20 power supply kit for
16 dil: plain £1.18 '} lczo above £5.91.

with sockel £2.21 AMPUIFIERS ¥PZ0 volume. loae control

10T05: plain £1.09. With socket £2.08

BATTERY ELIMINATORS

6-WAY SPECIAL PN -
The most versatite
battery eliminaior ever
offered. Switched out-
put of 3, 4%, 6. 7. 9
and 12¥ @ 500mA
£4.95.

and preamp kit including
printed circuits £7.95.

SEND SAE FOR FREE DATA

SINCLAIR PROJECT 80
AFU £7.55. FM tuner £13.25
Z40£5.75. Stereo decoder £8.55
Z60£7.10. Trans. for PZ 8 £5.40
Q16£9.71. Stereo 80 £13,25
PZ25£6.50. Project 805 £34.95
PZ6£8.70 PZ8 £8.20

JC12 AMPLIFIER

6W IC Audio amp
with free data and ®
printed circuit
£2.80. Special
offer: only £2.45 if
bought with deluxe
kit.

DELUXE KiT FOR JC12

includes all parts for the pcb and vol, bass
and treble controls for mono version £2.52.
Stereo version with balance control £5.20.

JC12 POWER KIT
Supplies 28V 0.5 amp £4.77.

JC12 PREAMP KITS

Type 1 for magnetic pickups. mics and
tuners. Mono model £2.15. Stereo £3.70.
Type 2 for ceramic or crystal pickups. Mono
£1.27. Stereo £2.33.

SEND SAE FOR FREE DATA

3-WAY MODEL
+Switched output of 6.
7% and 9V at 250 mA
with wique 4 way
fack plug and socksl
oulput connector
£2.95.

RADIO MODELS
SOmA  with poppett
battery terminals for
radios. stc. 6V £2.95.
9v £4.05. Double
4% +4%V £3.95.
6+6Y £3.95. 9+9v
£4.43.

CASSETTE MAINS UNITS
72V output complete with 5-pin DIN plug
to run cassette tape recorders from the AC
mains £4,61.

1 Prices include post and VAT Official credit orders from schodls, etc. _welcome. No VAF
charged on overseas orders. All prices are special offers.

SWANLEY ELECTRONICS

P.0. BOX 68, SWANLEY, KENT BR8 8TQ

HART ELECTRONICS

Audio Kit Specialists since 1961

'_".’_‘

BAILEY/BURROWS/QUILTER PRE AMP This is the tone control section of the best
pre-amp kit currently available Consider the advantages:—*First quality fibreglass
printed circuits with roller tinned finish and all component locations printed on reverse.
slow noise carbon film and metal film resistors throughout. *Finest guality low-noise
ganged controls with matched tracks and shafts cut to length *Well engineered layout for
total stability. *Special decoupling and earthing arrangements to elimmate hum loops.
+«Controls. switches and input sockets mount directly on the boards to TOTALLY
ELIMINATE wiring to these components. (We know of one pre-amp kit which claims its
controls mount directly on the board—and so they do. by their shaft bushes! You still have
to wire them upt!)

*We incorporate the Quilter modification which is most important as it reduces distortion
and increases the bass and treble control range

As can be seen from the photograph the tone control unit is very siim {only 13“ from
front to back) and may therefore be used in many other applications than our Bailey
metalwork which it is designed to fit

F.M. TUNER. Several useful moditications have been made to our compact tuner The mechanical layout
with all its advantages is retained and four imporant electrical exiras are Now oftered. 1. Mult-turn preset
pots for easier uning 2. MPX filter for trouble free taping. 3. Extra thermal stabilisanon for tuning tine to
elirminate drift. 4. Provision for remote control tuning of as many stations as you réquire

STUART TAPE CIRCUITS Our printed circuits akd compgnents offer the easy way to
convert any suitable quality deck into a very high quality Stereo Tape unit. Input and
output levels suit Bailey pre amp. Total cost varies but around £35 is all you need. We can
offer tape heads as well if you want new ones.

All above kits have fibreglass PCB's. Prices exclude VAT but P&P is included.

FURTHER INFORMATION ON ALL KITS FREE if yousend us a 9in. X 4in. S.AE.
REPRINTS Post free. no VAT

Bailey 30W 18p.

STUART TAPE RECORDER All 3 articles under one cover 30p.
BAILEY/BURROWS/QUILTER Preamp circuits. layouts and assembly notes 15p.

All prices exclude VAT.

Penylan Mill, Oswestry, Salop

Personal cailers are always welcome. but please note we are closed all day Saturday
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20 WATTS/CHANNEL

Pack Price
1 Setof all low noise resistors £0.95
2 Setof all small capacitors £1.50

3 Set of 4 power supply capacitors  £1.40
4 Set of miscellaneous parts including
DiN sockets. fuses. fuse hoiders.

control knobs, etc. £1.90
5 Set of slide and push-button
switches £1.20
6 Set of potentiometers and
selector switch £2.00
7 Set of all semiconductors £7.25
8 Special Toroidal Transformer £4.95
9 Fibreglass PC Panel £2.50
10 Complete chassis work.,
hardware and brackets £4.20
11 Preformed cable/leads £0.40
12 Handbook £0.25
13  Teak Cabinet £4.50

FRE

with full kits

or slider operating.

30W BAILEY

Pk. 1 F/Glass PCB £1.00
Pk. 2 Resistors, capacitors, pots £2.35
Pk. 3 Semiconductor set £4.70
20W LINSLEY-HOOD

Pk. 1 F/Glass PCB £1.06
Pk. 2 Resistors. capacitors. pots £3.20
Pk. 3 Semiconductor set £3.35
60V REGULATED POWER SUPPLY

Pk. 1 F/Glass PCB £0.95
Pk. 2 Resistors. capacitors. pots £1.95
Pk. 3 Semiconductor set £3.10
BAILEY-BURROWS PRE-AMP

Pk. 1 F/Glass PCB £2.35

Pk. 2 Resistors. capacitors. pre-sets,

transistors £610

TOROIDAL T20 + 20

Developed from the famous Practical Wireless Texan

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

yorunt

KIT PRICE

post free (U.K.)

WIRELESS WORLD AMPLIFIER DESIGNS

Component packs for a choice of three outstanding amplifiers are stocked together with packs
for a regulated power supply suitable for use with a pair of any of them. Also stocked are
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

Pk. 3R Rotary potentiometer set £2 00
Pk. 35 Slider potentiometer set
(with knobs) £2.70

STUART TAPE RECORDER

A set of three printed-circuit boards has been
prepared for the stereo integrated circuit
version of this high-performance Wireless
World published design.

TRRP Pk. 1 Replay amplifier F/Glass PCB £1.10
TRRC Pk. 1 Record amp./meter drive cct.

F/Glass PCB £1.60
TROS Pk. 1 Bias/erase/stabilizer cct.

F/Glass PCB £1.20

For details of component packs for this design
please write for free list,

ACTIVE FILTER CROSSOVER

An essential and critical component in a high-quality speaker system is the crossover unit convention-
ally comprising of a series of passive networks which unfortunately. though introducing reactive
impedances between the amplifier and the speakers. result in the loss of the advantage of high
amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant
solution to this problem. described by D. C. Read in Wireless World, involves the use of a series
of active filters splitting the output of the pre-amplifier into three channels, of closely defined band-
width. each of which is fed to the appropriate speaker by its own power amplifier. A design for a
suitable 20-watt amplifier, based on a proven Texas circuit. was also described by Mr Read. The
printed-circuit board for this has been designed such that three amplifiers may be stacked and
mounted together on a common heat sink to achieve a conveniently compact module.

ACTIVE FILTER READ/TEXAS 20wamp. POWER SUPPLY
Pack Pack FOR 20W/CHANNEL STEREQO
1 Fibreglass PCB {accommo- 1 Fibreglass PCB £0.70 SYSTEM
dates all filters for one Set of resistors. capaci-
channel} £1.05 tors pre-sets (not inctud- Pack
2 Setof pre-sets. solid ing O/P coupling capa- 1 Fibreglass PCB £0.50
tantatum capacitors. 2% ) citors) £1.10 2 - Set of rectifiers. zener
metal oxide resistors, 2% 3 Sets of semiconductors £2.40 diode. capacitors, fuses,
polystyrene capacitors £4.20 6 off each pack required for stereo fuse holders £2.60
3 Set of semicanductors £2.65 system 3 Toroidal transformer £4.95
2 off each pack required for stereo 4 Special heat sink as-
system sembly for set of 3
— amplifiers £0.85
5 Setof 3 O/P couplin
IS\WSELOEU/;La?GFOROFsemNG _capacitors pine £1.00 MORE KITS
H-POWER 2 off packs 4. 5 required for
DESIGNS steregsvstem q o ON PAGE 85

QUALITY AMPLIFIER KITS by POWERTRAN

ELEGTRONICS

sttt oty B 28420

TEAK CASE and HANDBOOK

AND NOW OUR NEW

T30 + 30
30 WATT VERSION!

The T20+20 already a development trom the very
successful Texan, hus been developed still further to include
all the improvements suggested in the P.W July 1975
follow-up arucle and ous new model offers RF interference
filters, tape monmitor faciity and an additional 10
watts/channel of power

Pack Price
1 Set of all 'ow noise resistors £1 05!
2 Setof all small capacitors £2 10
3 Setof 4 cower supply capacitors £2 05
4 Set of mizcellaneous parts including

DIN sockets fuses fuse hblders

control knobs etc 190
5 Setof shde and push button

switches f1.20
6 Setof potentiometers and

selector switch £2 00
7 Setof all semiconducturs £7.75
8 Speciat Teroidal Transformer £6.80
9 Fibreglas: PC Panel £2.90

10 Comple e chassis work .

hardvsare and brackets £4.80

11 Preformed cable leads £0.40

12 Handbook (free with complete ki) £0 25

13 Teak Cahmet £4.50

FULL KIT (WITH FREE
TEAK CASE) ONLY £32.95

SEMICONDUCTORS

as used in our range of
quality amptifiers

2N69¢ £0.25 BFY51 £0.20
BFY52 £0.20
CA3046 £0.70
LP1186 £5.50
MC1310 £2.90
MC1351  £1.08
MFC4010 £0.95
MJ4g1 £1.20
MJ491 £1.30
MJES21 £0.60
MPSAQ5  £0.25
MPSA12  £0.55
MPSA14  £0.35

SN72741P £0.40
SN72748P £0.40
rL209 £0.30
TIP29A £0.50
TIP30A £0.60
TIP29C £0.71

FM4
SFG10 7MA
£2.80

V.A.T. Please add 25%"
to all U.K. orders

{~or at current vate if changed)
U K ORDERS-Post free {mail order only)

SECURICOR DELIVERY —for this optional
service [Mainland only) add £2.00 + VAT per kit

OVERSEAS—Postage at cost + 50p
special packing. handling (remittance in
sterling pleasei

Dept. WW 1

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER. HANTS SP10 3NN

.

" —
WW~-—051 FOR FURTHER DETAILS
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CASED TRANSFORMERS TRANSFORMERS :
Housed 1n smari resin coaled slesl Cases with 3 core 30 VOLTS BRIDGE RECTIFIERS N EW' 2" AND 4"

wer cable and outiel sockel. lused primary winding. PRIMARY 200/240¥
:uanon types are fitted with 3-pin outlel sackets and SECONDARY 12. 15, 20, 24. 30V ONEAMP  Prce FOURAMP  Price PANEL METERS
are avaifable with 110 volt or 240 volt output [Please . AwPS Rt Price S0PV, 025 m - :
state]. Auto fypes are fitted wilh 2-pin flai syl No. £ A 0.25 3 21 4,,
sockets up to 500 VA, 3-pin sockels from 750 to 3000 = 05 204 1 0.28 ) X
VA See Ao and Isotation sections for prices. Piugs 2.57 . 0.30 . SIZE: 60mm Wide % 45mm High SIZE: 110mm Wide x 82mm High
extra. kS . X 40mm Deep. X 43mm Deep.

t
2
- o 480 Movament I.A.
SAFETY ISOLATING H 5 Havenen
Pram. 120240V Sec. 1207240V Centre Tap with screen 8 o SPECIAL OFFERI} o0 D3 ot
6
3
0

PR =g 2 KVA ISOLATORS T30 Waro & i A

9.93
VA 1027 Fuily impragnated & screened 01 mA 01 mA
[WATTS} No. . o 05 mA 0-5mA
8 e L 2primary windings 110V agch T 10mA 510 mA
14 Y ) 470 ; 50 VOLTS 2 secondary.wmdmgs 115V each 0590 mA . 0-50 mA
150 . . 5.35 PRIMARY 200/240¥ (2 matching transformers) 0-100 mA
151 ; 861 . SECONDARY 19, 25, 33. 40. 50¢ £29.50 pius carr. & VAT, 0500 mA
152 . . 1031 . 01 AMP
1250 - i 0.2 AMP
! 1431 . b : L Prce 025 olt
750 I s 2212 ! 3 : 1) 035 V. 050 Valt
1000 ¥ 30.57 d . AV, 040 v ¥ r_};pl.l‘vm
\ [ 34.98 - y 15 045 V. §° Moter
o 38.91 - ¥ A v, VU meter 3250 VU Meter
61.51 -

PRICE Pugs PRICE
REF Cased 2P0 + | Eacth Open
£ £ 3

2000 .
3000 7.8

MINIATURE & EQUIPMEN . ! ) VU Msters are complete with deteciors. Moders wide view. Price 2" £3.20
Primary 240V with Screen y POWER UNIT o
“volrs MILLIAMPS
Sec.2 e Soc 2
. 200 s

Post 10p. Price 4 £4.00 Posi 10. Lamps 60p per s8C1Pws 8¢y VAT

TYPE

CG12-05 I
Britis;to C1000 MULTI-METER

Compact  beneral Purpose  Mini Multimeter

Input Resistance 1000 ohms per volt

Ranges "AC Voits  0-15 50 250 1000 Voits

- 0CVolts  0-30 50 250 1000 Volis
SAVES BATTERIES Y oC Current O mA  0-100 mA

SAVES MONEY = Resistance 0-150K ohms

Housed i smarl step) case. finished in bard Size 60 x 24 x 90 mm

spoxy coating. Screened for safely. Complels with Batiesies. Test Prods. Insiructsons

g2

=

500 500
1900 1000
100 s
330 30
500 500
1000 1000

40 —
200 200

k) p
150 150
500 500

Pl e

Output swilched 3. 4.5. 6. 7.5.9 and 12 Volls at Special price £3.35 Post 30p' Plus 8% VAT
300 300 . . 500 mA ILC. Operates trom 240 ¥ mains. suifable
3500 Mo Screen . 18.74 tor Radios. Tape Recorders. Record Players. elc.
700 - 20.10 A Size 7.5 x 50 x 140 ca. Price £4.05 Post 1/-WATT CARBON FILM RESISTORS

SkkpwazzRe

L) 18.87 A 30p. Plus 25% VAT. also avaitable Vo watt at 70°CE 12 range 1000—1MQ 5% tol above
1% 1% 470KQ) 10% tol. at 95p per 100, Plus 25% VAT
tisz7 1000 1000 - AUTO TRANSFORMERS MINIATURE NEONS

VvOL PRIMARY 200-240 PRICE Smm dia.. 12mm length ieads lengttf approx. 20mm. Recommended
) A Y volts VA Ret PRICE Ptugs ballast resistor. 150K ohms for 240 Voit operation. Price: Packet of

AMPS REF PﬂECi (Wans) No Cased 2 & 3 pin 10 tor 60p. Postage 15p Plus 8% VAT
F — . E

Tapped at 115, 220. 240 Volts " PLEASE ADD 8% VAT ON ALL
20 13 431 b d TRANSFORMERS

Tapped at 115, 200. 220, 240 Voits =
= Send for
6.99 25p for Catalogue

I A S P
B4 b i - - LTD.

14.81

nE : DEPT. WW1. SIMMONDS ROAD. WINCHEAP,
SeTa ; CANTERBURY, KENT. Tel: (0227) 52436

50.61

EBBFEwmvnawn—it

REEBERBmman—(t

V WE REGRET THAT ALL ORDERS VALUE UNDER £5
KlNNlE coMPoN ENTs ALL PRICES INCLUDE V.A.T. EXCEPT WHERE MUST BE ACCOMPANIED BY THE REMITTANCE.

SURCHARGE IS INDICATED

10 NELMES WAY,
QUADROPHONIC DECODER MODULE. CB.S /S.Q Type HIGH - SPEED MAGNETIC
HORNCHURCH, ESSEX RM11 2Qz using | C MC 1312P. With slight modificaton direct substitute COUNTERS. 4 d'Q'l;n‘)n reset) 24v
HORNCHURCH 45167 for P.E. "RONDQ'" Board. Complete with Data. £4 each gr:fﬂvs:)sta!e which), 4 x 1 x Tin. 85p.
15% V.A.T. Surcharge

COPPER LAMINATE P.C. BOARD 5 digit (non reset) 24y £1.50. P.P

8.4 x 77 inch. 3 for 75p. P.P. 25p 15p

9.45 x 8.15 inch. 3 for 90p. P.P. 30p S.T.C. CRYSTAL FILTERS (10.7 Mhz). 445-LQU-901A (50

10.10 x 7.90 inch, 3 for €1. P P. 30p Khz spacing). £3. P.P. 20p 4(45~LOU»9())18 (25 Khz spacu’tg), 3 digit 12v (Rotary Reseq) 2' x 1% x 1'%in_£1.30. PP

131 x9.4.inch, 3 for £1:20. P.P. 30p €8.PP 20p 10.7 M.H.Z Canned I.Fs Size 1 x 2 x i (with 15p. 6 digit (Reset) 240v A C £3.50. P P 25p

17 x 9.5 inch, 2 for £1.20. P P. 30p data) 65p. P.P 10p

MONSTER PACK 3 GANG TUNING CAPACITOR 8.5 PF to 320 PF 80p. P.P

20p. C
g L VILF./U.H.F. POWER TRANSISTORS (1ype BLYSB) 3 wall  [oonon Tor muteror teror uor £5.78, PP 41 Connectng
-50. P. p output at 100-500 Mhz, £2.25. P P 10p wire {twin ' twisted) 220yd reel €3. p.p. 75p
MINIATURE METERS 500 Micro amp. (level/stereo beacon s
TELEPHONE DIALS (new) €1. PP etc) scaled half black/ half red Size 1 x 1 inch 68p. P.P. 15p MINIATURE REED RELAYS (3/6v) 1 make (30 x 8mm)

15p

EXTENSION TELEPHONES (Type
706). Various colours. £3.95. P.P 75p
RATCHET RELAYS (310 ohm) Various
types £1.20. P.P. 20p
UNISELECTORS (New) 25 way, 12

20p; 2 make (32 x 12mm) 30p. P.P.'5p. 12v. 2 ¢c/o 5 amp

HD RELAY 65p. PP 15p 240v A.C. RELAY {(PLUG-IN TYPE)
HIGH CAPACITY ELECTROLYTICS 3 ¢/0, 10 amp contact with base 85p. PP 25p
2,2004f/100v (4 x 1%in) 90p. P.P 20p 2.500.f/3100v (4 x
2in) 90p. P.P. 20p. 4.700ut/25v {2 x 1%in) 65p. PP 15p .
10,000uf/25v (4% x 1%2in.) 78p. P.P. 25p. 6.800uf/63v (3 x GARRARD PLINTH & COVER. For Zero-100° etc
Bank (Non bridging), 68 ohms 2in) €1. P.P. 20p. 25.000uf/40v (4% x 2Vain) £1.25. PP beautifully finished in brushed aluminium and biack with
£6.50. P.P. 50p 25p. 47,000uf/40v Powerlytic {52 x 3in) £2. PP 60p hinged smoke / grey perspex lid.€9.75 P.P. £1

MINIATURE UNISELECTOR 100,000.f/10v Powerly_(ic (4%2 x 3in) €1.50. PP 30p "
(Ex_Equip.) 6 Bank (6 non bridging. 1 bridging 100 ohms. 160.000uf/ 10v Powerlytic (B x 3in i £2. P P 50p 24v. A.C. RELAY (PLUG-IN). 3 pole c/o 75p. P.P 15p
2430V DC £1.50.P P 50p . -
2-pole change over -558p. P.P. 15p

MULTICORE CABLE. 6-core (6 colours) 14/0076
Screened P V.C. 22p per yard: 100 yards at £16.50. P.P

OVERLOAD CUT-OUTS. Panel mounting (1% x 1% x Y2in)) BULK COMPONENTS OFFER. Resistors/Capacitors. 600

800 M/A/1.8amp.-10 amp 45p. PP. 5p 2p a yard, 7-core (7 colours) 7/22mm_ Screened PV.C ;e;v zcgm;?‘og\ue/mf’ :21"50' PP 35p Tnal order 100pcs. 60p.
. . 22p per yard; 100 yards £16.50. P.P 2p per yard. 30-core P o V.A.T.
:?:VANCE TRANSFORMERS “VOLSTAT". Input 240v (15 colours) 25p per yard, 100 vards £20. PP 2p per M@ G 210 ,
yard .C. Y. Input 240v a.c. gving 17%v d.c @ 12 amp
C.V.50. 38v._at 1 amp: 25v at 100‘m1 a. 75v at 200 m/a = (unsmoothed) 2% x 2% x 2%in. £2.25p. p.p 45p‘
éavp’; ngp . 3,25 7 p 75 T(I)(B)BOI; CAB7I./E (8 colours). 10m. £1.65. PP 20p
V.75, v at 2%2 amp .25, p m. B-core mm Bonded side by side £11.50. PP M . . b
C€.V.100. 50v.at 2 amp . 50v_at 100 m/a. £4. PP 75p £1 v hc::hr‘s')A:S'JPgmmﬂ;g:SED TIME" INDICATORS. (0:5000
C.V.250. 25v at 8 amp: 75v at ¥z amp. £6.50. P.P £1 50 ’
C.V.500. 45v at 3 amp, 35v. at 2amp. €12, PP £1 75
H.T. TRANSFORMER. Pnm 110/240v. Sec 400v. 100 L.T. TRANSFORMER prim 240v Sec 20v @ 2 5 amp £2.
N IrT oap TRANSFORMERS PP SOp o e 20
L.T. TRANSFORMER "TOROIDAL". Prim. 240v Sec. 30v VO, B iy L.T. TRANSFORMER (' C CORE). v Secs
at V2 amp Size 3in dia. 1 thick £1.65. PP 20p L.T. TRANS . Prim. 110/240v  Sec 1.3'8-9v Aliat 1 5amp. 50v at 1 amp £250. P.P 50p
O TRANSFORMER. Prim. 240v. Sec. 27-0-27 atB00 m/a  25/24/25val 10amps £7.F P .1 LT. TRANSFORMER ('C ' CORE) 200/240v Secs
7.5.amp £€2.25. PP 5.0p L.T. TRAN$FORMER.P Prim. 110/240v. Sec 1.3-9-27v Allat 4 amp £4. PP 50p
ek 20/21/22v a1 8 amp £6. PP &1 L.T. TRANSFORMER ( C CORE) 200/240v Secs
::ird.r:,?'ﬁFg)RMm'P”m 110/240v Sec. 50v. at 10amp LT mAngoan_ e e f—,go" Sec. 0/24/40v T Ol0 ap £7.50. P P £1 50
? P y 3 at 1Y%z amp (Shrouded) £1.95. P.P P L.T. TRANSFORMER ('C'' CORE) 200/240v. Secs
';'27\;&“,‘\:::0&";5“9 P”"goj‘“’v Sec 18v.at15amp & | 3" TRANSFORMER. Prim 200/250v Sec 173920y All at 4 amp £5.50. P P 75p
LT. TRANSFORMER. Prim. 240v Sec 18v 1 amp. £1.PP 20/40/60v at 2 amp _ (Shrouded) £3. P P 50p L.T. TRANSFORMER ( C CORE) 120/120v Secs
Son L.T. TRANSFORMER. (H.D ) Prim 200/250v Sec 18v 1.3.9.9y All at 10 amp. £6.50. P.P. £1 50
MER. 12 7 . . at 27 amp. 40v at 9.8 amp.. 40v at 3.6 amp.. 52v at ! L.T. TRANSFORMER ('C'' CORE). 110/240v Secs 1-3-9v
L.T. TRANSFORMER. Prim 240v Sec 12v.atlamp.70p. oo 95,5137 amp £17.50. P.P.£2.50 10 amp. 35v. 1 amp.. 50v. 750 M/A £6.50. P.P. £1 50

PP 25p
MAIL ORDER ONLY.. PERSONAL CALLERS BY APPOINTMENT.
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100 WATTS |

HY200

i

The HY200 is the latest hybrid amplifier from [.L.P. It has been designed to be virtually
indestructible lending itself to domestic and industrial applications. Latest design
techniques including thermal shutdown make the HY200 the most advanced amplifier of its
kind in the World. Only five connections are required, input, output, power lines and earth.

Features: Specifications:
Short Circuit Protection Output Power 100 watts R.M.S. into 8%
No External Heatsinking Input Impedance 100K$2
Thermal Shutdown Input Sensitivity 500mV R.M.S.
Only Five Connections Distortion 0.05% Typical
Low Distortion Signal: Noise 96dB

Power Band Width 10Hz - 45KHz + 3dB
Price£21.20 +VAT£5.30 Power Supply 45-0-45v D.C. at 2 Amps
P&P free Weight 1 Kilo (2.2Ib)

Power Supply PSV90 suitable for one HY200
Price£10.56 + VAT £2.64
P&P free

TWO YEARS GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd, Please Supply.
C land H Total Purchase Price___
ros§ an ouse, | Enclose Cheque [J Postal Orders O Money Qrder (J
Nackmgton, Canterbury, Please debit my Access account [0 Barclay card accocunt O
Kent CT4 7AD Account numbgr-,- .
Name & Address
Tel (0227) 63218 Signature

WW—052 FOR FURTHER DETAILS
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More than
just a catalogue!

PROJECTS FOR YOU TO BUILD

4-digit clock, 6-digit clock, 10W high quality power
amp., High quality stereo pre-amp., Stereo Tuner,
F.M. Stereo decoder, etc., etc.

CIRCUITS .. Frequency Doublers, Oscillators, Timers,
Voltmeters, Power Supphes, Amplifiers, Capacitance
Multiplier, etc., etc.

Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lampholders, audio leads,
adaptor plugs, rotary and shide potentiometers, presets,

relays, resistors {even 1% types! ), switches, interlocking - 8y 2 : g Frtdag. + 1
L & B, 5 I ; LT
pushbutton switches, pot cores, transtormers, cable and 'j‘f%,,\ ,ﬁ:\ = : & ,{? SO
. E ) E2564 £ &

wire, panel meters, nuts and bolts, tools, organ components, { N\ % - l“‘*si’g = e

keyboards, L.E.D.'s, 7-segment displays, heatsinks,
transistors, diodes, integrated circuits, etc., etc., etc. . ..

E N N

Really good value for money at just 40p.

The 3600 SYNTHESISER

The 3600 synthesiser includes the most popular features of the
4600 modet, but 1s simpler. Faster to operate, it has a switch
patching system rather than the matrix patchboard of the larger
unit and 1s
particularly
suitable for hve
performance
and portabie
use

The 4600
SYNTHESISER

We stock ali the parts for this
brithantly designed synthesiser
including all the PCBs,
metalwork and a drilled and
‘printed front panel, giving a
superb professional finish.
Opinions of authornity agree the ET! International Synthesiser 15’
tachnically superior to most of today’s models Complete
construction details available now in our booklet price £1 50,

or S.A.E. please for specitication

ELECTRONIC ORGAN

Build yourself an exciting electronic

| Organ. Our feaflet MESDH1, price 15p,
deals with the basic theory of electronic
organs and describes the construction of
a ssmple 49-note instrument with a single
keyboard and a linnted number of stops.
Leaflet MESS?2, price 15p, describes the
extension of the organ to two keyboards
each with five voices and the extension
by an octave of the organ’s range. e
Solid-state switching and new footages along with a pedal board
and a further extension of the organ’s range are shown in

leaflet MESS53, price 35p. (Pre-publication price 15p).

- e v -

-
v v e e e
-
v

S.AE. please
for price list

GRAPHIC
'EQUALIZER

3 » A really superior high

’ quality stereo graphic

y equaliser as described in

! Jan. 1975 issue of ETI.

| We stock all parts {except
woodwork) including all

the metal work drilled and
printed as required to suit our
components and PCBs.

Complete reprint of article — price 15p.

NO MORE DOUBTS ABOUT PRICES

Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'il tell you about price changes in advance for
just 30p a year (refunded on purchases} If you aiready have our catalogue send us an s.a.e and we’ll send you our latest hist of
GUARANTEED prices. Send us 30p and we'll put you on our mailing hist you'll receve immediately our latest price hist then every
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before the
prices are implemented! plus details of any new lines, special offers, interesting projects and coupons to spend on components to

e 30
(CIE T S ‘-----------------Ew‘

NOTE  The price st 1s based on the Order Codes shown in our ‘
catalogue soO an investment 1n our super catalogue 15 3n essential | enclose Cheque/P.O_ value _

tirst step & For copy/copies of your Catalogue
Call \n at our shop, 284 London Road, Westchtf on Sea, Essex . N
Please address all mait to . ame i

MAPLIN ELECTRONIC Address _ -

eEEEn

== kil 8 e :
b0 Box 3 Haylegh Estex 556 8LR. EMAPLIN ELECTRONIC SUPPLIESE 2r st s
EEEEEEEEEEEEEEEEED

A/
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TYL 7400 SERIES

7400 £0.11 7440 £0.1 7485  £085 74155
7401 011 7441 .60 7486 0.24 74156
7402 0.1 7442 055 7488 2.50 74157
7403 011 7443 0.5 7489 150 74158
7404 013 7444 060 7490 040 74160
7405 0.13 7445 0.75 7491 0.55 74162
7406 022 7446 08s 7492 0.43 74163
7407 0.22 7447 075 7493 0.43 74164
7408 0.14 7448 065 7494 0.49 74165
7409 014 7450 0.12 7495 0.49 74186
7410 011 7451 0.13 7496 085 74170
7411 0.16 7453 0.13 74100 089 74175
7413 0.26 7454 0.14 74107 027 74180
7416 0.22 7460 ot 74121 027 74181
7417 022 7470 024 74122 0.37 74182
7420 011 7472 0.21 74123 049 74192
7426 023 7473 025 74145 057 74193
7430 012 7474 0.25 74150 059 74194
7432 0.22 7475 037 74151 0.59 74195
7437 025 7476 0.26 74153 069 74198
7438 025 7483 0.69 74154 108 74199

PRI B WN TN
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FOR INDUSTRY AND HOBBYIST
o iy PATCH
MONTHLY SPECIALS from DEMA ELECTRONICS ALL EX-STOCK - same pav DES
€T5002 Battery Oper. 5001 £119 555 Timer £04 MAINS ISOLATING vAT 8% 12 and/or 24-VOLT
CT5005 12 Digit 4 Funct w/Mem 1,48 556 Dual Timer 0. 70 { PR1 1207240V SEC 120/240V PRIMARY 220-240 VOLTS
MMS5314 24 Pin 6 Digit Mux 2.75 1CLBO38 Funct Gen Vol Contr CENTRE TAPPED AND SCREENED
MMS5376 4 or 6 Digit Alarm 1.95 Oscillator Sine. Sq 195 ‘ VA Ref. AMPS
CT7001 4 or 6 Digit Alarm 375 9-Digit LED Dispiay Comm Cath Comp Ref. No. 24v
1101 256 Bit Ram Mos 1.05 w/8 Digit CIk Chips 12" Char 195 No. (Watts) £
1103 1024 Bit Ram Mos 195 7446 65 07* 20 3.77 m
5261 1024 Bit Ram L/Power 195 7448 149 60 4.69
1702A 2KE-Prom U/Violet 9.95 7475 150 100 5.33
5203 2048 Bit U/Violet PROMS 995 7490
2102 1024 Bit Statis Ram 295 7493 : g; ggg Iggg
74123 :
163 350 12.47
154 500 14.33
155 750 21.94 BRS
156 1000 30.51 BRS
167 1600 34.89 B8RS
168 2000 38.92 B8RS
159 3000 51.48 BRS
}1150r 240 sec onlv N 30 VOLT RANGE
50 VOLT RANGE SECONDARY TAPS
SECONDARY TAPS 0-12-15-20-25-30V
01.19-25-33-40-50V of .
Ref.  Amps.
No. P g

>
3
h-3
@

£
1.90
2.52
3.77
4.70
5.56
6.73

102
103
104
105
106
107
118
119

60 VOLT RANGE AUTO TRANSFORMERS

SECONDARY TAPS . va P&P
0-24-30-40-48-60V . (was) AUTO TAPS p
Ref. P&P 0-116-210-240 175 57
No. AmPs € 75 0.115.210-240 3.05 72
124 2.48 150 0-115-210-220-240 4.33 72
126 3.68 300 611 85
127 5.33 500 936 1.25
125 7.90 1000 14.36 161
123 9.19 1500 19.02 BRS
40 10.24 2009 25.41 BRS
120 12.07 3000 36.84 _BRS
121 15.75
122 19.40 SCREENED MINIATURES
20.25

2.7
3.55
4.95
6.10
7.98
12.71 7.52

10.20
13.63
17.75 39 0 1036

OO WN-O
cooocoowm
WOHNBWN—=O

o
o

HIGH SPEED 74H0Q
74H00C £0.18 74H20 £0.16 74H52 £0.16 74H71
74H01 016 74H21 0.16 74H53 0.16 74H72
74H04 016 74H22 0.16 74454 o 74H74
74405 o1 74H30 0.16 74H55 0186 74H76
74408 0.16 74H40 0.6 74H60 0.16
74H10 0.16 74H50 0.16 74161 016
74H1L 0.16 74H51 021 74HB2

CMOS 4000 SERIES

4000A £0.19 4014 £1.10 4028
0.19 4015 1.10 4030 050
019 4016 055 4042 095
0.90 4019 067 4043 1.20
019 4020 1.15 4044 1.20
1.30 4021 110 4043 0.48
049 4023 0.19 4050 0.48
0.49 4024 0.85 4066 075
0.19 4025 0.19 4068 023
0.39 4027 075 4069 0.23

NORDOUTE WN — O
cooooocoooowv

e : - mA Voits £
HIGH VOLTAGE 238 200 3-0-3 :g

&
&

212 1A1A 0-6
MAINS ISOLATING 13100

PRI 200/220 OR 400/440
SEC 100/120 OR 200/ 240 53? ggg_ggg
P&P | 208 1A 1A
VA Ref. £ » 236 200. 200
60 243 4.37 97 | 214 300 300
350 247 10.93 1.4t 221 700(DC)
1000 250 26.31 8RS | 206 1A A d
2000 252 44.12 BRS | 203 50G 500 315 72
- 204 _ 1A 1A .14 72
SPECIAL OFFER S112 500 12 15 20,24, 30 1.97 582

(ased Ispiaior (& Twnsiomer | CASED AUTO. TRANSFORMERS

;:\://Of\lvsla:fggvg;%c 116 240v rrairs lead input and USA 2-pin outlets
: 20VA £3.29. P&P 72p Ref

150VA £6.37, P&P 85p Ref

500VA £16.97, P&P £1.25p Ref

1000VA £18.39 BRS Ref

£0.10 336 £0.10 944 £0.10
0.10 937 0.10 946 oto

156 25
1.64 25
202 51
3.07 58
156 25
2.03 58
2.38 58

o
©

Pod
00
[eR ki)

S
[=1-)

TO99 0.45 TD92 £1.25 739
vV DIP 029 ADIP 80 741
TO99 0.45 ADIP 108 747
TO100 0.50 vVDiIP 051 748
TO99 060 ADIP  0.55 5556 (1456)
v DiP 0.38 VDIP  0.45 5558 (1458}
T099 045 8DIP 075 ULN 2111
ADIP 059 BDIP 255 LM3900
T099 0.79 BDIP 255 75450
309K TO3 1.45 BDIP 255 75451
310 T pkg 0.65 ADIP 126 75452
an v Dt 090 vDiP 120 75453
320K TD 3NEG vDIP 125 75454
62,1215 1.25 ADIP 022 75491
324 A DIP 1.07 ADIP 025 75492
339 ADIP 1.49 ADIP 030
340K TO3 210 ADIP 038
12V 1 AMP

V - Mini Dip A = 14L Dip 3= 16 01p  TO99 8-Pin Header TQ100 10-Pin Header
Dara sheets supplied on request. Add .20 ea excepted as noted.
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BRIDGE HIGH QUALITY MODULES
3 watt RME Amplifier
— R ECTIFIERS . 5 watt RMS Amplifier
50v 35p 1C watt RMS Amplifier
100v 49" 25 watt RMS Amplifier
200v ¥ Pre-Amp for 3-5- 10w
400v 65p Pre-Amp for 25w
600v S50p Power Suppties for 3-5-10w
PM7A6 500v 10A £2.35 Power Supdies 3«01 25w
o% Transformer for 3w
P&Fi ?Sp YAT 23 Transformer for 6-10w
METERS Transformer for 25w
AVO8 Mk 5 £55.88 P&P Amps/Pre-Amps / Power Supplies
AVO72 £21.72 P&P Transformers 5
u4313° £13.85
u4315° £11.80 POWER UNITS
{USSR). inc. steel carrying case CC12-05. Output switched
P&P 1 10 VAT 8% 3-4-5-6-7.5-9-12v at 500mA
— — £4.08. P&P 40p VAT 25
MAGNETIC TO

CERAMIC ANTEX SOLDERING IRONS
CARTRIDGE CONVERTER 15W £2.68. 18W £2.45. 25w £2.26.
Operating Voltage 20/ 45v Soidering iron kit £3.61
ONLY £2.65 P&P 18p Stand tor above £1.13. P&P 25p VAT 8
VAT 259

= — —— — -
CALCULATORS & CLOCKS w/DATA
MEMORIES w/DATA ' 5001 Cal Chip £ 099

1101 256 Bit Ram Mos £ 179
1103 1024 Bit Ram Mos 2.25 joed g:: g::: : ;g
7489 (8225) 64 Bit Ram TTL  1.50 G Gt oo
8223 Programmable ROM 250 HE Gt e
5260 1024 Bit Ram Low Power 1.95 5313 Crock Chip 295
-~ 5314 Clock Chip 3.45
5316  Clock Chip 395
LEDS Data only for any of above 0.50
MV 6020 Jumbo Red or Clear £ 0.15 Refundable Against Purchase.
MAN | Red 7 Seg. 270’ 1.30 [TRANSISTORS
e ;X lev2219a 105 £037| 28 4124 7082 010
A0 oren S°° 250 |2V 2222 TOW8  015|2N 4126 TO92 010
DO . 50 128 2368 TO18  0.10| 2N 4401 TQ92 0.10
; ) 2N 2905A TOS  0.38| 2N 6225 TOS2 0.10
iblciceg ooty ollens 295 15N3227  TO18  03212N 5226 TO92 0.10

DISCOUNTS: 0:';,';,‘ Alt 1tems New Branded
10% on orders over £ 10 oo By DEA
15% on orders over £15 £25 Guarenteed By DEVA ELECTRON'CSJ

TERMS: PRICES LISTED ARE BRITISH POUNDS & PENCE
SEND CHEQUE WITH ORDER.

ENDME  \VASTERCHARGE, BANKAMERICARD, BARCLAY
CARD ACCEPTED. TERMS OFFERED TO
SCHOOLS & INSTITUTIONS.

‘ POSTAL AND HANDLING CHARGES

\*m

PLEASE ADD VAT AFTER P&P
BSR MINI-DECK | ELECTROSIL AND SEMICONDUCTOR
4-speed autochanger £6.00. STOCKISTS — CALLERS WELCOME {(MON -FRI )

P&P §1p VAT 25% R SEND STAMP FOR LISTS

Barrie Electronics Ltd.
3,THE MINORIES,LONDONEC3N 1BJ
TELEPHONE: 01-488 331

EAREST TUBE STATIONS: ALDGATE & LIVERPOOLST.

SHIPMENT VIA AIR MAIL
under 4.99 add 0.35 £ 10 and over

5.00-9.99 add 0.25 No Charge

DEMA ELECTRONICS INTERNATIONAL
P.O. Box 407 San Ramon, Ca. 94583 USA
Cable DEMAELINTL

WW—037 FOR FURTHER DETAILS
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P. F. RALFE

Phone 01-723 8753

1 etc. For

MARCONI TF801D/IS.
MARCONI TF801B/2S.

SIGNAL GENERATORS

10-480 mHz P.QQA.
10-480 mHz £225.
HGN MS3/U. 9.7-11.9 and 77-109 mHz. AM/FM.
ADVANCE SG63D. AM/FM 7.5-230mHz £125.
RACAL/AIRMEC 201A. 30kHz-30mHz. As new. P.O.A.
ADVANCE SG21 VHF Square-wave generator 9kHz-100mHz. £25

10 CHAPEL ST. LONOON NW1.

COSSOR CDU110. DC-80mHz
TEKTRONIX 545A with CA unit.
only £295.00

OSCILLOSCOPES
SOLARTRON CD1400 DC-15mHz.

DC-30mHZ. Price

TEKTRONIX 531 DC-15mHz with L type plug-in
TEKTRONIX 535 DC-15mHz with L type plug-in
TEKTRONIX 5458 DC-30mHz with ‘CA’ plug-in.
TEKTRONIX §85A, DC-80mHz with type 82 plug-in.
TEKTRONIX 6548B. Storage oscilloscope.
TEKTRONIX 502, 200uV. Sens. X-Y.

TEKTRON1X C27 Polaroid Camera. Series 125 with 560 series adapter.

ulse unit. £105.

1kHz-1 ,GOIOmHzJ £175.

MISCELLANEOUS TEST EQUIPMENT
MARCONI TF1400S double pulse generator with TM6600/S secondary

ARCONI TF791D deviation meter, 4-1024mHz. 0-100kHz deviation.
MARCONI 455E Wave Analyser £120.
MARCON! TF2600 Valve Voltmeter 1TmV-300V. Excellent. £75.
ROHDE & SCHWARZ USVD calibrated receiver 280-940mHz (4600mHz)
LEVELL TG200 DM. RC Oscillator, c/w case. £65.

ROHDE & SCHWARZ URV milli-voitmeter
1mV-10V. With ‘T’ type insertion unit, free probe and attenuator heads.

BN10913 (late type)

COSSOR 1453 True RMS milli-voltmeter. Excellent. £75.

AIRMEC TYPE 210 modulation meter. Excellent condition.

‘ROHDE & SCHWARZ "'SCR'" V.H.F. Signal Generator 1000-1900 mHz
MARCONI type TF936 Impedance Bridge. £85.00.

GERTCH Phase Angle V. Meters. Range 1mV-300V, in 12 ranges.
SOLARTRON oscillator type CO 546. 25H2-500kHz. £30.00.

FANS

Dimensions 4-5 x 45 x {5 ins.
Very quiet running, precision fan
specially  designed for cooling
electronic equipment, amphﬁers
110V. AC operation—
(pracuse is to run from split
primary of mains transformer or
use suitable mains dropper) cC
only || Watts. List price over £10
each. Our price, in brand new
condition. is £4.50.

GAMBRELL Precision 4 Decade Resistance Box. 1-11, 110 ohms.
£24.50.
BOXER INSTRUMENT GENTS/FRIEDLAND fire alarm

bells Operating voltages 12v dc/24v
dc. All in as new condition and tested
before despatch. Sizes 6/8/12 inch.
Prices £4.80, £5.20 and £6.50 resp.

COMPUTER PERIPHERALS. Tape
punches. 8 hole by Westrex and other
well known manufacturers. Tape
readers by Elliot. All virtually brand
new. Prices are better than one half the
maker's. Write or ‘phone for quotation.

POWER SUPPLIES
WEIR Electronics modular unit.
Model OCAR. Regulated & sta-
bilised. 0-7vV @ 2A. £9.50.

Centrifugat blowers by WOODS. 8 inch
i} snail type. Qutlet 2% x 2in 24V DC
2.8A. 2400 r.p.m. Grey stove finish.
All brand new. Price 1s £10.50 +
carriage.

An exceptional buy enables us to offer
stabilised and regulated power supplies
by APT at a very cheap price. 16-24v
dc @ 10 Amps, and 8-10v dc @ A.
Both supplies are extremety stable with
low ripple voltage Price each £18.50
+ carriage.

MINIATURE DEAC N.-Cad. batteries
type 70DK. 3 celis in package
_ 25x17x15mm. 75p, post paid.

‘MANY TYPES of RF plugs and
sockets in stock:—

BNC plugs 5052. 30p. BNC sockets
5002, 28p. N. Type plugs 500. S0p.
Burndept plugs. 40p. Burndept
sockets. 49p. Miniature PYE. 20p.
Miniature sockets. 20p.

All connectors are brand new.

GEC Courier Walkie-Taikies 3 Chan-
nel Re-chargeable batteries. Mid-

band. £55 parr.

| Immediace delivery. Please add
.AE! miniature iselectors. Type
2200C. 3 banks. 1 bridging. 2

non-bridging wipers. 12 positions.
Coil resistance 50 ohms. Complete

with bases. Brand new. £4.50 each.-

20-way BPO Jack strips to accept

316 type Jack plugs. Also quantity

of 316 plugs available. Ali good

sgondijtion.

£.M.I. oscilloscopes model WM 16 with
type 7/1 W.B.A. plug-in unit. Sup-
plied in perfect condition complete with
trolley. £125.00. _
HEWLETT PACKARD/
BOONTON TYPE 89008
Peak-power calibrator. Measures
true peak power +.6 db absoluce.
Frequency range 50-2000Mhz. RF
power range 200mW peak, full-
scale. RF Impedance 50 ohms.
O.A,

?1

MARCONI| TF995A2/M AM/FM
R.F. SIGNAL GENERATORS.
1.5-220mHz. 0-100kHz Deviation.
1pV—100mV output. Sold in excel-
lent condition. P.0.A.

lPLEASE ADD 8% V.AT. TO THE TOTAL AMOUNT
INCORRECT AMOUNTS WILL

WHEN ORDERING.

CAUSE DELAY IN DESPATCH. THANK YOU.

| P

o m
'bu-’,,
“}'3")# NEW
‘._;) l . ”ﬁ‘:‘ 1wt ¥ an
e EEt PRICES!
s

SQ QUADRAPHONIC DECODERS

SQ the leading quadraphonic system, designed by CBS engineers offers not only 4 channel ambiophony from the
fast expanding range of SQ encoded discs but also immensely ncreased depth and fullness of sound from
standard stereo recordings too

Feed 2 channels {200 1000mV as trom most pre } into your chowe of any of our J decoders
and take 4 channefs out with no overall signal tevel reduction. On the logic enhanced decoders Volume Front
Back LF RF LB AB and Dimension controls can all be implemented by simple single gang potentiometers —no
need for exotic 4-gang umits!

These state-of-the art circuits used under licence from CBS are offered n kit form comprising first grade

companents only—fibre glass circuit boards of professional Quality designed for edge connector insertion all
resistors 2% metal oxide all polysty and 5% or bettes and in decoder L2 ultre low
noise {MPS A18-0 5dB.typ ) transistors used in each amphfying stage

M1 Basic matrx decoder with fixed 10 40 blend 10 Resistors 14 Capacitors 1 Integrated Circwit. Printed
Circurt Board £5.90,

LT Full logic controlled decoder with “wave matching and front back logic for enhanced channel separation using
three specially designed Integrated Circuits 24 Resistors 42 Capacitors 3 Integrated Circuits Printed Circuit
Board. £17.20.

L2 More advanced full logic decoder with varable blend _extended frequency response increased front back
separation 43 Resislors 44 C. tors 3 Crrcurts 9 T 6 Diodes Printed Circuit Board £24.60.

Al kits include IC sockets and construction notes Prices inciude CBS heence fee

Please wnite for further detals in FREE LIST

United Kingdom- Post Free Please add 25% VAT Overseas No VAT Please add (per kit) £200 p & p
AIR MAIL or £1 00 p &p SURFACE MAIL

AMBIENTAccnusI

! ANDOVER, HANTS SP10 3LQ, f‘

PO BOX 3000
WW—040 FOR FURTHER DETAILS

RADFORD HD250

High Definition Stereo Amplifier

A new standard for sound reproduction in the home! We
believe that no other ampilifier in the world can match the
overall specification of the HD250.

d

Rated power output: 50 watts av. per
from 4 to 8 ohms, both channels driven,

l into any imp

Maximum power output: 30 watts av. per channel into 5 chms.

Distortion, preamplifier: Virtually zero (cannot be identified or measured as it is
below inherent circuit noise.)

Distortion, power amplifier: Typically 0.006% at 25 watts, less than 0.02% at
rated output {Typically 0.01% at 1 Khz)

Hum and noise: Disc,—83dBV measured flat with noise band width 23 Khz (ref
5mV); —88dBV ""A'' weighted (ref. 5mv)

Line —85 dBV measured flat (ref 100v)
—88d BV A" weighted (ref 100v)

Hear the HD250 at

SWIFT OF WILMSLOW

Dept ww

5 Swan Street, Wilmslow, Cheshire (Tel. 26213)
Mail Order and Personal Export enquiries: Wilmslow Audio, Swan Works, Bank
Square, Wilmslow (Tel. 29599)
In stock: All Radford speaker drive units and crossovers, ZD22 preamp, Low
Distortion oscillator LDO3 and Distortion Measuring set DMS3.

WW—041 FOR FURTHER DETAILS
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BGASUNE electronics

CD4000AE
CD4001 AE
CD4002AE
CD4006AE
CD4007 AE
CD400BAE
CD4009AE
CD4010AE
CD4011AE
CD4012AE
CD4013AE
CD40T4AE
CD401SAE
CD4016AE
CD4017AE
CD4018AE
CD40I9AE
CDA4020AE
CD4021AE
CD4023AE
CC4022AE
CD4024AE
CD4025AE
CD4026AE
CD4077AE
CD402BAE
CD4029AE
CD4030AE
CDA4035AE
CD4040AE
CD4042AE
CD4040AE
CD404%AE
CD4050AE
CD4051AE
CD4052AE
CD4056AE
CD4060AE
CD4066AE
CD406BAE
CD4069AE
CD4070AE
CD4071AE
CD4077AE
CD40BIAE
CD4082AE
CD4085AE
CD40BSAE
CD4093AE
CD4099AE
CD4511AE
CDAS2BAE

booklet.

tP1185 IF Swip

£1.

£1.

£1
£1

£1.
£1.

£1.
€1,

£1.
£1.

£2

£1.
£1.

£l
£2.
£1.
£2.

£2.
£2.
£2.
£2.
£1.

.75
75

.79

L N R T TP

OUR PRICE ONLY £6.59.*
(Data ond Circuit Booklets olone 20p.}

The AY-5-7224 tick-tock

Anather marvel from G.1. A 16 pin
12-24 hr. Clock 1.C. with 25 pin capobility
and low external parts count .
monufacturers detailed leaflet £3.950*(inc .
VAT) (Leaflet alone 20p.) Full Kit
{excluding case) available towards
end of 1975. Phone Clive for details.

MULLARD MODULES

Still make the simplest, highly
reliable F.M. tuner

LP1186  Varactor tront end

LP1400  Mulnplex decader

£1.93 *
19p*
£1.46 *
CD4049*
CD4050"
17p*
17p*
50p*
46 ¢
46 ¢
48p*
o7 "
.56 ¢
pos
64"
46"
17p*
£1.53 *
£1.05 *
17p*
32
82°
EE
.56 ¢
59
£1.46 *
£1.69 *
£1.24 *
£1.79
58p*
58p°
£2.32
£2.32 *
76 ¢
99 +
94p*
p*
24p°
2p*
24p*
59
%p*
2p*
£1.06 *
£1.06 *
£1.20 *
£246 *
£1.79
£1.08 *

£1
£1

£1
£1

£1
£1

£2

£1
€1

£1

£1.

£1.

£1.

£1.

£1.

€.
£1.

€1,

Supplied with

VAT INC

This state-of-the =art MOS LS chip contain
all the logic necessary for a 3} decade, dual
slope integrating, automatic palarity detecting
DVM  Supplied with free date and circuit
AY-5-3507

Items followed by o*
inc. VAT a1 8%

ol | others include 25%|

1.C. SOCKETS

Overseas Customers
deduct 2/27 from *
items. 1/5 from others

LINEAR 1.C.s

Dept. 5, 56, Fortis Green Road,
Muswell Hill,  London, N0 3HN.
telephone:  01-883 3705

postage & pocking

20p.

Ordens for over £6. post
free . Except transformeny

WW-—061 FOR FURTHER DETAILS

555 (8 pin diplV 35 * | Ay-1-0212 £6.93 Lm2111 £1.12 SN76001N (TAAS1Y) £1.82
555 (TO-99)T 8lp * | Ay-1-5051 £1.44 LM3900 6% SN76003N £3.30
Bt Sy, it o 556 (14 pindip) £1.29% | ay-5-1224 €395 ¢ | WM3909 Sp * | SN76013N £1.98
of 100. Just snip off what AY-5-3500 £€6.59 * | mC1303L £1.94 SN76023N £1.98
youlacei 65, AaTare 703 (RF/IF Amp)  68p AY-5-3507 £6.59 * | MC13G4p 85p SN76227N(MC 1327) £1.89
Dual in line 709 (8 pin dip) 38p AY-5-4007 £7.94 * [Imci3iop £2.1 SN76532N £1.86
8 pin 13p. 24 pin 26p. 105 709 (T0-99) 450 MC1312P £2.52 SN76544N €1.81
14 pin 15p 28 pin 30p. 8 pin 3lp. 709 (14 pin dip) 3% BHA0002 £3.01 MC1314pP £4.34 SN76550- 2(TAAS50) 89p
16 pin 15 36 pin 39 p. ; 710 (8 pin dip) 3% MC1315P £4.85 SN76552-2 8lp
pin Lip N3y pr=—10pin 350" MC1327P 1.48 '
710 (10-99) 45p | ca2il €19 paciaany Yo | SN76660N(TBA120) 75p
FREE "[Rcy[rs 710 (14 pin dip) d4p CA3045 £.69 MC3401P 8ip SN76666N (CA3065) £1.12
71(10-99) Sle | cadnas 86p MC 13399 £1.60
Our 8 Page A4 Audio |.C. Booklet 7M1 (14 pin dip} 44p CA3053 5% MC1350 68 TAA263 £1.50
is supplied FREE with purchases of 720 (A.M.Radio) £I.76 CA065 £1.60 MC 1351 gzg TAA300 £2.16
Linear 1.C.."s worth £1. or more 723 (10-99) £1.99 | Ca3075 £l 64 MC 1352 o TAA310A £1.87
(35p.. if sold olone) Contains circuits 272304 pin dip) 55¢ CA3078 £1.26 MC1357 £1.60 TAA320 £1.44
and pin connections 3741 (8 pin dip) 30p CA3080 59 MC1358(CA3065) £1 .23 | TAA350 £2.43
15 Amplifiers 250 mW to 20 watts 741 (T0-99) 43p CA308) £1.86 MC 1375 (156 TAA370 £3.45
5 Audio Pre-Amgplifiers 741 (14 pin dip) 3é6p CA3082 £1.86 | mciass ssst) 8Sp * TAAS550 75
I Taope Pm»_Am,nner 747 (14 pin d'?p) £1.04 CA3089E (TDAI200) £2.43 | wmC1456Ce 177 TAAS70 £2.75
I Power Driver 748 (8 pin dip) 4% CA3097E £1.67 * | mcisssem 89p TAA700 £5.03
I Instrument Amplifier (Bifet) 748 (T0-99) 46p CA3123E £1.76 MC 14486 230 *
| General Purpose Mini Amplifier 748 M pindip) 4% | Camio 84p T G | TBATZ0S £1.25
I D.C. Cantrolled Gain Control 753 (F.M. Tst.I.F) CA3401E (LM390C) 68p | MC 14985 101 18A231 £1.02
| Micro-mini radio (2 1.C's) £1.08 | 36008 N1.44 | Mcas02e 165 TBAZ) (723)  £2.59
PIIOM-IMRU 75491 88p | Mc3dotp 8ip TBAS500Q £3.16
NCTON 75492 €0 * | Basma  £38s
MEC4 TBAS30Q €3.27
Veeo 25v  2NS777 e Regulators 100 mA LOOSTY (10.3)  £1.46 e o008 870 | 1pasi00 £3.72
Vebo 25 VA FBI0WE (T0-92  60p * b e 85 * |
o Z ¢ Tl L036TI (103 £1.48 * | mrcso3on 8sp ¢ | [BASSOQ (27
Ve v 4 7BLIZWC (T0-92)  60p * | (03771 (T0-3) L1 46 * . TBAS60CQ £5.29
N 250mA 78UISWC (10-92) . MESSON Lo
o mmw'/ { 8% * | 1129 (501-39) B85 * | 1BAG25A £1.03 ¢
we z0 5/ 35p Regulorors 100ma L Goran sy - |Mesm4sso - | AR DL
7BLOSAWC (TBAG2SA) 90p * i HMMS316 £9.99 © | )
LINE=-0-LIGHT 78L12AWC (TBAG25B) S0p * LM3OIT (T0-99) 650 | TBAGS! £1.87
78LISAWC (TBA625C) 90p * Lp301S {8 pin dip)5% mx:?’/ngsg £1.45 . TBA720Q £€2.79
M3OTAT(T0-99) &7 2/ (10-3) £1.45
L 3 MVRISV (10-3) §1 45 + | TBATS0Q £2.79
Regulators 500mA LM301A S(B pin dip) 5% . TBAS00 £1.0
L / 7BMOSHC £.35 * | Lm307 T (10-99) 5% | TBAB10S £1.24
& e //] 7BMI2HC £1.35 ¢ | (M307 S 8 pindip)  57p l NES40! £l2st s e
I // 78MISHC £1.35 * | 1m308 T (T0-99)  £1.96 | NES46A £l.16 TBAB20 86p
78MIBHC £1.35 ¢ | (M308'S (8 pindip)  98p |INESSSV 90 * | 13a920Q £4.71
78M24HC £1.35 | m308a T (T0-99) £7.92 | NESS6 £.29 " | rpas90q £4.71
NEW LED Lineor Cursors | LM308A S (8 pin cip)E6.90 :E;Z": 25-22 ‘
each device contains 10 light Regulators 1A 5 TCA270Q £5.24
emi tting diodes ina 20 pin dual- 7B05KC (T0-3) £2.09 * | Lm309K £2.34 + | NE3S2E £5.06 ‘ 1CA760 £2.16
in-line package . Ideal for solid 7812KC (10-3) £2.09 * | w339 £2.25 NESE3 £2.96 TR £7 24
<tate analogue meters ar dials 78ISKC (T0-3)  €2.09 * NES6SN £2.63 TCA830S £1.04
Type 101 RED £2.26.* Complere 78IBKC (10-3)  €2.09 * | |m370N £2.85 NEs66v £1.87 TCA940 £2.25
with leaflet . 7824KC (T0-3)  £2.09 * | | m37] £2.08 HIESeR 23
tecutonan 1A LM372N ;l x SD6000 o2 TDA1054 £1.50
g LM373N 2.
7805UC (10-220) £1.72 * | (m377n £2.71 St414A £2.09 Ig::fgg "-ggp .
78120C (10-220) £1.72 * SLA15A £2.75 d
LMm380 €1.25 TDA1412 80p
7815UC (10-220) £1.72 * S14370 £7.50
7400 s o ~ Lm381 £1.85 TDAI415 80p *
“h B Lo 7818UC (T0-220) €1 72 * SL440 £2.84 "
7401 l4p* 12 ¢ 10p * J82a0C 00_220.§, ;g . | Lm382 £1.66 : | ToA2010 T.BA.
7402 Vot 12t l0p 43N LM703 88p SN7549IN 88 * | TDA2020 TBA.
7403 15e* 12 10p * . Ltmis0 £1.03 SN754972N £1.00 * |
7408 lept gt Mgt 1CL8030 £3.52 ; 1 uLN2ihA £1.52
7408 16 130° Np * ZN414 Leaflet free with devices (10paibne |
1409 e 1w e MC1310;2, 48 5 Leaflet free with devices (10p alone) | ZN414 3.8
e e
7413 Wt et 2p LED . DISPLAYS DIGITAL SWITCH
747 7pt 22 20p * 3
7420 Yot 1%t lp - Litronix Double Digit Disploys NEW s &
42 2 22 > N 9P 0.5" Common Anode; 2 R/H o3 & N BCD encaded digitol switch
7430 Tepr  13p 11p Decimal Points I g8 2 Reading 0 to 9. Suitable for
;gz 279' 22?. 18p : pL721 t 1.9 =I5 digital clock alarm setting
v Zet 2 g & D727 0.0109.9 @~ iy | OVMinpus Scaling erc
7441 75" 6% 50p Suitable for Clocks, Meters, vse3
7442 85p% 550 43p * Instruments, Chonnel Indicators Bees 1169, £1.49 .
. 228% 0 9. £1.49 each
7445 850 7lp* 57p * ; . << <9
Our price £4.75 * each { <4
7447 Blp*  75p* 65p * vuoy
7448 750 62p* 50p * A
VN e &. &. Low cost Red GaAsP| 0.33" Litronix DL 707 Series mewmmmmmw
27470 et 25p0 20p + | Motarola MLED 500 | 0.337 Monsanta MAN 50/70/80/3600 /'y / oll £1.82° Each (Red, green, ye'low, Orange)
PR P e v in 0 7092 packoge | 0.33_ Xciton XAN 70 Series of, L 3N £1.49% Each  (Red Green, yellow)
7473 30p  25p° W0 * ' 0.43, Monsanto MAN 4000 Series ' all £2.37° Each  (Red, Green, Yellow, Oronge)
ot S B 0163 Lirromix DL747 Jumber Seres o/ | all £242% Each (Red only
7475 7p* 39p* 3p * Common Cathode as Common Anode (Red only)
7476 329" 2%t 2p * 150.* NOTE: MAN 4000 Series pin oufs are- 14 pin dil the some a3 MAN 50; 70 and 80 series.
7482 750%  62p* 50p * 2
B e eore e . veeee.. COntd
7486 I%p et 2lp * F p-on plastic retai i E
7489 £2.92* £2.80 % £2.10 * ——_;.'T 3090700 Lrefoner - ( Our Bulk Buying Power enables o
7490 st dpr 3 e 0.125" (2w 0.16" 0.2 repeat of our Special Offer
Z5 BE & e dio.lers AR dio. lens dia. lens 0.33%, (LIT 707) 90p.“(inc. VAT)
VTR 7ot e a5 - (T1L209) A (MLED 650 0.63" (LIT 747)£199 .*(inc. VAT)
7493 45p* 40p* % * ! 100 100+ | 1+ 10+ 100+ 1 1+ 10 100+
7495 67p*  55p* 450 * | Red Wep 15p 13p*| 27p 240 2% [ 18 b 1dp
74100 £1.08*  8%* 7% * |Green  27p 24p 220" | 33p 30p  Wp*| 30p Wp Bp* L1 4N25 or TILI1G
74107 350" 28p* 2% * [Orange  27p 24p 22" | 33p 300  27p"| 30p 27p 25 ° 6 pin industry standard package
74121 J4p* Wp* 2p * [ Yellow 34p 3lp 29*| 359 3% 2% | 355 33p 30p° 2.5KV isolation  £1.00.*
74122 7p* 3% 3lp * ! T
74141 780 63p* 53p *
74145 &8p*  58p* 48p * :
7AISe €162 £lagt  gep ¢ | -seonderie A 1A 2A “
L G EZ Ghy 6-0-6v 100 mA 97p.* | 0-9-17 v - £1.95 % £2.27  £2.64°
e 52130;) = G e} ¥ 9-0-% 100 mA 97p. * | 0-12-15-20-24-30V - £7.48. % £4.15 -
AR me é]?-fo = Bl 12-0-1V 100 mA 7p * | 0-24-30-40-48-60V - €5.18 % £7.02 =
- o049 9 20-0-2V LA £4.55 * | 0-19-25-33-40-50V £2.70 4 £3.40 % £4.53 - .
7419 €1.35 * €114 * W0p * I O
74196 £1.64 *£1.34 * 9%p * N ) ice mi
. . 28-0-28V 1A £6.18 * p.p. on transformers 10% of price. min. 20p

Dato Sheet and paotocopy service ovailable 10p. per poge

Advert No.1A of Series B

CALLERS WELCOMED)
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VALVES
Type
DY87
DYB02
ECC82

Price

(p)
30.0
30.0
28.0
295
345
345
355
245
40 0
410

AT THESE PRICES
AND BUY QUALITY

Type
8C1258
BC132
BC135
8C137
BC138
8C142
BC143
BC147
BC147A
BC1a8
BC149

Price
Each (p)
15

Type
R2008B
R20108
RCA16334
RCA16335
TIP31A
TIP32A
TIP41A
TIP42A
2N3055
DiODES
BA115
BA145

ATTENTION

Wireless World, January 1976

ALL COMMERCIAL
RADIO USERS!

ia Economy News!
= Catronics now stock
a wide range of whip type aerials and a variety of bases including
types that do not require a fixing hole on the car. We can,
therefore, supply virtually ANY frequency aerial for mounting on
ANY car!

BC153
35 | BCisa
399 | BCis7
420 | 8Ciss
BC159
390 | B¢
330 Jue
BC1788
BC182L
8C183L
BC187
BC214L
BC328
BC337
8D124
80131
BD132
BD160
BD235
80237
BDX32
BF115
BF160
BF167
BF173
BF178
BF179
BF180
BF181
BF184
BF185
BF194
BF195
BF196
BF197
BF198
8F200
8F218
BF224
8F258
BF336
8F337
8F355
BFX86
8FY50
BFY52

These aerials are particularly suitable for MiNIcabs, Breakdown
Trucks, and other radio-controlled service vehicles.
The range of frequencies extends from 50MHz to 476 MHz
ALL AT THE MOST COMPETITIVE PRICES
Write for illustrated leaflet

VHF DIGITAL
FREQUENCY METER

New 200MHz, 7 digit,
D.F.M. for direct readings up
to the mobile radio VHF ‘High
i, Band'. Will operate on mains
et or 12V supply. making it ideal

- for use with mobile equip-
ment. Price Only £121 + £1
carriage + VAT (currently 8%)

- CATRONICS LTD. (Dept. 521)
atronics hmss
g
T8A120SQ

Carshalton, Surrey
Tel: 01-669 6700

T8A480Q WW — 074 FOR FURTHER DETAILS

T8A520Q . —

T8A530Q

T8A540Q

TBA550Q
TBA560CQ

TBAB0O

T8A920Q

TBA99CQ .
TCA270Q £2.90

EHT MULTIPLIERS

MONOCHROME i
BRC) Price Each
HD 950MK1 960

£

170
2TQ 950MK2 1400
£1.85

BA148
BA154/201
BY126
BY127

BY199

8Y206

8Y238

QA9

0A202
IN60/0A9
IN914

IN4002
INTEGRATED
CIRCUITS

PFL200
PL36
PLB4
PL504
PL508
PL519
Py8s
PY800
PYS00A

Price
Type Each {p)
ETTR6016 £2 .00
MC1351F 70
SN76003N £2 35
SN76013N £1.50
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76227N
SN76532N
SN76660N
SN76666M
TAA550 |
TAA700
TBA120AS I

SEMI

CONDUCTORS
Price

Each {p)

= e
S M

Type
AC127
AC128
AC141K
AC142K
AC151
AC154
AC155
AC156
AC176
AC187
AC187K
AC188
AC188K
AD142
AD149
AD161
AD162
AF114
AF115
AF116
AF117
AF118
AF139
AF178
AF180
AF181
AF239
AF240
8C107
BC108
BC109
8C109C
BC113
BC116A
BC117

READY NOW

CATALOGUE 8
@® 144 pages
® New lines

& UP-DATED PRODUCT
& PRICE INFORMATION

& 40P REFUND VOUGHER

8U105,

ZDA.K 1500

(23 & 24"y £2.00

EHT MULTIPLIERS COLOUR  pice \
1

Type

MTAQ ITTCVC 1, 2&3
{TN GEC Sobell

11TAZ GEC 2110

11TAM Philips G8 8 \
11TBD Philips 550
3TCW Pye 691/693
1TH Decca 30 Series
11TAQ Decca Bradford
3TCU Thorn 3000/3500
11HAA Thorn 8000
11HAB Thorn 8500

We have made it just about as comprehensive and up-to-the-minute as possible.
Thousands of items from vast ranges of semi-conductors inciuding 1.C.s to components

tools, accessories, technical information and diagrams are included as well as a refund”
voucher worth 40p for spending on orders list value £5 or more. SEND NOW FOR YOUR
COPY BY RETURN It's an investment in practical

money-saving and reliability! 40p post paid

+E.V. PRICE STABILIZATION POLICY FOR EA

This 1s one of reviewing prices every 3 months rather than trying to keep up with day by
day changes as they occur We have in fact held prices better than we anticipated in
1975 Next review period starts January 1st. 1976

+E.V. DISCOUNT PLAN

Applies to all itemsexcept the few where prices are shown NETT. 5% on orders from £5
10 £14.99; 10% on orders value £15 or more

+FREE POST & PACKING

In UK for pre-paid mail orders over £2 {except Baxandail cabinets). If under there is an
additional handling charge of 10p

+QUALITY GUARANTEE )

All goods are sold on the understanding that they conform to makers specifications. No-
rejects. seconds or sub-standard merchandise.

PRICE
QUALITY
SERVICE

NeW tosHisa TUBES

with 12 months in service guarantee l
19" A49-191X equivalents ‘
|

£48.95

£50.75
£54.25

A49.192 and A49-120X
20" 510DJB22 equivalent
A51-110X
22" A56/120X

COMBINED
PRECISION
COMPONENTS
{(PRESTON)LTD
Department W.
194-200North Rd,
PrestonPR1 1YP
Tel: 55034
Telex:677122.

PRICES SUBJECTTO 25% V.A.T

All goods subject to settlement |
discount of 5% 7 days and 2%
monthly

No postage charges or minimum
order values

Write or phone for full details now.

| All communications to Dept. 4/ 1
28 ST. JUDES ROAD, ENGLEFIELD GREEN. EGHAM, SURREY TW20 OHB

Telephone Egham 3603. Telex 264475. Shop hours 9-5.30 daily. 9-1 p.m Sats.

NORTHERN BRANCH: 680 Burnage Lane. Burnage, Manchester M19-1NA

Teiephone [061) 432 4345. Shop hours: Daily 9-5.30 p.m.. 9-1 p.m Sats.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. P.0. 8ox 27. Swarthmore PA 13081
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‘
g Eijo / Vel m Stereo Tape Recorders
up r .
TDK SCOTCH 1 |
FUJI \ m Stereo Cassette Recorders Stereo Car Cassette Players
MAXELL Yk LEADING BRANDS OF CASSETTES- REPLACEMENT GUARANTEE Jirk N )
SPECIAL AUDIO & VIDED TAPES SUPPLIED. PRICES ON REQUEST
BASF BASF BASF Memorex Memorex REEL TO REEL BASF Low Maise| BASF LH Super “Scotch HiFi | Agfa Low Noise in | Agla PFM
PLASTIC LK Super S/M CAD2 MAX CRO2 in Plagtic Box | in Plastic Bax Boxed Plastic Box in Plastic  Box
SNAP PACK e 19 jOne 10 One LOJy [l 10 _{0ne 0 | LONG PLAY Ghee 10 | Ons 10 { one 10 | ons 10 {0ne 10
C60 a2 £4.15]60p £5.90| 90p £8.80] 57p £5.63[ 17p £7.68 " - Ttz 126516185 €910
90 & 86077 o|tilz f0s0[Te  e153e  gurs | 3ox900° g AL ot - 38 AR !
S S2p  EBM4IEL0S  £l080)£154  £1540|E108 EN.0) - = | 7+x1800* (275 £2650] €310 £2000|£320 £30.10) €119 £11.85 €290  £2860
10'%2"x3600° NAB | — -l - - - - | - — (€730 7250
TOK T0K Superd TOK TOK Agta 10%:"x4200' NAB | - -| - - - - |£585 £5000( - -
PLASTIC DYNAMIC * Dynamic Exira Dynamic CRO2 H 10%x4200' 9NE - - - - - - | €520 £51.95| - =
N One 19 1 Ore 10 | Ong 10 | One 10 | One 10
- DOUBLE PLAY One 10 {One 10 |Dne 10 | One 10 |one 0
c60 54p £.30] 75p £7.35] 95p £9.30| €120  £11.80 3% £3.25 .
Cs0 15p £7.351 950 €920/ €160 £15.70[ £1.60  £15.70| 53p 5.4 | gry1200 €220 £2000|£235 £2250 |E1.95  €18.50| €149 €150 - -
c120 99p 8.70/€1.38 €350 - - - B ' £1.20 | §34*x1800' £285 £2000/€£350 €3300 (€250 £2350( €219 €21.10| - -
7"x2400 €350 £3400|€435 €4100|£275 £26.50] €289 £28.85 (€395  £3560
HMY EMI EMI
PLASTIC S:'::r &’0'2 M Wigh Dynamic X1000 UD . TRIPLE PLAY One 10 | One 10 | Due 10 | One 10 | One 10
SNAP PACK e Wltw 10 lte 10 o 1 lo 10 | s"x1800° ) o S B sl B 2 Z
60 S5p  £545(66p  £655(30p  g275(4p  €£390[a8p  f475 | 5¥a'x2400° Ryr i Z |ms 250 B £2550 - Z
a0k 68p  £6.75(85p  £8.45{adp  £4.35 |54 gggg 67  £665 | 7"'x3610 - :
X 925(€124 £12.35 — - 551 — Z
;B i Moanex EM1-HMV mxaaia | SPECIAL OFFER
REELITOIREEL i Wigh Outpt | LH Boxed
Philips Scotch High Scotch aculnh lg::ll Plastic Box FREE Cassette
PLASTIC ic " .
SNAP PACK ; N 7 G St RIS o R = T o LONG PLAY One 10| One 10 [One " | Head Cleaner with
= - 5'x900" €130 £1290(£140  £1350( - - jevery C.A. cas-
€60 41p £4.05) — - - - 1f124  €12.00] 55p £545 | 53/4''%x1200' - e crm| - o= || iy’ Gl s
c90 57p £5.65| 85p £8.45| 98p £9.75(€1.68 €1675( 6%  €6.30 [ Fuyqg800" £2.10 £2095|€225 €22.00 (320  £30.50 >
c120 8 £1.75| ~ - | - - |- - |9 £850 | 10v2''x3600" €470  €46.10| - - |00 800{ £¥15.
Maxell Fuji Fuji Extra Pyral tA : ,}s B o] -
PLASTIC Ukra Dynamic |  Super LN Dynamic Hi-Fi LN De Luxe DOUBLE PLAY One 10 | One 0 | A
SNAP PACK o
Ot 0 s 10} {Ore 10 | One {0 [Ooe 0| gue1200° £155  £1490[ €150  £1495 Music  Cossettesand
C60 i) £7.20] 43p £4.20(40/63p  £6.28 | 35 £3.45( 47p £460 | 5%"x1800' - - €190 £1350 Cartridges
C90 €100  £9.35(59 £6.60(91p £9.05 | 49 4,65/ 52p 5.0 | 7x2400 £259  £2500( €250 E2485| o oo (9 x 4") S AE. 10 R/C
c120 €132 £11.20{80p £795) - ~ |4 £5.38) 71p £1.00 Dept. for catalogue.
Prices shown include VAT llﬂ!"-. but are subject to If you wish to use Barclaycard or
change without notice. Mail Order Only — Cash wilh Access. simply quote name. address
8-TRACK L Memor ey TOK I Scotch orders. For postage and packing. add 10p every 10 and card number when ordering
CARTRIDGES One 10 COne 10 | One 18 |One 10 | One 10 casseties. 10p every reel-lo-reel tape. Minimum 20p.
T0p. Offers apply lo UK. Mainland only.
:3;:3 mins. €112 €070/ €110 £10.70 | 40/£1.25 £11.60 |89%p £8.60| £1.12  £10.60 CITY AUDIO, STRAND HOUSE
mins. £1.25 €1160/ €125 €160 — ~ {93 9.2 - - GREAT WEST ROAD. BRENTFORD
90/100 mins. £142  €£13.50] €142 £13.50 | 50/£1.65 £15.10(£1.95  €10.80( €1.35 €£12.70 MIDDLESEX (Tel. 01-560 419%)

~ STEREO IC DECOD

HIGH PERFORMANCE PHASE LOCKED LOOP
: (as in "W.W." July "72)

CROFTON don't just sell kits, we offer MOTOROLA MC1310P EX STOCK
you a techmical back up service to ensure DELIVERY
YOur success SPECIFICATION
The following 1s a selection of some of the Separation 40dB 50Hz-15kHz Distortion; 0.3%
1/P level 560mV rms O/P level: 485mV rms per channel
more popular kits Input impedance 5ok(} Power requirements: 8-14V at 16mA
I Muilard CCTV Camera o Wil drive up to 75maA stereo ‘on’ lamp or LED
o oy Gt KIT COMPRISES FIBREGLASS PCB WH
% Y PAY
-~ \ # P oo 0”3?61‘3."9??;‘. Z‘E{LF&"FQ' S (Roller inned). Resistors. | C . Capacitors. ONLY MORE?
: Elec irome Ignition Preset Potm. & Comprehensive Instruction:. £3_98 post free
Sound Operated Flash RED
*  PW Tele Tenns G. LIGHT EMITTING DIODE 29p
FREE Brochure *  UNF Modumtor Suitable as stereo ‘on’ indicator for above GREEN  s59p
N : ssvmh Power Supply - 10
obbulator
on New I{ITS R o i ~ MC1310P oniy £2.15 plus p.p. 10p
W Many of the Eiektor Projects NOTE
Whether professio NOTE PCHs tor most published projec ts avaiable to arder As the supplier of the first MC1310P decoder kit, of which we have sold hteraily
Sludent, Debchey of mm UL CROFTON ELECTRONICS LTD thousands. our customers can benefit |rt‘wlon;r wide experience

the finld of electronics can open Dept.D, 124.Colne Road, Twickenham, .
e SE DlEss. B : FILCOMP ELECTRONICS
PORTWOOD INDUSTRIAL ESTAFE, CHURCH GRESLEY
BURTON-ON-TRENT, STAFFS. DE11 9PT T

WW—053 FOR FURTHER DETAILS

COMPUTER APPRECIATION OFFER THE LATEST IN
AUTOMATIC TYPEWRITERS!

If you need a Paper Tape IBM 'Golfball' for Correspondence,
Standard Texts or Computer Input; Computer Appreciation can
SAVE YOU MONEY ! New ITEL Word Processcrs from £680; ex-
demo from £450. All with guarantees and full maintenance backup,

Computer Appreciation, Castle Street,
Bletchingley, Surrey, RH1 4NX.

Telephones: Godstone 3106, Otford 3256.

2%

WW—088 FOR FURTHER DETAILS
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Looking for
high voltage
dir dieleciric
capacitors?

forversatility

The Jackson's range of high voltage
air dielectric capacitors has been specially
developed for modern transmitting and
aerial tuning applications.

It's a versatile ran%e. Somegivea

capacity of up to 1,000pF. Others accept
up to 6Kv. d.c. Proof Voltage.

It's a smooth range. Plain bearings
for high torque. Ball bearings for low
torque. Single stator; differential and
split stator configurations.

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

name.
1 Write for further information to:
JACKSON BROTHERS
- (LONDON) LIMITED
— Kingsway. Waddon, Croydon CR94DG
/ Tel: 01-681 2754,7 Telex: 946849
4 U.S. Otfice: Swedgal Electronics.Inc..

258 Broadway. New York, N.Y. 10007
B.S. 9000 Approved

g T A —
WW—062 FOR FURTHER DETAILS
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MINICASES

Standard minicases are made from 20g. mild steel
sheets zinc-coated and finished in silver grey hammer-
tone stove enamel. Front panels made from 18g. steel,
finished in light grey high gloss enamel.

Overall Dimension Case Case Chrome

Type Width Height Depth | novents | withvents| leg

21 64" 43" 43" | — 3.92 | 0.90
22 81" 54" 53" | — 4.40 | 0.90
23 104" 64" 61" | — 5.25 | 0.95
24 1237 73" 73| — 5.74 | 0.95
25A 64" 417 44" 3.80 4.28 | 0.90
258 64" 44" 64" | 4.00 4.48 (10.90
26A 83" 53" 64" | 5.37 5.85 {0.95
268 | 83" 537 8} |5.62 6.10 | 0.95
27A 124 7% 54" | 5.78 6.35 | 0.95
278 1247 75" 8" 6.35 6.95 | 0.95
28A | 147 104" 63" | 6.95 7.55 | —
288 14" 104" 831" | 7.55 8.15 -
29A 10” 4" 6" 4.85 5.33 |0.95
298 10” 4" 8” 5.15 5.63 | 0.95
30A 12 5 6" 5.25 5.85 | 0.95
308 12 b 8" 5.56 6.16 |0.95
31A 14" 6” 6" 5.75 6.35 |0.95
318 | 147 6" 8” 6.05 6.65 | 0.95
61 153" 73" 93" | — 8.75 -
62 174 84" 93" | — 10.15 —_
63 163" 91" 93" | — 10.15 —_
64 154" 73 123" | — 10.15 -
65 173" 81" 124" | — 11.60 -
66 161" 9y 123" | — 11.60 —_

Types 21. 22, 23 and 24 are finished in olive green
hammertone with front panels in light straw gloss
enamel. Fitted with ventilated rear panels only. No
louvres in the base.

G i e i 4 SOCKETS 13A. £8.80

s i 6 SOCKETS 13A. £10.48

4 SOCKETS 13A/8W £10.06

' 6 SOCKETS 13A/8W. £11.11

PORTABLE POWER DISTRIBUTION

'( F-.!.I

COMPLETE WITH 6FT CABLE
AND 13AMP PLUG

Pleass add for postage and pecking and VAT @ 8%.

Trade Counterisopen for personal callersfrom 9 a.m. to 5.00 p.m. Monday-Friday

OLSON ELECTRONICS LTD., Ter orsas zaag 0N &2

WW-—057 FOR FURTHER DETAILS
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Introducing
the small speaker with'big’ideas

elestion U

.

Compact Shape Superior Performance such as organ and double bass

How small? 11%x 16x8%in. to be precise. Inside the beautiful exterior are the new JL means ultra finear, UL also represents 1

these measurements are the only ‘smali” thing ‘acoustic motor units’ which make these designs  Jniimited quality of sound: Celestion experience

about ULS. possible. New soft dome ‘tweeters’ of impeccable ~ Takes passible a prestige product at.an ordinary
. design to give smooth sweet treble sounds: cos )

Expanswe Sound bass units built on to diecast chassis, with small The ULE speaker has precise and beautifut

UL gives expansive, open, natural sound; only ultra-low distortion bextrene diaphragm. extra palance both auralfy and visually.

Celestion have truly conguered the technical large voice coil {1%;in.) and magnet for high

problems which have previously been held to be accuracy and ability to handle wide*dynamic

insurmountable. range and high peak music levels when required. .

An intensive three year development programme  The third diaphragm is Celestions auxiliary bass C e I e St' O n Q

has crystalized a life times know-how of radiator ‘ABR” which comes into its own on the

speaker design and given birth to UL. extreme low notes of instruments.

— b ’
rHear the full range speak for itself:

Please send me full detaits of
uLe 0 uLs Z1 uL10 [0 and inform me of my
nearest franchised demonstration cantre

Name Q
Address

Q
Rola Celestion Limited. Ditton Works. Faxhatl Road, [pswich, Suffolk IP3 8JP

Telepho pswich (0473) 73131 Cablas Yoicecol Ipswich Telex 98365
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Fu“y guaranteed uLea 040 g:: 080 gALS 0.30 | BAXSGT 1.00 ggge g:g 87G 040 ALL valves
R A uval 045 1 I ALSW  0.55| 687 0.70 . K6GT  0.80
Individually packed VR105/300.45| 306 0.40| 6aM6  0.60{ 68A6  0.35 [ 6CH6 145 6K7 055 guaranteed
VR150/300.45 | 354 040 6aN8  0.45|68E6 040 |6CL6  0.75[6k7G  0.30
VALVES X61M  1.40(3va 035 606 0.55|6k8GT  0.50
X66 0.65 | 58/254M 4.50 VAT 6EA8  0.85 [ 6K25  1.00 £ £ £
£ £ £ € | zasoou  2.70| 5B255M 4.50 6F7 1.10 | 6L6 1.90 | 6SN7GT 0.50 [ 30C17  1.00 | 6064 0.60
AV065  1.25| ECL82  0.35[Gz37 1.00| PY33 0.60 | zg801U  2.70| 5R4GY  1.10 Please add 25 % 6FBG 0.75 | 5L6G 0.60 | 6507 0.55 | 30C18  0.90 | 6065 1.00
ARS8 0.55| ECLB3  0.70 [ KT66 2.50| PY8O 0.40 | 79007 1.20 | 504G 0.50 6F23 0.90 | 6L7G 0.40 | 6V6GT  0.55 | 30f5 1.00 | 6067 0.70
ATP4  0.50 | ECL86 0,50 |KT88  3.85|Pv81  0.40| 1a3 0.55| 5VaG_ 0.58 to all orders 632  0.75|6SA7  0.50 | 6X4 040 | 39r1 100 [ 6080 230
B12H 3.00 | EF36 0.65 | MH4 0.75| pv82 040 | 14 0.25| 5Y3GT  0.60 6F33 .50 [ 6SA7GT 0.40 | 6X5G 0.40 | 30FL12 1.10 | 6146 335
CY31  0.50 |EF374  1.20 [ML6 065|Pva3 0.0 1RS 0.40 | 523 080 6AQ5 . 0.45 [ 6BG6G  0.90 [ 6H6 0.40| 65C7GT 0,40 | 6X5GT  0.50 | 30FL14 0,90 | 61468  3.85
DAF96  0.55 | EF40 0.75 | 0A2 0.45| PY88 0.45| 154 0.30 | 5Z4GT  0.55| 6AQ5W 0.70 | 6BJE 0.65| 6JaWA  1.25 | 65G7 0.50 | 6Y6G 0.90 | 30L15  0.85 | 8020 5.00
DF96 0.55 | EF41 0.65 | 0B2 0.45| PYS00 1.00| 174 0.30 | 6AB7 0.60 | 6AS6 0.80 { 6B8Q7A 060/ g5 0.85 | 6547 0.55 | 624 "0.65 [ 30L17 0.95 | 9001 5.00
DK96 070 |EFRO  0.30 |PAGCBO 0.40| PYROO 0.45| 1x24 075 6AC7  060[6aT6  0.60|68R7  120| 2. ' "olesiygr gas | 63012 090 | 30P12 1009002  0.50
DL92 040 |EF83  1.25[Pc97  0.50| PY8OT 050 1X28  0.78] 6aH6  0.70( 6AU6  0.40| 6BWE  1.00 o - 787 0.80 | 30p19  1.00| 9003  0.70
DL96 0.60 | eF85 0.35 [ PC900  0.50 | @QvV03-10 2021 0.50 | 6Ak5  0.40| 6AV6  0.45{ 6BW7  1.00| 6J6 0.30 | 65K 0.56 | 7v4 0.80 | 30PL1_ 0.95 | 9004 0.35
DYB6/87 0.40 | £FB6  0.35 [ PCCBA 0.0 140 2¢25  9.00| 6AKE  0.40| 6AX4GT 0.75 | 6C4 0.40| 657 0.60( 65.7GT 0.50 | 906 040 [ 30PL13 1010|9006 035
DYB02 045 [EF89  0.30 [PCCBS  0.40| QQV06-40A 11E2  6.00 | 30PL14 110
€88CC/011.20 | EF92 0.50 [ PCC89  0.50 8.00 ‘;AGS g-z: 35L6GT  0.75
€180CC 0.70 | EF95  0.40 [ PCC189 0.60| R19 0.75 12AT .45 | 35W4  0.50
E182CC 1.25 [EF183  0.35 | pCFBO  0.40 SC1/400 3.00 TRANSISTORS, DIODES etc. 12417 0.40 | 352467 o070 [ ©R-TUBES
EASO | 040 €rig: 035 |pCrd) 040 SCI/G00 5.00 a7 o] ocs o 9% 0675 1200
ABC 40 [ €200 0,75 | PCFBa  0.60| SP61 075 % H 1.10 i
EAFA2  0.75|EL34 0.0 PCFB6  0.60|TT21 500 ACINS AF178 BSY38 042200 0C206 2N3054 12AX7 035 | 75 100 | Do132 18.00
€891 0.30(£136  0.80 [ PCF200 0.75| U25  0.85 AC126 | AF186 BSY95S 0C22 XSS ZNI0SS 128Ba6 045 75C1 075 | ycpi3g4 8,00
£BC33  1.00|fi37 180 | peraos 048] Use oS aC127 AF239 BYZ16 0C25 ZR11 2N3393 12866 0.50 | 76 0.75 [ 35017 4’80
£8C41 075 |EL41 080 | PCF80T 055[ U27 065 AC128 | AFZ12 CRS1/10 0620 ZR 2] ZN3EIRZ 128H7  0.50 | 78 0.70 | 5y 8.00
EBFRO 040 [E81 0,60 | pCFRO2 0.50| U191 078 AC176 | ASY26 CRS1/20 oc28 L2348 ZN3730 1268 055 | 80 0.75 | ggy 2.00
EBFE3  0.50 [EL82  0.55 | pCFBO5 0.90( UBOI 078 Gofs || G CRSI30 oc29 PR 2N3819 1261 3.50 | 8542 0.75 ’
EBFES 040 [EL84  0.30 [ PCF806 0.75( UABCBO 0.40 Qo) || oS CRSILA0) 0635 INEED ZNA0SE 12K5 110 | 723a/b  9.00
£C52  035|il85  0.60 | pCraos  0.90| LardZ- 0.68 ACY20 BC108 CRS3/10 0C36 1N38A 2NA058 12K7GT 050 | 803 §.00
ECCE1  0.40|£186  0.45[PCH200 0.80[ UBC41  0.60 ACY3Ia [EECIE CRS 3420 o8a a3 2NI08) 12K8GT 0.70 | 805  14.00 |  SPECIAL
ECC82 0.35 | EL9O 0.45 | pCLBY 0.55| usrFso 0.40 ACY40 BC119 CRS3/30 0Caa 1IN7O 2N4785 12Q7GT 0.70 | 807 0.6% VALVES
ECCR3  0.35| €504  0.80 | PCLG2  0.40| UBFBS  0.40 RO S ec 36) CRS380) oca5) 2 2NEIgs 125A7GT 0.70 | R13 650
ECCR4 0.35 | EM31 0.60 | PCL83 0.65 | UBL1 1.00 AD161 BC137 CRS25/C25 0Cc70 IN415C 3N128 125G7 0.55 | 866A 1.20 | Cv239 45.00
ECCB5 0.40|EMBO  0.55|PCL84 045 UBL21  0.70 2G| etk CEN 0673 DI Sl ey O|ean - o) CESeby
ECCB6  0.90| EM84 040 | PCLB6  0.50( UCCBS  0.45 ADZ11 BC172 GET116 OCI8 A ShI) 12v4 040 | 954 0.50
ECC88  0.50| EMB7 1.00 | PCLBOS 0.60| UCFBO  0.75 ADZ12 BC172A GEX66 0Cc780 2N708 28303 1487 1.00 | 955 0.50 | K301 700
ECC189 0.70| Ev51 045 | PFL200  0.70| UCHa2  0.78 AF114 BC212A NKT222 ocal 2N918 2082 19405  0.65 | 956 0.50 | KRN2A  6.00
ECFBO  0.40| EvB1  0.45| P36 0.60| UCHBT 0.45 AET15 | BCYSI 045 oca2 NS0 40250 1963 8.00 | 957 0.50 [ Ov4-250
ECFB2  0.40|EvB6  0.40| PLBT 050 UCLB2  0.45 LSRN EEBCY3] ey 06820 ZNIS05 o251 1966 6.60 | 1305 0.20 u
ECFRO1 0.75| EvB8  0.50| pls2  0.48| UCLB3  0.65 AF117 BCY72 0A70 0C820M 2N1307 40310 19H5 14,00 | 1629  0.70 | Tva-500
ECH35  1.40( £za0 0.70 | pL83 0.45 | UFa1 0.70 AF118 BF116 0a71 0ca3 2N1309 40668 20P3 0.60 | 2051 1.00 30.00
e onlem ol oy 8 AF124 BF167 0A73 0C139 2N2062 20P4 110 | 5933 3.00| 725A  23.00
ECHB1  035(E280  030(P(504 0.80[UF85 045 CEER || G 0a19 06140 2147 25(60T  0.70 | 6057 0.75| 2J/192
ECHB3 04s(Ez81  030(P508  1.00[UFBS o050 RO || e o gciro e 30015 1.00| 6060 0.70 180,00
EC1484  045| GY501 0.75| PL5OS 135/ ULa1 070 ity || EAdH DAZ00 oCi2 ZN2880)
ECLEO 055 Gz34  0.70| PLBO2 175 CAIR) || 5 02202 0C200 AR
- , ypw MINIMUM POSTAL DRDER £1. PERSONAL CALLERS WELCOME. VALVES AND TRANSISTORS
Aot of these valves are imported and prices vary : Telephone enquines for transistors  elc
for each dehvery so we reserve the nght to MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves ’e‘al“’;",’; 393"‘;‘ "ade"an‘é‘"e:ﬁ:o” 723 0899
change prices for new stock when unavoidable UK Postage £1-£2 20p, £2-£3 30p. £3-£5 40p. over £5 free
BEST PRICES PAID FOR TEST AND COMMUNICATION
;FA‘L“" Gsiis EQUIPMENT. Single items or quontities. Private or Industrial.
Freq. range 10 RACAL UNIVERSAL COUNTER/TIMER
KMz = MMz, SAS50 (CT488)
-F. output 2uV i N
to 2V at 50 ohms Iained:gl'd-olunt.
400 and 1000 Hz Facilities
internal mod. include: dir-
Limited aty. rect frequency
only available. measurement
Full spec. and up to 100MHz;
price on re- pulse, period,
Quest. ratio, time
interval  and

TF SIIB OSCILLATOR AND DETECTOR
UNIT £

RACAL RECEIVERS
Models RA17, RA17 Mk II,

RA 17L,

RA17TW, RA117E€, in condition from

TF 12268, TF1225A, TF STTA. WHITE
NOISE TEST SET £18500. Full spec.
on request,

working as seen’ to brand new in
cabinets Prices on apphcation
DIVERSITY SWITCH TYPE

MA168B sold state £45.00.
RA98A SSB ADAPTDR.P.D.A.

KAHN SSB ADAPTOR MODEL RSSB
62 1B Designed for receivers with 455

500kHz | F {eg Collins 51J- AR88D etc!) at
100mV  (max}) nput Features Electronic
A FC carner frequency diversity 10 combat

fading 20 sec R C memory 1o maintain tuning
durning severe fading" individual carrier meters

TF 1400S DOUBLE PULSE GENERA-
TOR WITH TM §800/S SECOND-
ARY PULSE UNIT. For testing radar,
nucleoni ‘scop s, filters
etc. SPEC. TF MMS. Rep. freq.
10Hz to 100kHz, pulse widlh 01 to
1001 sec., delay —1'5 to +3000u sec..
risetime 30N sec. SPEC. TM $6600/S.
As for TF1400S except pulse width
0-5 to 25u sec., delay 0 to +300pn sec,
£175.

nuvistors  1ow distortion production demo
dulator Full spec & P O A

TEKTRONIX

OSCILLOSCOPES
545-33 MHz. Separate ume bhases with
delay. Price on application.
PLUG-IN UNITS

G—20 MHz differential
O—High gain differential

50MV-20v.
TMV-50V.

CT 480 SIGNAL GENERATOR 70KMc/s
10 12KMc/s £160

TF 893 AUDIO QUTPUT METERS
£55

NOISE GENERATDR TF1053
(CT207). Range 100 600MH: Nose '
factor up to wgo (21 7db) at 75 ohms
Audio power up to 500MW  £95.
MARCONI  TF893 AUDIO OUTPUT
METERS Price on application

MARCDNI HR23 TRIPLE DIVER-
SITY IS RECEIVERS. Freq 3-275
MHz VFO or 6xtal positions Reception
of ndependent single or double side

TF 301D/1/S SIGNAL GENERATOR.
Range 10-485 MHz in five ranges. R.F, output
Dial calibrated in
volts, decibels and power relative to thermal
5002 output
at 1 kHz
at up to 90% depth, aiso external sine and
crystal
Separate R.F, and mod. meters.

0-1 UV-IV source e.m.f.

noise. Piston type attenuator.
d Internal

pulse modulation. Built-In SMHz

calibrator,
D.A.

TF801B/2. Spec as for TF8O1D but munor

circunt differences Working order £95.

TF 1370 R.C. DSCILLATDR
square wave 10Hz to 1T0MHz £140.

TF995 A/1 or A/2 or A/2M SIGNAL

GENERATORS. AM/FM freq
1 5-220MH:z Prices on apphcation
TF 934 DEVIATION METER

250MHz/FM £55.

TM 8517 VIDEO AMPLIFIER £60.

sine/

band transmissions  Full d
and price on apphcation

DIGITAL VOLTMETER DM 2003 1kV
peak input. 2v to 1kV £75.

TECHNICAL MATERIAL CORP:

EXCITER/TRANSMITTING MODE
SELECTDR Freg 2 32MHz M O and 10

cr\éslal positions  Verner tuning U S B
B varcartierinsertonetc £200.
F.S.K. EXCITER. freq 1 6 5MHz

0 100H:2 continuous frequency shift Upto
600Hz switched frequency correction
Modes FAX FS MSC Cw £50.

BODNTON FM/AM SIGNAL
GENERATOR TYPES 202E & 202H.
54-216 MHz in two ranges complete with
separate power supply unit £275.

HEWLETT -
PACKARD

175A OSCILLDSCDPE with 1750A
dual trace vert plug in and 17818 delay
ume base plug n. S0MHz mimmum
bandwidith at 50mVCM T B modes
main. main single mxed mam delayed
delaying Full Spec & P

540B TRANSFER OSCILLATOR.
Measures frequency up 10 12 4gHz May
be used on (s own or with freq counter
POA.

200AB AUDIO DSCILLATDR 19kH:
6000hm balanced or unbalanced small
size £25.

300A HARMDNIC WAVE ANALY-
SER Freq O 16kHz Futlspec & PO A

EHV POWER SUPPLY 115V input 100KV
at 5mA output £150.

SOLARTRON

€D 1400 Oscilioscope
Few ieft, only £110.

MULLARD

PRECISION VARIABLE CAPACI-
TDR TYPE F.2. 15pF 1o 336pF
Supplied with individual calibration
certificate Brand new i original
packing €12. Carnage £ 1

Open 9-12.30, 1.30-5.30 p.m.

v except Thursday 9-1 p.m.

MS 111D DANISH PRODUCTION
SIGNAL GENERATOR 10Kc
110Mc £150.

ROHDE &
SCHWARZ

2-g DIAGRAPH TYPE ZDU 30 420
MHz 500 Directly measures multi
terminal networks phase shift  phase
angle etc with compiementary POWER

NAL GENERATOR TYPE SMLM
High Freq resolution nternal external
mod upto3Vout POA

VHF WATTMETER & MATCHING
INDICAYOR 30 80W 230MHz 75()

B
vur VOLTMETER TYPE UDND
MICROWAVE POWER METER
TYPE NRD. O 3200MH; a1 5§00
0 200mW in 4 ranges  built m

calbraton check with measuring head
25

£ 5
FREQUENCY SYNTHESIZER TYPE
XUA. 30Hz 30MHz with FREQUENCY

totallsing
measure-
ments. Input sensmvlly vnrlable from 300MV
to 9V, three i inputs, selt-ch
etc. Full spec. on request, £145.

500/250W MEDIUM WAVE BRDAD-
CAST TRANSMITTERS. Price and
details on applicalion,

PLEASE NOTE

Unless offered as “as seen”

ALL EQUIPMENT

ordered from us is completely over-
hauled mechanically and electrically
in our own laboratories

FOR EXPORT ONLY
TRANSMITTERS:

BC 610 Hallicratters.

RCA ET 4336 nllo modlﬂed verslon of
increased output to 700

COLLINS TVPE231D llSkw., 10 channel,
autotone and manual tuning. All above
complete installation and spare parts.
TRANSCEIVERS

19, 19HP, 38, 62,

C-13 TRANSMITTERS

RACAL COMMUNICATIONS
EQUIPMENT

We are able to offer a comprehensive
selection trom the range ot this modern
high  class equipment including,
receivers, L.F, Converters, SSB adap-
tors, panoramic adaptors, diversity
switches, transmitter driver units,
linear amplifiers can be built to
customers’ requirements. Please send
us your enquiries.

ARSS SPARES. We hold the largest stock
in U.K, Write for list.

:.F.PM!T!R 0-8 amp. 2{" (U.S.A.) £1-80

TELEPHONE TYPE *'J” (Tropicalised)
10 line MAGNETO TELEPHONE
SWITCHBOARD

50 line AUTOMATIC PRIVATE
TELEPHONE SWITCHBOARD

Price of each of the above on application.

TEST EQUIPMENT

for direct line for all enquiries regard-

INDICATOR TYPE FKM, 15 30MHz- ing test equipment only, phone
30 100MHz PO A | 01-748 %496
PLEASE ADD

AVO

CT 537 Transistor/ Diode test se1 £50,
CT 160 Valve Charactenstic meter
£55.

CT410 Noise Generator £30.

25% VAT

COLOMOR (Sqmoncs)
170 Goldhawk Rd., London, W.12
Tel. 01 - 743 0899
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S-2020TA STEREO TUNER/AMPLIFIER KIT

Stereo Tuner combined with a 20W r.m.s.
per channel Stereo Amplifier.

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

PRICE: £47.95+99p p&p+ VAT._

NELSON-JONES STEREO FM
TUNER

[ NEW PRODUCT | | e = souD
. . . 3 » E—— MAHOGANY
A high-quality push-button FM Varicap 3,y 0000 * B CABINET

A very high performance tuner with Brief Spec. Tuning range 88—104MHz. 20dB mone quieting @ 0.75pV. Image
dual gate MOSFET ‘RF and Mixer rejection— 70dB. IF rejection—85dB. THD typically 0.4%.

front end, triple gang varicap IC stabilized PSU and LED tuning indicators. Push-button tuning and AFC
tuning, and dual ceramic filter/dual unit. Choice of either mono or stereo with a choice of stereo decoders.

IC IF amp.

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

[ NEW PRODUCT |
S-2020A AMPLIFIER KIT

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

Typ. Spec. 20+ 20W.r.m.s. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 72dB. Head-
phone output. Tape In/Out facility (for noise reduction unit, etc). Toroidal mains transformer.

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

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

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

PRICE: Stereo £27.80 + 85p p&p + VAT. Mono £24.70 + 85p p&p + VAT

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

SUB ASSEMBLIES

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

PRICE: £12.88+ 25p p&p+ VAT.

o T

-

BASIC MODULE TUNER
Supplied as a printed circuit board with all components ana screened Mullard LP1186. to build a mono or stereo tuner module.
Performance spec as above for Stereo Module Tuner complete kit.

PRICE: Mono £13.00 + 25p p&p + VAT: Stereo £15.00 + 25p p&p + VAT
PORTUS-HAYWOOD PHASE-LOCKED STEREO DECODER
Mk II version of this design (WW Sept. 1970). The lowest distortion phase-locked stereo decoder kit available (Typ.
0.05% @ N-J Tuner O/P level). Separation 40dB up to 15KHz.
Complete kit comprises PCB and alt components. inc. stereo LED.

PRICE: £7.68+ 25p p&p+ VAT.

PHASE-LOCKED IC DECODER KIT R B
Integrated circuit phase-locked stereo decoder based on the MC 1310. THD typically 0.3%. Separation 40dB @ 1KHz. ’xg-* K
PRICE: £4.27+ 20p p&p+ VAT. =

PUSH-BUTTON UNIT

The six-position push-button unit used in our tuners and tuner/amp. Each track has the required diode law for stability of
tuning. There are approx. 40 turns on each button and there are six separate moving pointers. An AFC disable switch is
incorporated with each button. The unit is finished in black with red pointers.

PRICE: £3.30 + 20p p&p + VAT
Please send SAE for complete lists and specifications.

P ood [ ial E , Ch ley, Burton-on-T , Staffs, DE11 9PT.
INTEGREX LIMITED, 5otaod Industrial Eetate r e erc g6, o™ o Trent. Stafls. DELLS

WW-—056 FOR FURTHER DETAILS
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NEW FAST SERVICE.LOW PRICES
MONEY BACK IF NOT SATISFIKD
ALL BRAND NEW TOP GRADE FULL
SPEC DEVICES.CALLERS WELCOME
NEW CATALDGUE LIST FREE BAE,
BARCLAYCARD & ACCESS BY POST,
SORRY NO SALFS TELEPHONE _

58-60 GROVE " RD.
WINDSOR, BERKS.SL4 tHS.

ADD 8% VAT TG PRICES YARKED *
AfD 25% VAT TO ALL OTHER PRICES
SEND C ¥ O, {EXCEPT GOVI’DEPTS)
POST & PACKING 20F FOR THE UK

IC’s (ow PRIt'é'S

F&@T SERVICE

TRANSISTORS ALl FULL SPEC

703 RF/IF  26p  MC1303 11,30 PRICE FACI - MATCHING 20p* DIODES
DL707 COM,ANODE & 709 T0O99 22n* AIC1310 €220 AC127 & 128 llp= 35, 85 FE* 081 & 0A0T GERUANTINT 54
ID1704 COM_CATIL 708 OTL 11 2Ep* MCI1312 SO ¢, 00 1ye opt  TIP29 & 30 43p* 1N4001 1A50Y & ININOT 54+
| —a ap* 710 DT 14 flpt SIC1318 2y AC187 © 18R 1lp* TIP3L | S4p* 1y 100 * NS e
0.3 0-9dp 85p*ea, Lgs ! LT : o 1 6p* 1N4007 9p
747 Juwpo 0,6 ca (2 Reaultrog MC1330 i INTah I e CEPf 1 1ge % 18911 SILICON 4
LED DISPLAY t1 ga+ 741 DIL 8  In® wC1339 £1,40 WD1ar & 1672 Bope TIPI2 iR ZENERZ B7YB8 400mW ]
3015F 0-9dp {1 sns 713 PIL 14 Alw* wC1350/1/7 75p  KC107 1110 1" ZENERG 130 17D, Z1Jnoisect
SRR 11 TOHna T MCL166 /D ] 31 1 TIPS 5o ' BRIDGE RFCTIFIER 1450 18
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AIRMEC FREQUENCY METER TYPE 265: 0-6000 rpm and 0-100Kc/s £35. Carr.

£2.

RACAL L.F. CONVERTER UNIT RA-37B : £35. Carr. £1.

RACAL LS.B. ADAPTER RA-95A: £65. Carr. £2.

MUIRHEAD ATTENUATORS: 75 ohms 0-8 Mc/s 3V MAK 3 ranges 0-5, 0- 25
0-50 DB £3.00 + 75p post.

CREED MODEL 54 TELEPRINTER: £37.50 each. Carr. £4.

CREED MODEL 75 TELEPRINTER: Receiver only £30.00. Carr. £3.

CREED MODEL 75 TELEPRINTER: Receiver, Transmitter and perferator —
£50. Carr. £4.

MULLARD VALVE VOLTMETER: E/7555/3 A.C./D.C. 2 ranges 0-5 and 0-500v.
£35. Carr. £2.

EDDYSTONE TELEPRINTER ADAPTOR TYPE 937: £45. Carr. £1.

COLLINS RECEIVER TYPE 51J4: 500Kc/s to 30Mc/s. £250.00. Carr. £4.
WAVEMETER CLASS ‘D’ NO. 2: 1.2 to 20Mc/s 12 volts d.c. input or 240v a.c.
£12.50. Carr. £3.

WILD BARFIELD ELECTRIC FURNACE MODEL CCIL.22X: With either
indicating temperature controllers Model 990°-1400° C. £250. Carr. £5.

A.E.L. MASS SPECTROMETER TYPE MS.10: £300. Carr. £6.

METROVAC IONIZATION GAUGE MODEL V.C.3: £55. Carr. £3.

MUIRHEAD PAMETRADA WAVE ANALYSER D-489-EM: Primarily used for
the analysis of complex vibration waveforms but will measure audio and power
' frequency waveforms from 19Hz-21KHz. Complete with power supply unit 230V
50Hz. Secondhand. very good condition, £110. Carr. £3.

REDIFON TELEPRINTER RELAY UNIT No. 12: ZA-41196 and power supply
200-250V a.c. Polarised relay type 3SEITR. 80-0V 25mA. Two stabilised valves
‘CV 286. Centre Zero Meter 10-0-10. Size 8in. x 8in. x 8in. New condition. £10}
Carr. 75p.

SOLARTRON PULSE GENERATOR TYPE GI1i01-2: £75.00 each. Carr. £2.00.
TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply. speed 50 bauds per
min. second hand cond. (excellent order) no parts broken. £20 each. Carriage £3.
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision for
checking jonisation. 110/230v a.c. input. S/hand. good cond. £35 + £] carr.
BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1.
BRIDGE MEGGER: 2,500V ., series 1. £30 each. Carr. £1.

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscilla_tory
conditions and the equivalen{ resistance. Crystal freq. can be tested in
conjunction with a freq. meter. £25. Carr. £1.50.

SOLARTRON VARIABLE POWER UNIT S.R.S. 1535: 0-500 volts at 100 mA and
6.3 volts C.T. 3 amps d.c. 110/250 volts a.c. input. £18.50. Carr. £1.50.

ALL CARRIAGE QUOTES GIVEN ARE FOR 50-MILE RADIUS OF LONDON
ONLY.

ALL U.K. ORDERS SUBJECT TO VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE [including post or carriage)

NOISE FIGURE METER TYPE I113A (Magnetic AB, Sweden): Complete with
Noise Source 121 and 122. £125. Carr. £1.

PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1-15MHz in 5 ranges.
Variable time delav microseconds 0-0.1c. 115V input. £33 each. Carr. £1. .
‘RHODE & SCHWARZ HF MILLIVOLTMETER: 30Hz-30MHz Type UVH,
ImV-1Vin 7 ranges, 220V. £75 each. Carr. £2.

PHILIPS VALVE VOLTMETER TYPE GM6014: 1-300mV in 6 ranges, 70-20dE,
probe 1000Hz-30MHz, 300mV maximum. £35 each. Carr. £1.

CT.343 VALVE VOLTMETER: in ruggerised steel case. Range 1. 2mV to 400V. 8
ranges indicated on 3" meter. 230v a.c. input. £25. Carr. £2.

UHF MICROWAVE MILLIWATTMETER TYPE 14: Direct reading. can be used
to measure power from 100MHz upwards. F.S.D. on 4in. scale meter 2.5mW. £40

each. Carr. £1.

S-BAND RADAR TEST SET MW69S (Decca) Oscilloscope and Spectrum
Analyser. Further details on request. £200.

Q METER: 30MHz-200MHz. £55. Carr. £1.

AVO TRANSISTOR ANALYSER CT.446: £35, carr. £1.50.

CT.420 SIGNAL GENERATOR: 200-8000c/s Variable tuning. Two fixed
frequencies 9000 and 10,000. Internal calibrator 100 & 500 c/s. £75 each carr. £2.
NOISE GENERATOR TF-1106: Frequency 1 to 200 Mc/s Direct noise factor
calibration. Qutput impedance 70 ohms £65 each. Carr. £1.50.

COUNTER EXTENSION UNIT TF-1434/2: Complete with plug-in units £75 carr.
£1.50.

MW-58 UNIVERSAL KLYSTRON POWER SUPPLY: £85. Carr. £3.

fF-1278/1 TRAVELLING TUBE WAVE AMPLIFIER: £25. Carr. £2. .
BPL A.C. MILLIVOLTMETER TYPE VM.348-D Mk. 3: 2 millivolts-2 volts,
ranges. £30. Carr. £1.

MARCONI DUAL TRACE UNIT TM-6456: £30. Post 60p.

500. Price: £120 each + £2 carr.

H.V. TRANSFORMER: 8000/8000. Qutput 300mA. rms. Size: 12in. x 12in. x 36in.
230V input. £40. Carr. £4.
FIREPROOF TELEPHONES: £25.00 each. carr. £1.50.

*POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30.00
each, carr. £3.00.
SMOOTHING UNIT (for the above): £10.00 each, carr. £2.00.
X-BAND MODULATOR CALIBRATOR TYPE MC4420-X: Mnfr. James Scott.
£125 each.Carr. £1.
HP-766D DUAL DIRECTIONAL COUPLER: 940-1975MHz. £35 each, 75 post.
BACKWARD WAVE OSCILLATOR TYPE SE-125: 6.3 heater, 105V Anode,
7.9mA. Mnfr. Watkins & Johnson. £85 each. Carr. £1.
TEKTRONIX TIME MARK GENERATOR TYPE 180-SI: 5,
Carr. £2.
ROTARY INVERTERS: TYPE PE.218E — input 24-28V d.c., 80 Amps. 4,800 rpm.
Output 115V a.c. 13 Amp 400 ¢/s. 1Ph. P.F.9. £20.00 each. Carr £2.50.
FREQUENCY METER BC-221: 125-20.000 Kc.s complete wuh
calibration charts. Checked out, working order £20 + £1.50 carr.

10, 50 MHz. £65.

original

3&3aB

If wishing to call at
stores, please telephone
for appointment

W. MILL

WARE 66312 (STD 0920)
and at ELSTOW STORAGE DEPOT. Phone: Bedford 740605 (STD 0234)

ALDOCK STREET, WARE, HERTS. SG12 9DT
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DU

VAT
AI-I- MA"- OHDER v Unless otherwise stated all prices are excluseve of
VAT, Please check whether the goods you are
BETURN. c.o.n- SERWCE L] ] ordering are 25% or B% Cafnage orders under
1'S please add 33p Osder over £ 10 post lee in
WELGOME Tel: 01 994 6275 U K only This 15 to be at our discretion
All mail order and enquiries to 270 Acton Lane, Chlswmk London W4
S.C.Rs TRIACS
SEM|CONDUCTORS TP42a  85p | 2N2306  70p CRS1/05 40p TXL2288 400V *x SPECIAL OFFERS **%
TIP298  54p | 2N2369a 50p CRS1/10 56p asp
AAZ12  25p | 8C214  14p | 1S100 15p | TIP30B  60p | 2N2477 30p CRS1/20 60p $C400 £1.40
AC107 35p | BC214L  15p | 1StO3 15p | TIP31B  6S5p 2N2646  SOp CRS1/40 65p SC40E €1.65 MINIATURE MAINS TRANSFORMER. PRI240V
AC125 25p | 8C238 18p | MJ340 50p | TIP328 77p 2N2846 €1.50 CRS1/60 90p SC450 £1.70 SEC. 12V. 100Ma Manuf.. Hinchley Size, 36 x 45 x 40mm
AC126  25p | BC239  15p | MJ481  95p | TIP38B €1.06 | 2N4904 25p CRS3/10 62p SCAS5E £2.10 FC 53mm
AC127 28p | BC300 30p MJAB& 95p | TIP34B €1.62 2N2905  30p CRS3/20 62p SCS0D £2.42
aC128  2Sp | BC301 30p | MJ2801 £1.25 | TIP35B £2.71 | 2N2906 25p CRS3/40 90p SCSOE £2.70 1.65p. 100 60p ea. 10.000 40p ea. 8% VAT
AC176  25p | BC302  30p | MJ2801 €195 | TIp368 €350 | 2n2907 25p | CRS7/400 €100 | oikc 25p Boce p- 100:60p ea P
AC187  27p | BC303  3Sp | MJE340 SO0p | 1P418  70p | 2N2926 13p RS 16/ 100 Sp MINIATURE MAINS TRANSFORMER.  Primary
aC188  27p | gCy3!  3Sp | MJE370 7Sp | TiP42B  95p | 2N3053  25p CRS16/200 90p
ACY17  25p | gCv32  35p | MJE37I 90p | T1P29C  68p | 2n3055 50p | CRSi6/600 €160 | ‘;5 240V. Sec. 18V/ 250 Ma at 80p ea. + VAT & postage
ACY18  25p | BCY33  60p | MJES20 6Sp npgog 72p | 2n3232 €1.35 | C1068 45p 33p. 8% VAT
ACY19 25p | BCY34 65p | MJ2955 €1.20 | TIP31 80p 2N3553 £1.40 C106D 70p
ACY20 28p | BCY3e 65p | MJUE3055 75p | TIP32C €1.00 2N3643  30p 40669 90p MULLARD POT CORE TYPE FX2241 at 60p ea. + 33p
ACv21  285p | gCy39  95p | MM1613 45p | TIP33C £1.20 | 2n3702 12p 11C44 35p LINEAR 1.C.s p.p. 8% VAT
AD140  60p | BCy55 €1.60 | MM1712 60p | TiP34C €1.80 | 2N3703  12p 2N4444 £1.90 LM304 Neg Voltage
AD142  60p | gCy70  20p | MPF102 d4Sp | TIP35C €3.00 | 2N3704 12p BT10/500A 90p Reg £2.10 24V D.C. SOLEMOID by MAGNETIC DEVICES 60p each. 2"z
AD161  45p | BCY71 20p | MPF103 TIP38C €3.74 | 2N3705 12p LM309K sV 1A | “long x % x %in_ + 8% VAT
AD162  4Sp | BCy72  20p | (2N5457) 38p | TiP41C  90p | 2N3705 12p Voltage R3eg €2.10
AF114  25p | BO121 7sp | MPF104 TIP42C £1.00 | 2N3707 12p LM723C 2 37V
AF115 28p | 80123 88p | (2N5458) 35p | TIS50 40p 2N3708  1dp —_—" 150mA Voltage 240V, A.C.]SOL:ENOI]D. Reversible operation. twin col Size
AF116  25p | B0O124  70p | MPF10§ ZTX107  1Sp | 2R3709 14p RECTIFIERS 'Zeg 50 250 75p approx. 2% x 12 x 1%in. 90p.
AF117 25p [ BO131 a0p | (2N5459) A0p | ZTX300 15p 2N3771 £1.50 1A 200V 38 MFCA0! SOmW
AF118  50p [ BD132  0p | OA47 10p | ZTXS00 16p | 2N3772 £1.60 ‘g!,".’m 1 4A 200V < Audio 75p 30 unmarked OC? 1 transistors £1.00
AF124  30p | BD135  50p [ 0A70 10p | ZTX501  20p | 2N3792 £1.80 s7p TBABOO 5 Want 25 unmarked 250mW Zener diodes. 4 7V 5.1V, 6.2V, 7.5V
il hoarel e o Saselfgiacs: Seon f enmmarzea L TGk oo et oLV N0V Ve —
P 1 P P P P 100V 80 P
BA112  50p | BD140  87p | 0A90 10p | ZTX550 25p | 2N3820 5Sp B DIL/TO98  15p g'g;‘;g E‘a‘g Vg';aé'g 'eq“'"’.d .00
BA114 16p | BD153  80p | 0AO! 10p | IN659 8p 2N3823  70p 781C Op. Amp 8/14 lode equivalent B
8A155 16p | BD156 80p | 0A200 10p | IN914 8p 2N3866 8Sp DIL/TO99 I5p
BE“SG 15p | BDY17 £1.50 8A20(2) 10p | IN916 8p 2N3904  22p ZENER DIODES /4A7C Dual Uozp 8,F 600V WKG PAPER CAPACITORS, ideal for Strobe
BCYO7 13p | 8DY18 £1.75 A2 3Sp | IN4OO1 8p 2N3905 25p BZYBB Senes mp .20 . + B¢ + 33
e 125 | BDY16 €190 | oa211 355 | IN4002 &£ 33006 298 en £00mw 74gc Op A;np Constructors. £1.50 each + 8% VAT p post
BC109 14p | BDY20 £1.20 | OC16 90p | IN4003 9p )N4AQ14  80p 3.3v-33V, § 11p hL Sp
BC109c  16p | BF152  20p | OC19 85p | INADO4  10p | 2N4035 62p 1 5w range 25p ZN414 Radio | C Mfanvdom?r values of PAPER CAPACITORS in stock Phone
BC113  13p | BF166  30p | OC22 §5p | IN4OOS5  12p | 2N2037 44p | 10w range asp 1A0100 Rad cn.zs or details
BC114  13p | BF178  35p | OC26 65p | IN40O8  14p | 2N4058 14p AD1 adio | C inc
BE115 15: BF180 35: ocz8g 60p | INAQD7  16p 2N4059  14p o Fiiter £1.90 JACKSON AIRSPACED CAPACITORS to suit Yain spin-
BC116  1Sp | BF194  16p | 0C35 60p | IN414B 7p | 2N40BO  12p CA3014 €1.55 die
BC1 ‘; ng BF195 16p 0536 65p { 2NBIG %5;’ | 2N4061  12p L.E.D. EAgg‘zg 2: -gg 100pF Two Gang at 55p + 25% VAT
BC11 15p | BF196  16p | OC42 40p | 2N697 5p | 2n4062 12p B TiL 209 38p A d Two G L 75p + 25% VAT
8C119 30p | BF197 16p | OC44 ng IN698  25p IN4126  18p HP&0B2 28p 2’23832 "§§° 500pF Two Gang a P V.
BC143  25p | BF200  35p | OC45 25p | 2N706  12p | 2N4286  25p | MA2082R 20p p
80147 12p | gF224  18p | OC70 15p | 2N706A 14p | 2N4287  25p €A3048 €2.35 MULLARD TUBULAR CERAMIC UHF TRIMMERS
BC148 12p | BF2445 18p | OCTy 12p | 2N708 15p 2N4288  27p CA307% £1.60 (PROFESSIONAL)
BC149  12p | BF245  4Sp | OCY: 20p | 2N929  22p | 2N4289 30p f ——————— —— CA3089€ £1.90 T 09 °
8C149c  14p | BF253  S5p | OC75 28p | 2v930  20p | 2N4290  25p CA3090Q £4.85 ype 092 .3-2.2p
BC157 14p | 8Fx29 30p | OC76 25p | 2N1132  25p 2N4291  32p LD.R. MC1303L £2.20 801 0.3-2.2p Price 10p ea.
BC158 14p | BFX34 3o0p [ OC77 40p | 2N1302 30p 2N4302  4Sp ORP12 60p MC1310P £2.80 991 ©€.5-1.3p
8C159  15p | BFX85  30p | OC8) 25p gmgga 30p | 2N4444 €1.90 SNT@EG%Q .
8C167 14p | BFX86 30p | OC83 25p | 2N1304  30p | 2N4871  35p § NESSS5 Timer 80 L Sp o
8C168  14p | BFxgs  30p | OCB4  28p | 2n1305 30p | 2N4303 €1.30 ' " ?g&’N;HFTVdDISV.O:JN‘rs REEASENELERHONE a
BC169  14p | BFY10  35p | OC139  30p | 2N1306 30p | 2N4919 90p pF Feedthraugh capacitor p ea.
BC169c 15p | BFY44 50p | OC170 28p | 2N1307  30p 2N5069 €£1.30 Mimature tubular P.C trimmers
8C172 13p | BFYSO 26p | OC171 30p | 2N1308  30p 2N5191  96p 3.5-13pF
BC182  12p | BFYS5) 26p | 0C200  60p | 2N1309 30p | 2N5192 £1.20 Y03 VOLTAGE Rzeuunoas
8C182L  12p | BFY5? 25p | OC201  60p | 2N1613  30p | 2n5194 €170 1005 5V  650m. 6.30pF 10p ea.
BC183 12p | BFY63 25p | 0C202 78p | 2N1711  30p 2N5195 £1.40 1036 12V SOOmA 4pc/o Variey 700 ! relay 50p ea
BC183L 12p | BFyg0  65p | TIP29A  45p | 2N1890 60p | 2N5245 4S5p L037 18V 450mA £1.60 ea. / = :
BC184  12p | BSV6S  70p | TIP30 S5p | 21'2146  15p | 2N5296 5S5p
BC184L  12p | BSWE3 65:: 11P31Aa  S7p | 2N2147  90p | 2N5298 50p Gold Flashed proiessional TRANSISTOR SOCKETS. To suit
BC185 3Sp | BSw68 80p | TIP32A  69p | 2N2160 80p 2N5457  35p small signal TO1 8. etc. 30 for £1.00 + 8% VAT
BC186  27p | BSx19  15p| TIP33A £1.00 | 2N22t7 25p | 2N5458 3Sp VEROBOARD
gg:;L :i" BSX20  15p | p;ge: g;-;g 2:1)13 539 ;Ng‘igs a0e o 015 | W- WOUND POTS 1 2100k  at 30p each Colvern or
p | BSx21  25p | T35 b 2 P N5485 P N < o
8C213  12p | gy127  20p| TIP36A €3.50 | 2N2222 20p | 2N5490 55p 17x2Y €1.18 89p Reliance styles + 25% VAT
BC213L 12p | Gyibs  8spl TPala  70p i 2N2222a 25p | 2Nosse esp fUn 3 o} €139 | VERO EDGE CONNECTOR 24 way 1" pitch 30p each +
QTY DISCOUNTS 12+10% 254+15% 100+ 20 AW G PIN INS TOOL 72p 72p VAT All the other sizes in stock
SP F CUTTER 65p 65p
100 PINS SS 40p 40p SIEMENS VARLEY RELAY 4P C/0 700 {2 24V 50p each.
100 PINS DS 40p a0p :
. 2% x 3% 32p 23p PLESSEY RELAY 2 P C/0 6V operation 40p each
TTL (full stocks available] | suei 52| ey 28 p 5005, 4 e
| SN7448 £1.75 | SN7482 87p 3% x 3% 35p 3Sp MODERN DISC CERAMICS £1.00 a hundred. £8.00 a
| | SN7450 20p | SN7483 £1.00 3% a 5 40p 41p thousand + 25% VAT Phone or write forlist
SN7400 18p | SN7411  23p | SN7430 20p | SN7451 20p | SN7484 90p PIN INS TOOL 72p 72p
SN7401  18p | SN7412  22p | SN7432  42p N7453 20p | SN7486 45p 500 PINS $S £1.55 €1.55 ACCESSORIES
5N7482 20p | SN7413  40p °:N'/453 700 SN;%S 20p | SN7490 75p 500 PINS DS EVSS €1.55 | pIL SOCKETS, B pin 14p, 14 pin 14p, 16 pin 14p. Mica
SN7403 20p | SN7416 30p | SN7437 50p | SN7460 20p | SN7491AN
iN7404  20p l N7417  30p | SN7438  S0p | SN7470  30p €1.00 Washers + 2 Bushes (TO3 or TO66) 4p.
SN7405 20p | 5N7420 20p | SN7440 20p | SN7472 30p | SN7492  T5p
SN7406 30p | SN7422  38p | SN74a1AN 75p | SN7473  40p | SN7493 750 | porenTiOMETERS MULTICORE CABLE. 20 way 14/0076 + Screenat 70p per
SN7407 30p | SN7423 38p | SN7442 75p | SN7474 40p | SN7494  80p Linear o i6g Singlo Double yard + postage by weight
SN7408  20p | SN7425 38p | SN7443 £1.00 | SN7475 55p | SN7495 80p
GN7409 40p | SN7427 42p | SN7445 €1.70 | Su7a7e  45p | SN7496 £1.00 :2:"’ o hen ;;f‘ asp MULTICORE CABLE. 25-way. individually screened
SN7410 1Bp | SN7428 50p | SN7446 £2.00 | SN7480 80p | SN7497 €2.28 7 R O = 14/0076 €1.00 per yard + VAT, Postage by weight =
METAL OXIDE RESISTORS. TR4/5/6 in stock. 1 off price
3p each. Disconnt on quantity. We have 2 milhon in stock so
M ETAL BOXE S ( S try us for your requirements
ALUMINIUM BOXES IDEAL FOR VEROBOARD WITH 10 TURN TRIMPOTS b
y Bourns, Mec. Painton. etc. All
BASE & P.K. SCREWS HOIgH PER Fo R MAN CE values In stock 50p each. Discount on quantity
AB7 2% long 5% Wide 17" High 55p M ERN SCOPE TUBES KOKUSAI MECHANICAL FILTER. 455Kc/S. 6 Kc/S
ABS s 4" 1 55p By Tetefunken Limited. gty only 5' rectangular overall tdeal ‘or A.M. €5 each INC VAT Postage 33p each
AB9 4 2% 10 55p display Type No. D14/131 Price £25.000 each +
AB10 4 Ya 14" 55p VAT 8 All extras provided free whilst remaining In OMRON RELAY 240V A.C. 3P c/0 7Sp each + 8% VAT
ABMI 4" ,‘, 65p stock  Postage £1.00. All brand new SLEEVING 200D pieces approx. size %’' x 2mm Price £1.00
AB12 3 i . ; 50p + 33p P&P + VAT 8
AB13 6" ' 77p B e el S
AB14 7 5 2" 90p 4 CORE CABLE + SCREEN 14/0076 at 15p peryard + B%
AB15 B 6" €1.16 VAT
AB16 1o’ 7 S £1.32 14 CORE CABEE + SCREEN 14/0076 at 40
. " p per yard +
AB17 0 4 3,, £1.10 REXINE COVERED ALUMINIUM B% by weight. Phone for free estimate
AB18 12 5 3 €1.32
AB19 12 8" 3" €1.80 CASES WITH SCREWS AEI ZENER DIODES. 9V Stud at 7% watts rating. Price 15p
ALUMINIUM BOXES WITH SLO & FEET cach + 8%
PING TOP PANEL —
IDEAL FOR PRE-AMPS, ETC., USING SLIDER CON- RBI € « RBA 11 x 6" «x TTg_4gﬂlNlATL\l{l:§° LEVEhR* :;VI;C?S CONTACTS
TROLS 1% €1.05 3" €1.85 action )p eac o VAT.
AB20 B Long 9" Wide 3% High at back €2.20 R nFa e GLED G 0T e T g TSNS AT IR Gty B - Gy <» GRS UAT
s © x .
2giiignlallifonGags opeliolient 20 £1.35 AMPHENOL UG 58A/U N SOCKETS, Chassis mounting at
With P K Screws ’ . + B% Postage 35p 35p each + 8% VAT
AB21 As above but 10" long £2.20
AB22 As above but 12"’ tong £2.60 l UHF SOCKETS ROUND at 35p each + 8% VAT.

We are open from 9.30 a.m.-6.0 p.m. Mondy‘ Satu}dé;
able. Phone or write if you are in difficulties obtaining a

We have the largest retail selection of components av
particular component.

C.0.D. service welcome. All mail order by return. Official orders welcome to Government establishments, Education

Authorities, etc. 01-994 6275
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Marshall's [IREERE

bttt gl COMMUNICATIONS
TERMINALS

Teletype 28, 32, 33, 35, 40
TermiNet 30, 300 & 1200 (30 and 120 cps)

Teleterm 1030 & 1132 (portable 30 cps
OUR RANGE COVERS OVER 7,000 ITEMS with integral coupler and RS 232C)

THE LARGEST SELECTION IN BRITAIN . Other page printers (by Siemens, ITT Creed, etc.)
TermiNet 120 line printer
TOP 200{C’S TTL, CMOS & LINEARS

Catalogue price 25p  Trade and exparl gnguiria

ca3020a  1.80 | CD3130 088 | nEser  aas 0.90 | SN74160 1 * Spares, repairs, overhauls and maintenance
CA3028a  0.78 | CD4S10 125 | NE565 448 016 | SN74161 198 R
CA3035 137 | Cpastt 184 | il 180 | 2 016 | SN74162 146 * Other types and models available
CA3046 @70 | CD4516 125 14| EnG 016 | SN74163 1.8 . o .
Ca3048 211 | Cpasia 187 | T 018 | SN7416 2 * Refurbished units alsoe available
CA3052 162 | Cpas20 1.87 5 @.18 | SN74165  2.gn 9
CA089¢ 196 | iona  of7 3 533 | SN7ater  axa * Short and long period rentals
CA3090Q  4.23 | M308 2.50 5 0.8 | IN74174  v.m . .
Coacod  o38 | [ooen.  1es | 5 038 | EIN74175 oo * Minicomputer interfaces
CD4001 036 | (m380 1 | 038 0 EN74176 1.4 g . .
CD4002 136 | (m381 220 | z 050 | EN74180 140 * Quantity discounts
€D4005 158 | LmM702C 0.7% 036 188 2 .
CD4007 136 | (M709 00 230 * Immediate delivery
€D4008 B3 T099 0.38 | 125 .30
CD4003% 112 aDiL 045 ars 118
CDA01D B 1% 140IL 038 GEE 1.8
gg:gq 3% | LM710 047 0,55 &0
1 035 | LM723C 090 [F 158
D413 08 | wraic 032 258 TELEPRINTER EQUIPMENT LTD.
Da014 (& T099 040 | - 0.45 278
coaors ¥z 80 o040 | 0,85 2.9 70-80 AKEMAN STREET,
4018 0.6 14DIL 038 0.85 1.9
CD4017 LI Lm747 1.05 045 1.80 TR'NG, HERTS, U.K.
CD4018 255 | (M748 0.82 | ANTREN 7,82
CD4019 0.Bd 8DIL 060 | = 073 | AAe3 N1
coaggo 1.?1 1401t 073 | § 0.7 | TAA300 1.80
CD4021 172 [ 1M3900 070 | = 1.28 [ TAA3S0A 710
Cos0z2 1% | Lm7aos 200 o3 | TaRS50  hro Telephone 0442-82-4011
CD4023 O.a8 | LM7812 P 100 | TAAB11C 218 A
CD4024 124 [ (M7815 780 182 | TAAB21 i3 Cables RAHNO Trmg
CD40Z: 032 | (w7824 7E@ 0.37 | TAAG61B  1.32
CD4027  ©43 | MC1303L 1 6G 050 | TBAG4TB 225 Telex 82362
CD402: 160 | MC1310p  z.82: 460 | TBAGS1 1RR .
CDa07% 350 | mC1330p mmn 084 | TBABOO 140 A/B Batelcom Tring
CDA030 0T | MC1361P  0.80 | SN TAI: 235 [ EN72126 @80 | TBABIO 140
CD40u| §.1% | MC1466L 3.50 =N '410 316 | ENI4I50 150 | TBAB20 115
cmg 17 P8 | MC1469R 276  N:4iian 385 | ENTLiGI 085  TBAS20 400
CD40«1 "86 | MC14653 4.07 | 'N!412  ©65 | SN’'1153 0.85 | 14DILSKT 012
CD404 s 138 | NESS5V 070 | =nf3a5 080 | SN'A1R4 160 16DILSKT 013 WW—080 FOR FURTHER DETAILS
CD4049 0.81 | NE5S56 130 N 7446 095 =Ni11HS 1 ED
CD4050 0.66 | NES60 4.48 | ©N7447 0.95 =N'1157  O.BL

LONDON, GLASGOW, PARIS — AND NOW

BRisTol ™ | Semiconductor

IT'S OUR SERVICE THAT MAKES US GROW

ESSENTIAL FOR ALL
POPULAR SEMICONDUCTORS n a t a , TESTING, INSPECTION
2 ]

i 2N3906 0.27 .65 Br:139 aon MPSASE 0.31 .
i 32 | 2na037 04z 485 | n1a0 087 | OC28  0.768 AND MAINTENANCE
INHIF .82 2N4036 0.67 i} 90 115 .36 | OC35 0.80
NG9S o.5% 2NAOSE LRk} 070 mivz ns5s 0ca2 n.5n TH E SE M | CO N
®14 | 2N4062 m79 | #1154 n ;(7) TOI(;;ZA :::
37 2N4289 100 1 n
D28 | 24920 110 o1a 138 | TIP29C  mn > INTERNATIONAL TRANSISTOR INDEX
032 2NA92Y R >14 . .62 ..
0.185  2N4923 1.00 111109 pya | p.30 | TIP32A 0.rd o
™26 | 2N5245  0.47 1478 mua 012 | TIP33A e 1975/6 (6th Edltlon) NOW AVAILABLE
o3 2N5294 0.48 | BC148B nis 012 | TIP34A 161
.47 | 2N5296 048 | BC1498 018 012 I:zgg: : :2
1 457 19 1 . . .
Bea | 2No4sh 048 | boioan  bam 3;3 Teala o Easy reference alpha-numeric listings of about 24,000 transistors
078 | 2N5459 046 | BC167B 015 n.21 q . .. .
0.84 | 2N6027  D4% | BC168B 015 047 | TIP2955  nms of internationat origin, European, Japanese, USA etc.. Maximum
07 | a0 Voo |Gcie: bz G5 TR o tings and basic characteristics. 400+ pages of invaluable data
0.7 1 1 BC182 012 | E= & . )
ot | 3N1ar 081 | BCiB2L  mi2 | E @27 ZTX300 i3 fatings and basic characteri pag
hag | 20367  ado | peif3 MR B2a | T30 0is
3 4 1 a Q -ral | L
ora|s03e;  mas | SIS B3 o1 | man o1 EXTENSIVE SUBSTITUTION GUIDE
oss 40406 044 BC184L 0.3 L)
o2 | 40407 036 | BC21IA  n.te 027 | 1N914 007 CV & BS NUMBERED DEVICES
@y | 40408 050 | BrIC2A 016 o_gg 1:%8? : :E
52 HCT o
Bi7| 0430  oes |MEnae s e B3| iNess o7 TERMINATION OUTLINE DRAWINGS
1 2 16 | BEY 0.225 | 1N4508 0323
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This is Vol.1 of the Semicon Index Series.
Prices correct at December 1975, but all exclusive of V.AT  Post & Packing 25p Vol.2 (Diodes & SCRs) and Vol.3 (ICs) available soon. Same price

ORDER NOW AND AVOID DISAPPOINTMENT
WW—079 FOR FURTHER INFORMATION
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REED SWITCH INSERTS

U dissivl e
kL W

Qverall teng'n 1 8510 (Body length 1 Tin.) Diametes O 1410 10 switch up
10 500mA or 260vDC Gold ciad contacts 74p per doz £€4.15 oer 100
£29.95 per 1 000, €272 per 10.000 Al carnage paid U K

Opersting Magnets 95p per doz £6.95 per 100 €67 pec 1.000 Al
carnage paid U K

Operating Conls lor | 2v supply 10 acCept up 10 four standard reeds £2.50
per doz €12.60 per 100 Al carmage paid U K

Heavy duty type. (Body length 2in ) Diameter 0 22in to switch up o 1A
at up to 250vAC £1.45 per doz, £6.95 per 100. €52.00 per 1 000
Changeover Heavy Duty type £2.80 per doz. Al carnage paid U K
Magnets for HD reeds £1.50 per doz A few coils avatable for HD reeds
POA.

- TS
L. WIS T )

C- SCOPE METAL DETECTORS

Represent today's BEST VALUE in metal detection equipment

BFO50 integral speaker £26.24
BFO60 integral speaker and meter £33.59
18100 with headphones £52.59
IB300 with headphones and meter £68.24
TR200 with headphones £59.890
TRA00 with headphones and meter £78.43

Full informatiun on receiot of 10p stamp
HUNT THAT TREASURE!

provides an outpul of 7V per 1,000 r.p.m. directly proportional to speed
This instrument has a wide vanety of applications. e g anemometers.
measuring shaft speed. etc. In brand new condition £5.60 post paid

LEMANIA AIRCREW
CHRONOGRAPHS

Stainless steel case with screw back. (uminous
hands and markings One-hfth sec. sweep hand

d y of main by
press to start stop and return 10 zero button. 15
jewel movement Many ot these walChes are as
new but all have been completely overhauied and
checked for accuracy Futed strap White face
£18.80. Black face £19.75 inc P &P

B

GS WATCHES all with brushed stainiess steel
case wilh screw back and black faces
Manutaciured by TIMDR, ETERNA, LEMANIA
VERTEX, RECORD. CYMA, eic . to a standard
speciicaton Completely overhauled Fitted
stap £9.05 (inc P &P) We also have imited
quantities of these watches by OMEGA BUREN
HAMILTON and IWC at £15.30 inc P &P
SMITHS GS watch with Sweep Second hand
£€9.25 nc P &P & VAT Al watches:
Inspection against remittance.

INDUCTION GENERATOR. Requires a supply voltage of 50V 50Hz and i

ANALYTICAL EQUIPMENT

GAS CHROMATDGRAPHY RESEARCH OVEN

Pv4051/4056 (other GC items in stock)

A large capacity oven of tow thermal mass tor use between 35 any 400 C
Provides a forced air circulaling system yielding 1000 changes of air per
min The oven has forced ai cooled outer surfaces when the internal
s ligh. 210-240V. 50Hz 2.6kw. €31.50 (C Pd England

ITT OFFICE INTERCOM. 20 way with modern manual SWB and
facilines. Lightweight desk sets. Brand new in cartons £160 inc. P.&P and,
VAT Spare deliaphones £7.50 ea

JELEPRINTER PAPER. Standard rolis. 2 ply £5.00 perdoz 3 ply £5.40
per doz. 4 ply £5.70 per doz All P.Pd. UK Tetex your order now

TAPE STORAGE CANS. grand new timished steel cans ornginally
intended for 16mm film but ideal for storing 7in. reels of tape Our last
supply of these 1tems was Quickly exhausted at 30p each but as a result of
a massive new purchase we can now offer a case of 55 at £6.80 inc P &P
and VAT

SOLAR CELLS. Ferrant silicon MSIIBE. active area 390 sqg mm_Open
CCT voltage 550mV at 3000 Jumens/sq ft. Sht Cct. Current 60mA
Optimum load 9 0 ohms Dsa 34mm. Thickness 6mm. Ex. made up panei
€1.35 (nc P & P and VAT)

CONTINENTAL CUSTOMERS - we have a direct knk by ay from Lydd
1o Beauvais (also Channel Islands) and are 35-45 muinutes dnve ftom
Cover-Folkestone with diect hovercraht and sea hnks with France and
Beigium

and Wales)

IONISATION AMPLIFIER PV4075

A modern high grade low noise solid state amplifier to feed a potentiometer
recorder 18 input ranges from 10~ '~ 10 5 X 107" A with 5 outputs ot
1mV to 100mV Lineardy 0 1% f.s. Noise less than 0.5% fs at max
sensiivity  Back off tacility. Dimensions 28 X 10 X 43 cm deep. With
operating information £28.50. {C.Pd U K}

Details of these three and other gas chromatography items. price 25p
{C W O only). Handbooks {complete) available

AIRCRAFT INSTRUMENTS for industriat and educational use Released
items avaiable for thght use

REACH FOR
THE PEAKS OF
MEASURING
INSTRUMENT
ENGINEERING!

TYPE TAD
Dims 48 b6 85 118 150
in x x x x x

mm 42 56 70 106 10

shuk £373 £391 £410 €500 €555
500 A, €344 €361 €382 EA72 €542
ImA  £3.37 €354 €374 £463 £533
I0C €340 £3.59 £377 £467 €536
3OVAC £357 £3.76 £394 £483 £540
TYPE 5A
Oms 4 51 6 82
in X 1 x x
mm 3 51 61 I
504 £362 3\ B39 a2
S00uA £33 3B E363 €386
mA £21 s 138 18
190 £325 €3® €360 £386
00AC  £340  £3E 0317 a2

FOR YOUR PRODUCTION REQUIREMENTS USE

ALPS PANEL METERS

FULL RANGE PRICE LIST—-SAE PLEASE!
quantity di to ers
Remamber) Wa are the snle importers!

400H2 ROTARY CONVERTERS. Both DC & AC npui available. E.g
415v 50Hz to 115v 400H: 1ph 50w AJ £27.50.

MULTIWAY CABLES n stock up to 50 way ot up to 750 amp Aiso
PTFE insulated types

MARCONI SPECTRUM ANALYSERS OA1094A/S. Listed at £2700
Qur price £585.

ACTUATORS, RELAYS, FLOODLAMPS, POWER UNITS,
TRIMPOTS FANS MICROWAVE EQUIPMENT. All ex-stock

SOLARTRON OSCILLOSCOPES in stock CD1183 CD1212 CD1220
CD1400 PO A and INSTRUMENTS SR151 & 152 vP263. 05103
CO546. JX641, JX641A, VF262. JX746 LM1420. TD960. JX603
JM1B00. etc. P.OA

CSemﬂo ano[

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, TEST EQUIPMENT, METERS AND CONNECTORS

é:[emlronic C:Sales lz{cl

Estabhished 1953

24 HIGH ST., LYDD, KENT TN29 9AJ. Tel. Lydd 20252 (STD 0679) VAT No. ‘201—1296-23. TELEX 965265

PLESSEY GROUND BASED U.H.F. GROUND/AIR TX/RX

FOR EXPORT ONLY OR SALE TO LICENSED USERS

Single Channel Recewver 5820-99-932-6694

Single Channel Transmmitter 5820-99-932-5698

Single Channel Amplfier 5820-99-932-5701

Power Unit for Amplifier 5820-99-932-5700

Cooler Unit 5820-99-932-3995

These assemble into free standing rack uni providing U HF
communicatons over 225 0 to 399 9MHz. the TX/ Amplifier umit giving
100 Watts R F output into 50 Ohms Spare sub-units available. Al are
guarameed new and unused Full detars on request

HEWLETT PACKARD SAMPLING 'SCOPE HP185A, £324 inc. carr
and VAT HP1858 £357.

STAINLESS STEEL VACUUM CONTAINERS FOR LIQUIDS.
Capacity 2 US GALLS. FITTED WITH DELIVERY TAPS. Brand new in
cartons—E£25(C Pd UK}

PANEL DISPLAY RECORDING CAMERA. Manufuctured A G.L
Specifically for the recording of complex nstrument displays on 2%n x
2% shots Fited B0mm F3 5 lens Shutter speeds 1 100, 1/50
1/2% sec and time exp Focusing at 1 75 to 5Dft in 18 steps Aperture
sitgs F3 5 w F22 Prismatic viewfinder and faciity for viewing direct on
ground glass screen Rotating fiter attachment Cord tiim advance and
shutter cock with septe Button contro! and etectrical release faciity (24V
DC} Spool holds 40 exposures Camera may be wall mounted on bracket
supplied Tripod mounting sockel provided In wooden case Two grades
avaiable as new Grade A £35.50 (inc P and P and VAT) Somewhat
used but serviceable Grade B £28.40 (inc P & P and VAT)

COMPUTERS AND PERIPHERALS

iCL 1904 CPU {complete) - documentation will be avaldable
2uS Plessey core store £1000. (CL 7070 2 UNIPLEXER
€150. BRPE 110 ch sec 8.chan paper tape punches - some silence
covers £120. Plessey 68,1339 32K (13 bw) 1uS corestores £35.
Mullarg AW 3331 16K (25 bit) 2uS cosestores £40. Multard AW 3795
corestores €30 1BM 729/ VM TUs documeniaion available £200.
ICL maintrame PSUs BV 26A and 28V 20A £25 & £40. ICL penpheral
PSUs - 1DV and * 20V €20. Ampex & D R | digitat tape heads (7 & 9
wack) P.O.A. ICL 197t & 1973 servo motors & vacuum blowers
P.0.A. COC.ICL 2802 (EDSB) disc drives - mechanical spares P.Q.A
RCA ICL 1500 seres electrical & mechanical spares P.O.A.
Belhag-Lee R F ! suppressors — 3ph 204 (50Hz) £30. STC ‘Sentrycal fire
{smoke) detectors data available €15, Vacine Shaft position encoders
type 11DP101 (10 bi) €16. Tolana 8-channel F M insttumentation
recorder (compiete) €350,

We can also design and Construct dard a
computers nstrumentation and control equipment efc  and we have a
large number of one-off pieces of 1est equipment |f you have any problems
i this field do not hesiate 10 get in touch with us Contact O P Manager
Chns Seton {Exin 3}

with 32K
complete

GE Opucal Tape Readers 5. 7 and 8 track. 300 ch/sec. built-in amps and
cont cets Excellent condn. Tested. £70 inc P&P and VAT

Metal Oxide Resistors
(ELECTROSIL & WELWYN)

Tantalum Capacitors
(KEMET, ITT. PLESSEY, ETC.)

ALL AVAILABLE EX STOCK in
MANUFACTURING QUANTITIES

-« SYNGHROS

AND

ERVOMOTORS

EX STOCK

M=
e

€

OVER 300,000 RF AND MUL-
TIWAY CONNECTORS IN
STOCK. TELEX YOUR REQUIRE-
MENTS NOW!

=

TYPE SR
Dims. 3 i 92
" x x 1
mm 56 [] 12
0.k 403 428 452
500 .k €368 1393 f4.18
1w €358 £383 €408
15¢0C €370 394 £419
300vAC £383 397 €432
LABORATORY
TYPE S5A65E
Meirc siz9 82 x 18mm

S0uk 96.69

5004 £6.44

1mA ¥6.24

1A £6.34

15¥0C £6.34

a0 £5.34

ALL ABDVE PRICES INCLUDE
P. & P. and YAT

NEW ADDITIONS to our range of
PANEL METERS available at present only
in MANUFACTURING QUANTITIES

SEAS5 64 x 52 mm

SE52 80 x 60 mm

SE65 100 x BOmm
120 x

SEBS

100 mm

Above meter furms are for moving coil movements only
and may house S-meter and VU-meter instruments.

VU METERS

SFI0072 x68mm
SF10463 x 68 mm
SFI0663 x60mm

With A or B Scales. Linear Movements or 10 8.5 T.J spec Also avauiable in
mos1 standard case*

Al meters can be supplied with special or personaiised scales.
internal illumination, coloured front lenses., mirror scales.
special pointer forms, etc.

Fuil details and prices on request

AUTOMDBILE TEST EQUIPMENT

SERVO AUTOTESTER No. 1. 032 & 016v. 080 ADC &
0-20K Ohms, dwedl angle and speed tor 4. b & Y cyc engines and EH T
SEC VOLTS A substlute capacitor i1s incorporated Suze 265 X 14 X
16.5cm. wt 3 25kg With handbook £30.37 inc P &P & V.AT

SERVO AUTOTESTER No. 2. 0-16v

0 BOA dwell angle and

speed for 4, 6 & B cyc engines Size 16 x 95 x 6 5 cm. Wt 0.45Ky
With instns £11.15 inc. P.&P & VAT
SERVO AUTOBESTER No. 3. Smultaneously on separate

melers O-16v & 0B0A. Size 17 X 10 x 7 cm Wt 0 45Kg. Price £9.78
we. P &P & VAT

SERVO AUTOTESTER No. 4, Owell angle and engioe speed. f]
Hand held instt. Size 14 X 8 X 5 cm. Wi 0.26Kg Price €6.36 inc P &P
VAT

WW-—-073 FOR FURTHER DETAILS
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5Y3GT 055 | 6E5  LI7[7V7  L76{ 20P1  1.00| 305 117 | DY87/6 0.4l | EF2Z 10O Loo | PL36  a70( UCLEZ 045 |xE3 55| ADIG2 059 (BYZI 033 | OCIS 182 PRICES
5Z3 088 | 6F1 080 [7Y4 080 20P3  084| 807 117 | Dys2 o47| EF40 088 [HN309 176 [ PLIS 176 UC 084 | XFY12 056 | AFI102 116 [BYZ12 033 | OC22 049
524G 055 | 6F6G  0.60 |7Z1 080 | 20ps  1.17| 956 0.60 | EBOCC 2.57| EF4l 682 [HVR2 100 | PL8I o053 | UF4l 082 | xHi5 056 |AFI06 064|BYZ13 033 | O0C23 049 | INCLUDE
5Z4GT 0.55 | 6F12  0.50 [9BW6  0.88 | 20P5 150 1821 117 | EBOF 220{ EF42 090 | HVR2A 117 [ PLBIA 080 | UF42 082 | x4) 1.00 | AF114 033 [BYZI5 226 [ OC24  0.49 VAT
6/30L2 0.80 | 6F13  0.90 | 9D7 070 | 25A6G 070 4033X: 7.6t | £83F 1.60 EF73 176 [KT2 o088 | PL&2 043 3;30 g;; X6l 1.46 | AF115 020 |CGI2E 026 | OCZ5 049 | A0
6ASG 146 | 6Fl4  088(10C2 06| 2506G 00| 5702 120 | ESBSCC 120/ EFB0 030 | KT8 293 | PLS3 030 UPES 032 IX65  La6 | AFLIT 0251CGow 026 | OC8 077 | NOTHING
6AC7 060 [6F15 076(10DI  082|25v5 o080| 5763 176 | ES2CC_o70| EFE3 145 |KT41 117 | PL84 050 U .47 | X66 146 | AFI121  0.39 | FSY11A 0.29 | OCZ9 081 EXTRA
6AG5 035 | 6FI8 064 | IODE7 0.88| 55v5G 060| 6057  1.00 | E180CC o.82| EF85  0.40 [KT44 117 | PL30Z 0.88 Um 0.75 | X76M  0.85 | AF124  0.33 [FSY41A 029 | OC36  0.55
6AH6 080 | 6F23 080 IOFI 088 (2574G 050| 6060 Lo | EsoF  1.17| EFB6 050 [KTS3 060 | PL50/500 [ 1LAS gg XSG15 117 A;lzs 022|GD4 042 | OC38 055 T0
6AJ5 076 | 6F24  1.0o| I0F3  117| 2575 075| 6067  1.00 | E182CC 300| LF8S 035 [KT66 293 04z UMEG 060 | 7329 035 AFIZG 3.7.1 GD5 036 | OC4l  0.64 PA
6AJ8 040 | 6F25 117 | 10F9 076 | 25Z6G 0.80 | 7193 0.62 F 5000 EF91 050 |KTE® 575 | PL505 1.65 s l-?}; 7749 080 AF:JS 84 |1GD6 036 | OCa2 0381 Y
6AKS 047 | 6F26 040 | 10FI8 0.60 | 28D7 200| 7475 117 |E1148 o062 | EF92 060 |KT81 2o | PLS08 Llo e o 2759 585 AFI;o g.g GD¥ 026 | OC43 152
6AK6 070 | 6F28 078 |10LI4 053 | 3045 76| 9002 059 |EAS0 0.40 | EF93 041 [KTW6I 176 | PL309 165 e Al .62 (GDS 026 | OC4#4 013
6AKS 045 [ 6F32 070 )0LDI1 0.82| 30C] 047 9006 050 | EA76 1.40| EF%4 040 [KTW62 176 | PL8OL 080 s oo WATCHED TRANSISTOR SETS
6AL5S 023 | 6G6G 060! 10PLI2 0.45]| 30Ci5 080 | AI834 117 | EABCSO 0.45| EF97 094 |KTW63 L7 | PM34 078 Uy Bk 15 (ACI 13, AC 154 ACIST AAI20) 68p per pack
6AMBA 070 | 6GHBA 088 | 10PI3 088 30C17 085! A2134 300 | FACS] o065) EF98 095 |[M8l62 1.0 [ PY3l 052 U sBlGiso . Lt D S oce 5 - 68p per p.
6ANS 082 | 6GK5 076 10Pl4 234 | 30C18 085| A3042 6.00 | EAF42 088 EFI83 030 {Mi1400 2.50 | PY33/2 0.50 U e Transistors ek v P
6AQ5 053 | 6GU7 088 [ 10P18 049 30F5 075 | AC2PENLI7 | EAFS0l 00| EF184 040 |MHL4 100 | PYSD 047000 = LI7 and Diodes 1/OCB2D and 2/ OCE2. &p. Set of 3/0C83. 84
SAGE 047 | GHGGT 029 | 12A6 03| J0FLL 110 | ACIPENDD |EBM 035 | EFS61 175 |MHLDe Loo Dy SanlUte Y AT | INIZAADER ] Catt Zenmers, 24v. 274, 3v. 36v. dv. T7v. 5 1s
AR : : .00 | EB9l 023 . : - ; S
GARE 117 | @6 | oas|12aD6 0s0| S0HZ M0 o pEN T | Eoeul sas| EKS0 041 |MUIZ/14 PYSS 045 UI7 080 | iNegs2 064 | 1315V 16v. 18v. 20v. 24v. 30v..23p each.
6AST  LI7 | 6J7G 035 | 12AE6  0.90| 30F1 13 0.64 60 | EBC8I 045 EL3Z 060 117
6AT6 053 | 6J7(M) 0.5 12AT6 047 3k 14 0.82 | AC/PEN(7) |EBC9 o.53|EL33 300 |N308 .05 All goods are unused and subject 10 the manufacturers’ guarantee. Business hours Mon.-Fri. 9-530
6AU6 040 | 6JUBA 088 | 12AT7 040 3011 040 117 | EBC91 053 EL34  LO0 |N339  1.29 p.m. Closed 1-2 p.m
| 6av6 053 6K7G  0.35| 12AU8 053 | 30015 082 | AC/TH] 1.00 | EBF80 0.40 | FL35 3.00 |N379 0.50 Terms of business. Cash or cheque with order. Despatch charges. Orders below €10 in value. add
| 6AWSA 0.90 6K8G 053 12AU7 039 | 391 17 076 | ALSO 1.17 | EBF83 050 | EL37 300 |PC6l 0.60 25p for post and packing. Orders over £10 post and packing free of charge. All orders cleared same day
6AX4 088 | 6LI 2.34 | 12AV6 059 | 35p4MR 1.05 | ARP3 060 | EBF89 0.0 | EL41  0.60 |PABCS0 045 | Any parcel insured against damage in transut for 5p extra per parcel. Conditions of sale available on
‘sgs(é 035 | 6L6GC 0.68 :%ﬁ’g :-: P12 080 | ATP4 050 iEBLza 2.34 Eﬁ; g;g %g g;g request. Many others in stock too numerous to list. Please enclose S.A E. for reply to any enquiries.
6BA . . AZ 00 | . .
041 | 6L7(M) _0.59 30P19. ] 0.50 | EC52  1.00

Don't miss your copy of

Plus 20p _}IENﬁy'S

- —

|

OVER 5,000 ITEMS - largest UK range o

electronic components for home

"OUR INCREDIBLE PRICE

ELECTRONIC FOOTBALL & TENNIS
WITH THE FABULOUS

VIDEO SPORT

ON YOUR OWN TV

Play three exciting electronic ball
games FOOTBALL, TENNIS. HOLE
IN THE WALL on your own TVt Just
plug Video Sport into the serial
socket of your TV and away you go
Completely safe for you, your
children and your TV Mains
operated

e

: (=2
£29.50 inc. var

Post and Packing £2.50
DEMONSTRATIONS NOW

BUILD THE TEXAN + FM TUNER
TEXAN 20 + 20W STEREQ AMP.

Features glass fibre PC board. Gardners
low field transtormer
6-1C's. 10-transistors
plus diodes, etc
Cesigned by Texas
nstruments enginears
for Henry's and

PW 1972 Overall suze
15% x 2%'' x 6%’ mains
operated Free teak sleeve

£29.95 (cnnmncé 50p) with every kit

‘also buitt and tested £39.95)

Stereo FM Tuner

Features capacity diode wning. LED and iwuning meter
indicators, mains operated

Hgh perfarmance and sensitivity Overall size in 1eak sleeve
B x2%" x 6% Compiete kit with teak sleeve

£26.25 (CARRIAGE 50p).
{also buit and tested £31 20)
JOIN THE LARGE BAND OF
CONSTRUCTORS! )

%

IN ALL CENTRES

constructors.

200 PAGES - every aspect of electronics and
components for amateurs and hobbyists —
kits, projects, test gear.

DOZENS of new lines and new ranges.
MANY price reductions throughout the new
Catalogue.

A Discount Voucher with every copy, worth

50p.

—— ——7
2 NEW STORES NOTTINGHAM &

OPEN
nNow TOTTENHAM COURT ROAD

Wiite for your copy. enclosing 70p remittance

AM/FM MODULES

LP1129 LP11 71

Combined AM/FM tuner
modules, together with a small
number of R.C.s Ferrite Aerials
make up a sensitive
FM /MW /LW tuner

6 Volis supply, supplied with
data and circuit sheets

LP1171 combined IF strp
£4.60.
LP1179. FM front end and AM
gang £4.60

£8.62 the parr

SPECIAL OFFER. GARRARD CT4
STEREO CASSETTE TRASPORT

MECHANISM
FEATURES M T,
+ STEREO HEADS ‘;f"t‘”*
+ BUILT-IN MOTOR STABILISOR | ,&:r
* AUTO STOP + EJECT el
* PAUSE CONTROL (i

* 12vDC OPERATION

Robust prectsion engineered mechanism based on
the 'STARR' patented design ideal for use in car
stereo cassette players, hi-fi stereo cassette
recorders, ndustrial and many other applcations
Suitable for the ‘PW’ Ascot Stereo Cassette Dock

£13.50 inc. vat par 3sp

Sunable Fernie aeral 87p

625-line recerver UHF 1sed wners LIk op
Brand new. (Post/packing 25p each).

IYPE B 4-bution push button (adjustable) £€4.60
YPE C vanabte tuning £2.90

NEW FROM HENRY'S RADIO — HENELEC
RADIO CONTROL SYSTEM 10 minimise power
consumption and extend battery lLfe. Buy the
compenents you want. Simple transmitter
£11.75; PC Board for above 75p; Case for
transmutter £1.2%; 7-channel add-on kit £9.95;
Basic recever £6.95; Single-ch add-on for
receiver £2.95; 7-channel decoder for receiver

TYPE D 6-button UHF tuner £5.20

£4.25; Proportionally Controiled Switch £3.50.

YOUR NEAREST STORE

LONDON,
OUT OF TOWN
ALL HENRY’S PRICES AEoDmGsvsvli?E RO\ADLON?RT..YY? 01 $02BI81 :OQTVYWGHAM
303 Baraan Centen Elnc e
INGLUSIVE OF VAT 3oa T
TOTTENHAM COURT ROAD W1 Prics rartar e
236 Cooter 1 Sun. 101 580 3aL4 L thande w

Cente N

ALLMAILOADERS TD 303 EDGWARE ROAD W2

\inghan 42668

" Barclaycard &

Access welcome
ALL PRICES INCLUDE VAT

Gt prepacaticn

thoit & OF




Wireless World, January 1976

105

The world of electronics, television, radio/audio is on
parade in the second great Wireless World annual.
Constructional articles include making a
photographic timer. Surveys cover video, magnetic
tape compatability, electronic ignition andradio
astronomy in schools. ‘How to . .. " features range
from using oscilloscopes to making printed circuit
boards. And there’s a reference section listing
standard frequency transmissions and much, much
more. All written with the clarity, authority and
expertise you'd expect from Wireless World.

*£1 from newsagents or £1.35 inclusive
by post from the publishers.

Order Coupon I
I To General Sales Dept., Room 11, Dorsat House, Stamford St.,
J London SE16LU. i
Please send me . . . . copy/copies of Wireiess World Annual 1976 at
I £1.35 inclusive. l
| enclose remittance value £ . . (Cheques payable to IPC Business l
l Press Ltd). I
' Name (please print) I
: Address '
I Company regd. in England No. 677128 l
Regd. pffice: Dorset House, Stamford 518 l
London SE1 9LV
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l'pAK SEMICONDUCTORS

COMPONENTS
CARBONRESISTOR PAKS

These Paks contain a range of Carbon
Resistors, assorted into the following

Broups:—
R1 50 Mixed 100 ohms —
820 ohms 1/8th W. 0,60
R2. 50 Mixed 1K ohms —
8.2Kohms 1/8th W. 0,60
R3. 50 Mixed 10K ohms —
- 82Kohms 1/8th W. 0.60
R4. 50 Mixed 100K ohms —
"820Kohms 1/8th W. 0,60
R5. 30 Mixed 100 ohms —
820 chms %2 W. 0.60
R6. 30 Mixed 1K ohms —
8.2Kohms ' W. 0.60
R7. 30 Mixed 10K ohms —
82Kohms % W. 0.60
R8, 30 Mixed 100K ohms —
820Kohms % W. 0.60

These are unbeatable prices.

LOW COST CAPACITORS

‘500 uF 50V Elect 009 each
- pF 400V 0.83 each

REPANCO CHOKES & COILS

RF Chokes CH1 25mH 027
CH3 75mH 029
L£H5 1.5mH 026
CH2 50mH 0.28
CH4__10mH _031
COILS DRX1 Crystr set 028

DRR2 Dual mnfe 0.42
ARBON 1

Log and Lin 4.7K, 10K, 22K, 47K, 100K,
220K, 470K, 1M, 2M.

VT T Single Less Switch 0.14'
VC 2 Single D.P. Switch 0.26
VC3 Tandem Less Switch 043
VC 4 1K Lin Less Switch 0.14
VC 5 100K Log anti-Log 043

HORIZONTAL CARBON PRESETS
0.1 Watt  0.06 each

100, 220, 470, 1K, 2.2K, 4.7K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 4.7M.

REPANCO TRANSFORMERS
240V, Primary. Secondary voltages

available from selected tappings 4V,7V,
8V, 10V, 40V, 50V and 25V-0-2§V.

Type Price P&P
MT50/% Y4 £1.79 045p
MT50/1 1 £224 0.48p
MT50/2 -2 £3.06 0.60p

COIL FORMERS & CORES

Pan

NORMAN Y%” Cores & Formers  0.07p
%" Cores & Formers 0.09p
-“SWITCHES

DP/DT Toggle 028p
SP/ST Toggle 0.22p

FUSES

1%’ and 20mm, 100mA, 200m A, 250mA,
500mA, 1A, L5A., 2A QUICK BLOW
*0.5p each
*0.8p eachs

Anti-sirpe 20mm only

VERDEGARDE-

VB 1

containing approx. 50 sq. ins. various

sizes all 0.1 matrix *0.60p

VB 2

containing approx. 50 sq. ins. various

-sizes ail 0.15 matrix - *0.60p

DECON-DALO 33PC Marker %

Etch resistant printed circuit marker

pen. Full instructions supplied with
ch pen *0.92p

BATTERY HOLDERS %

Takes 6 HP. 7s complete with terminal

clipand lead ............ *0.31p each
CABLES
. . Per Metre
CP 1 Single lapped screen *0,08
CP 2 Twin Common Screen  *0.11
CP 3 Stereo Screened *0.12
CP 4 Four Core Common Screen
*0.21
CP § Four Core individually
- screened *0.28
CP 6 Microphone Fully Braided
Cable *0.11
CP 7 Three Core Mains Cable *0.]1
CP 8 TwinOval Mains Cable *0.08
CP Speaker Cable *0.06
-CP 10..Low Loss Co-Axial *0.14

SEE OUR COMPLETE RANGE
IN

PRACTICAL ELECTRONICS,
PRACTICAL WIRELESS,
RADIO CONSTRUCTOR,

EVERYDAY ELECTRONICS,

WIRELESS WORLD
OR SEND Sp FOR THE
FULL LIST OF ALL BI-PAK
PRODUCTS

| _ANTEX EQUIPMENT |”

[ INSTRUMENT CASES |

(In 2 sections, Black Viny! covered top
and sides and bezel)

No. Length Width Height Price
BVl 8 x 5% x 3  *€1.25
BV2 11" x € x 3 *Ele2
BV3 67 x 4% x 1n” ' 092
Bv4 9" x 54" x 4 *E£1.39
[ ALUMINIUM BOXES |
No. Length Width Height Price
BA1S%” x 2% x 1%" %045
BA24" X 4 x 1%”  *045
BA34" x 2466 x 14"  *0.45
BA4 5% x 47 x A" *0.54
BA54” x 247 x 27 %045
BAB63” x 2 x 1”7 %039
BA77" X 57 x 2% *0.79
BA8S" X 67 x 3"  *£1.02
BA96” X 47 X 2" %065
(Each complete with %" deep lids &
SCrews)

PLEASE ADD 20p POSTAGE AND
PACKING FOR EACH BOX

| COMPONENT PAKS ]

Price

Description
No. Qty._
Cl 200 Resistors mixed values
approx. count by weight
150 Capacitors mixed values
approx. count by weight
50 Precision Resistors mixed
values .
75 1/8th width Resistors mixed
preferred values
5 Pieces assorted Ferrite Rods
2Tuning Gangs. MW/LW
VHF

C2
C3
C4

C5

C6

C7 1 pak Wire 50 metres assorted
colours

C8 10'Reed Switches

C9 3Micro Switches

C10 15Assorted Pots & Pre-Sets

Cll 5Jack Sockets 3 x 3.5m, 2 x
standard Switch Type 60

C12 30 Paper Condensers preferred .60
types mixed values

C13 20 Electrolytics Trans. types 60

Cl4 1 Pack assorted Hardware-
Nuts/Bolts, Grommets, etc. .60

C15 5 Mains Slide Switches, 2 Amp .80

C16 20 Assorted Tag Strips & Pan- .60
els

C17 10 Assorted Control Knobs 60

C18 4 Rotary Wave Change
Switches 60

2 Relays 6-24V Operating .60

Sheets Copper Laminate.

approx. 200 sq. ins. *60
Please add 20p post and packing on all
component packs, plus a further 10p on
pack nos. Cl, C2, C19 & C20.

| AVDEL BOND
SOLVE THOSE STiCKY
PROBLEMS! ?\

with
CYANOACRYLATE C2 ADHESIVE

The wonder bond which  works 10

seconds bond plastic rubber transistors
components permanently immediately!

OUR PRICE ONLY 60p
for 2gm phial

]

[BiB HI-Fi ACCESSORIES];

REF PRICE
B Stylus and turntable cleaning kit
*31p
J  Tape head cleaning kit *68p
P Hi-Ficleaner *30p
9 Wire stripper/Cutter *94p
31 Cassette head cleaner *58p
32 Tape editing kit *£1.64
32A Stylus balance *£1.24

36A Record stylus cleaning kit  *32p
42 De Luxe Groov-Kleem *£1.84
43 Record care kit *£2.68
45 Auto changer groove cleaner *98p
46 Spirit level *68p
56 Hi-Fi stereo hints & tips *38p
60 Chrome finish as above *£1.72

BI-PAK 1975

NEW EDITION
JUST OUT!

Send S.A.E. And 10p

SOLOERING IRONS

X25.25watt  ................. *£2.45
Mode! G. I8 watt ............. *£2.70
CCN 240. 15 watt *£2.90 .
SK2. Soldering Kit *£3.90
BITS AND ELEMENTS *
Bit No.
102 for model CN240 3/32” *42p
104 for model CN240 3/16” *42p
1100 for model CCN240 3/32” *42p
1101 for model CCN240 3/8” *42p
1102 for model CCN240 Ya'' %42,
1020 for model G240 3/32” *42p
1021 for model G240 1/8" *42p
1022 for model X25 3716’ *42p
50 for model X25 3/32" *44p
51 for model X25 1/8” *a4p
52 for model X25 3/16" *44p
ELEMENTS « ’
Model ECN 240 £1.10*
Model EG 240 £1.35*
Mode! ECCN 240 £1.55*
Model EX 25 £1.20*
SOLDERING IRON STAND
ST3 Suitable for all models *£1.10
Antex heat shunt . *10p
PLOGE PRICE
PS! D.LN.2 Pin (Speaker) 0.10
PS 2 D.IN.3Pin 0.11
PS 3 D.N.4Pin 0.14
PS 4 D.LN.5Pin 180° 0.15
PS 5 D.LN. 5 Pin 240° 0.15
PS 6 D.LN.6Pin 0.16
PS 7 D.LN.7Pin 0.17
PS 8 Jack 2.5mm Screened 0.17
PS 9 Jack 3.5mm Plastic 0.11
PS 10 Jack 3.5mm Screened 0.17
PS 11 Jack %" Plastic 0.14
PS 12 Jack %” Screened 020
PS 13 Jack Stereo Screened 033
PS 14 Phono 0.09
PS 15 Car Aerial 0.14
PS 16 Co-Axial 0.14
“INLINE SOCKETS MRS
PS 21 D.LN.2 Pin (Speaker) 0.13
PS 22 D.LN.3 Pin 0.19
PS 23 D.I.N.5 Pin 180° 0.19
PS 24 D.IN. 5 Pin 240° 0.19
PS 25 Jack 2.5mm Plastic 0.15
PS 26 Jack 3.5mm Plastic 0.15
PS 27 Jack %" Plastic 028
PS 28 Jack %" Screened 0.32
PS 29 Jack Stereo Plastic 0.28
PS 30 Jack Stereo Screened 0.35
PS 31 Phono Screened 0.17
PS 32 Car Aerial 0.20
PS 33 Co-Axial 0.20
SOCKETS
PS 35 D.LN. 2 Pin (Speaker) 0.07
PS 36 D.I.N. 3 Pin 0.09
PS 37 D.LN.5 Pin 180° 0.09
PS 38 D.LN.5 Pin 240° 0.10
PS 39 Jack 2.5mm Switched 0.11
- PS 40 Jack 3.5mm Switched 0.11
PS 41 Jack %" Switched 0.19
PS 42 Jack Stereo Switched 0.28
PS 43 Phono Single 0.07
PS 44 Phono Double 0.09
PS 46 Co-Axial Surface 0.09
PS 47 Co-Axial Flush 0.19

[P.C.B. KITS & PENS]|

PROFESSIONAL D.1.Y. PRINTED
CIRCUIT KIT

Containing 6 sheets of 6” x 4" single
sided laminate, a generous supply of
etchant powder, etching dish, etchant
measure, tweezers, etch resistant
marking pen, high quality pump drill
with spares, cutting knife with spare
blades, 6" metal ruler, plus full easy to
follow instructions. .
“£7.80 perkit
Spare container of etchant for above,
complete with instructions .*60p

P.C.B. MARKING PENS

2 x quality market pens, specifically
designed for drawing fine etchant
resistant circuits on copper laminate.
Complete with full instructions *£1.53
per pair

[LOW-NOISE CASSETTES]

'SP3 6 10K Lin. sliders

C60 *33p
C90 *44p
C120 *56p
Containing a range of slider pots.

SP1 6 mixed values sliders ... ...

SP2 6 470R Lin. sliders

SP4 6 22K lin. sliders
SP536 47K hn <hders ..
5P6 6 47K log. sliders

AUDIO LEADS

$221 5 pin DIN plug to 4 phono plugs

length 1.5m £1.08
$222 5 pin DIN plug to 5 pin DIN socket
length 1.5m .68

P
$237 5 pin DIN plug to 5 pin DIN plug.
mirror image length 1.5m £1.20
$238 2 pin DIN plug to 2 pin DIN socket
length 5m - .68p
§268 5 pin DIN plug to 3 pin DIN plug 1
& 4 and 3 & 5length 1.5m g],00
$270 2 pin DIN plug to 2 pin DIN socket:
length 10m 80p'
$271 5 pin DIN plug to 2 phone plugs
connected to pins 3 & 5 length
1.5m .70p
$275 5 pin DIN plug to 2 phono sockets
connected to pins 3 & 5 length
23cm .68p
S318 5 pin DIN socket to 2 phono plugs
connected to pin 3 & 5 length
23cm .68p
S404 Coiled stereo headphones exten-
sion cord extends to 7m £1.40
$217 3 pin DIN plug to 3 pin DIN plug
length 1.5m B0p
$219 5 pin DIN plug to 5 pin DIN plug
length 1.5m .B0p
$474 3.5mm Jack to 3.5mm Jack length

.5m 68p
S$600 5 pin DIN plug to 3.5mm Jack
connected to pins 3 & 5 length

1.5m 80p

$700 5 pin DIN plug to 3.5 jack
connected to pins 1 & 4 length

- -~ 1.5m 80p

[CROSSOVER NETWORK ]|

K4007 1/P Impedance 8 ohms.
‘(2-way) Insertion Loss 3dB.
Crossover Frequency 3 KHz.
PRICE £1.12

CERAMIC PAKS

Containing a range of miniatu
ceramic capacitors in mixed wvalu
unrepeatable vaiue.

MCI1 24 ceramic capacitors: 22pF, 27
33pF, 39pF, 47pF, 56pF. 68pF, a
82pF 0

MC2 24 ceramic capacitors: 100;
120pF. 150pF, 180pF, 220pF, 270;
270pF. 330pF, and 3%0pF  .... 0

MC3 24 ceramic capacitors: 470y
560pF, 680pF, 830pF, 1000
1500pF, 2200pF, and 3300pF . . 0

MC4 21 ceramic capacitors: 4700|
6800pF, 01,F, .0154F, .022uF. 033
and .047pF 0

[MAMMOTH i.C. PAK] "’

APPROX. 200 PIECES
Assorted fall-out integrated circuit
-including: Logic, 74 series, Linear, Aud
and D.T.L. Many coded devices bi
some unmarked — you to identify.
OUR SPECIAL PRICE £1.2

WORLD scoopP

JUMBO SEMICONDUCTOR PAK

Transistors — Germ. and Silicot
Rectifiers — Diodes — Triacs -
Thyristors — 1.C.'s and Zeners. AL

NEW AND CODED.

APPROX. 100 PIECES
Offering the amateur a fantastic bargai
PAK and an enormous saving -
identification and data sheet in ever

pak.
ONLY €£1.85 eac!

—_3-WAY-STEREO
H/PHONE JUNCT BOX

[UNTESTED LIN PAK]

H 1012_Enables change-over from
loudspeaker to headphone’
listening. Also has a centre
position for both outputs. PRICE £1.73

HANDBOOKS

TRANSISTOR DATA BOOK. DTE 2
227 Pages packed with information on
European Transistors. Full specification
including outlines  Price # £2.95 each
TRANSISTOR EQUIVALENT BOOK
BPE 75 256 Pages of cross references
and equivalents for European,
American and Japanese Transistors.
This is the most comprehensive
equivalents book on the market today
and has an introduction in 13 languages

Price # £2.68 each
DIODE EQUIVALENT BOOK DE 74
144 Pages of cross references and
equivalents for European, American
and Japanese Diodes, Zeners,
Thyristors, Triacs, Diacs and L.E.D.'s

" Price # £1.98 each

MULLARD DATA BOOK 1974/75 MDB
74 The latest edition of this popular
handbook contains information on
Semiconductors, Integrated Circuits,
Television Picture Tubes, Valves,
Capacitors and Resistors. Included in
the 161 informative pages are 21 pages
on Semiconductor Comparables

Price # £0.40 each
TTL DATA BOOK DIC 75 Now
complete Data book of 74 series TTL
(7400-74132). Covering 13 main
manufacturers in the U.S.A. and
Europe, this book gives full data as well
as equivalents Price # £3.74
THE WORLD'S BROADCASTING
STATIONS WBS 75 An
up-to-the-minute guide for those
interested in DX-ing. Contains all the.
world’s broadcasters on SW, MW and
LW, as well as European FM/TV
stations Price # £3.56
A full range of technical books available
on request.

INDICATORS | «

3015F NMinitron 7 Segment Indicator
*£1.11
MAN 3M L.E.D. 7 SEGMENT DISPLAY
0.127” High Characters £1.76*

ZENER DIODES
FULL RANGE 1 STOCK

tanufacturers “Fall Quts™ whict
include Functional and part Functiona
Units. These are classed as ‘out-of-spec
from the maker's very rigic
specifications, but are ideal for learning
about I.C.’s and experimental work.

PAK NO. CONTENTS PRICE
ULIC709 = 10 x 709 0.60
ULIC710 = 7 710 0.60
ULIC741 = 7 0.60
ULIC747 = 5 0.60
ULIC748 = 7 L60

ALL PRIGES
EXCLUDE V.A.T.

Postage & packing

add 25p Overseas
add axtra for airmail.

Minimum order 75p

SiL G.P. DIODES

300 mW 40 PIV(min) SUB-MIN
FULLY TESTED
Ideal for Organ builders
30 for 50p, 100 for £1.50, 500 for £5
1,000 for £9

G.P. SWITCHING TRANS

TOI8 SIM. TO 2N706/8
BSY27/28/95A. All usable devices. Na
open and shorts. ALSO AVAILABLE IN
PNP similar to 2N2906, BCY 70.

20 for 50p, 50 for £1, 100 for £1.80, 500 for
£8, 1,000 for £14. A
When ordering please state NPN or PNP

"GP 100

30W GERMANIUM TO3 METAL
CASE. Vcbo 80V, Vceo 50V, IC 10A,
Hfe 30-170 replaces the majority of
Germanium power Transistors in the

OC, AD NKT range.
1-24 2599 100 +
44p 41p_ 37

VOLTAGE RANGE 2-33v
40 mw 15w 10 w*
8p 17p 30p

[€280 CAPACITOR PAK]

Containing 75 of the C280 range of
capacitors_assorted in values ranging
from 0IuF to 2.2yF. Complete with
identification chart.

FANTASTIC VALUE ONLY £1.20

GP 300

115 WATT SILICON TO3 METAL
CASE

Vcbo 100V, Vceo 60V, IC 15A, Hfe

20-100 suitable replacement for 2N 3055,

BDY1l or BDY20.
1-24 25-99
50p 48p

100+
46p

N
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VISIT OUR
.| COMPONENT SHOP
18 BALDOCK STREET. WARE. Herts (A10)’

B O x 6 W A R E H E RTS Open Mon.-Sat. 9-5.30 pm. Tel. 61593 |
(AL60 | ONLY £3.95

50w. PEAK (25w. R.M..S.)

® Max Heat Sink temp 90°C @ Frequency Response 20Hz to 100K Hz @ Distortion better than 0.1 at 1KHz
@ Supply voltage 15-50 voits @ Thermal Feedback @ Latest Design Improvements @ Load — 3,4, 5 or 16
ohms @ Signal to noise ratio 80dH @ Overall size 63mm x 105mm x 13mm. Especially designed to a strict
specification. Only the finest components have been used and the latest solid state circuitry incorporated in
this powerful little amplifier which should satisfy the most critical A.F. enthusiast.

' [STABILISED POWER MODULE SPM80]

SPMS80 is especially designed to power 2 of the AL60 Amplifiers, up to 15 watt (r.m.s.) per channel simultaneously. This
module embodies the latest components and circuit techniques incorporating complete short circuit protection. With the
addition of the Mains Transformer BMTS80, the unit will provide outputs of up to 1.5 amps at 35 volts. Size: 63mm x 105mm
x 30mm. !
These units enable you to build Audio Systems of the highest quality at a hitherto unobtainable price. Also ideal for many
other applications including:—Disco Systems. Public Address Intercom Units, etc. Handbook available 10p.

TRANSFORMER BMT80 £2.60 PRICE £3.00

[ STEREO PRE-AMPLIFIER TYPE PA100 |

Built to a specification and NOT a price, and yet still the greatest value on the market, the PA100
stereo pre-amplifier has been conceived from the latest circuit techniques. Designed for use with the
ALS50 power amplifier system, this quality made unit incorporates no less than eight silicon planar
transistors, two of these are specially selected low noise NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PA100 which also has
a STEREO/MONO switch, volume, balance and continuously variable bass and treble controls.

_£13.20

MK 60 AUDIO KIT TEAK 60 AUDIO KIT

GUARANTEE

SATISFACTION OR
YOUR MONEY REFUNDED

Comprising: 2 x AL60, 1 x SPM80, 1 x BTM80, 1 x PA100, 1 front panel, 1 kit of
parts to include on-off switch, neon indicator. stereo headphone sockets
plus instruction booklets.

COMPLETE PRICE: £27.55 plus 45p postage.

Comprising: Teak veneered cabinet size 16%” x 1%’ x 3%", other parts
include aluminium chassis, heatsink and front panel bracket, plus back
panel and appropriate sockets, etc.

KIT PRICE' £9.20 plus 45p postage.

[STEREO 30 COMPLETE AUDIO CHASSIS|
7 + 7 WATTS R.M.S.

The Stereo 30 comprises a complete stereo pre-amplifier, power amplifiers and power
supply. This with only the addition of a transformer or overwind, will produce a high
quality audio unit suitable for use with a wide range of inputs, i.e. high quality ceramic
pickup, stereo tuner’, stereo tape deck, etc.

Simple to install, capable of producing teally first-class results, this unit is supplied with
full instructions, black front panel, knobs, mains switch, fuse & fuse holder and
universal mounting bracket, enabling it to be installed in a record plinth, cabinets of
your own construction or the cabinet available.

PRIGE £l 5.75 postiapggs&qggéki_ng

_ plus4sp
postage & packing!

PLEASE ADD V.A.T.
AT 25% TO ALL
ITEMS EXCEPT
4 ADD 8%
# NOVAT,

GIRD NUMBER
AB8-7O06

Ideal for the beginner or advanced constructor who
requires Hi-Fi performance with a minimum of
installation difficulty. Can be installed in 30 mins.

plus 45p

TRANSFORMER £2.45 .
. postage & packing

TEAK CASE £3.65

AL 10/AL 20/AL 30.

The AL10, AL20 and AL30 units are similar in their appearance and in their general specification. However, careful.
selection of the plastic power devices has resulted in a range of output powers from 3 to 10 watts R.M.S.

The versatility of their design makes them ideal for use in record players, tape recorders, stereo amplifiers and cassette

and cartridge tape players in the car and at home.
AL10 £2.30, AL20 £2.65, AL30 £2.95

E.MI LEK 350 Loudspeakers

Enclosure kit in teak veneer,

{FOR_PA100.,

including speakers. Rec. retail price

£4.50 per pair.

SPEAKERS

ONLY £27.75 per pair

WHILE STOCKS LAST!

OUR SPECIAL PRICE

* Attractive matt silver.
Finish with black trim
and lettering. Adds
that professional
touch. £1.10 only.

4-16 ohms impedance
frequency response
20 to 20,000 Hz ster-
eo/mono switch and
Volume Control £4.55

s EADPHONES ERONT PANEE-‘

[M.P.A.30]

Enjoy the quality of a magnetic cartridge with

vour existing ceramic equipment using the new
Bi-Pak M.P.A.30 which 1s a high-quality
pre-amplifier enabling magnetic cartridges to be
used where facilities exist for the use of ceramic
cartridges only.

Used in the construction are 4 low noise, high
gain. silicon transistors. It 1s provided with a
standard DIN input socket for ease of connec-
tion.

Supplied with full, easy-to-follow instructions.

PRICE £2.65

|STORAGE-CARRY CASES|

RECORD CASES
7inE.P.183/8th in. x 7 in x 8 in (50 records)
*£2.48
12 in L.P. 13%in x 7 3/8th in x 12% in (50 records)
*£3.30

CASSETTE CASES
Holds 15. 10in x 3%in x 5in. Lock and handle
*£1.50

8-TRACK CARTRIDGE CASES

Holds 14. 13in x 5in x 6in. Lock and handle
*£2.20

Holds 24. 13 3/8th in x 8 in x 5 3/8th in Lock ar'\’g

handle *£3.2

X s TYPE BI223 200 ohms impedance. Complete
%%);le.lsc%xx :: :.c2n<;r}155e/csec EL.11 | with stand, on/off switch and 2.5mm and 3.5mm
. £1.43 plugs. Suitable for cassette tape recorders.
GP9%-1 100mV at lcm/sec £2.31 PRICE £1.67
TTC J—2005 Crystal/Hi Output £0.97 67.
J—2010C Crystal/Hi Output £1.11 ! g '
&t JOST OUT
1—20065 glereo/Hi Output £1.81 -
J—2105 Ceramic/Med Output
J—2203 Magnetic 5mV/5cm/sec £4.78 STEREO FM
including stylus £2.88 TUNER
J—22038 Replacement stylus for above .
'AT—55 Audio-technica magnetic £3.06 WRITE NOW FOR
’ cartridge 4mV /5cm/sec FULL QETAl LS
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Collect Wireless World Circards.
And build a valuable dossier on
circuit design. ‘

Subjects already covered by Circards
1. Basic active filters. 2. Switching circuits
comparators and schmitts.

3. Waveform generators. 4. AC measurements.

5. Audio circuits: preamplifiers, mixers, filters and

tone controls.

6. Constant current circuits. 7. Power amplifiers.
8. Astables. 9. Opto-electronics.

10. Micropower circuits. 11. Basic logic gate
circuits. '

12. Wideband amplifiers. 13. Alarm circuits.
14. Digital counters. 15. Pulse modulators.
16. Current differencing amplifiers — signal
processing.

17. Current differencing amplifiers — signal
generation.

18. Current differencing amplifiers —
measurement and detection.

19. Monostable circuits. 20. Transistor pairs.
21. Voltage to frequency converters.

22. Amplitude modulators. 23. Reference circuits.

24. Voltage regulators
25. RC oscillators — 1. 26. RC oscillators — II.
27. Linear C.M.O.S.—1.

\ 28. Linear C.M.U.>. 11.

Circards is a unique and comprehensive
system, launched by Wireless World, to
provide professional engineers and
enthusiasts with valuable and
up-to-the-minute data on circuit design —
data not available from any other single
source.

Each Circard is 8’ x 5" and usually shows a
specific tested circuit, a description of the
circuit operation; component values and
ranges,; circuit limitations and modifications;
performance data and graphs.

The double-sided format enables the
Circard to be filed in standard boxes for easy
reference. And the plastic wallet provided
keeps the cards well protected.

Circard sets (10 cards) come in wallets and
cost £2.00. A subscription for 10 consecutive
sets costs £18.

Start your personal dossier on circuit design
by completing and returning the coupon
below.

S 8 -r-_-ﬁl_"";‘il':}
WA T

P e e e

J )
: To: General Sales Dept., IPC Business Press Ltd., Room11 i
I Dorset House, Stamford Street, London SE1 9LU I
|  Please send me set no(s) @ £2.00 each [J* I
I I wish to subscribe to set no(s) @ £18.00 ]* :
! I enclose cheque/money order for £ o |
: *Tick as required/Cheques to be made payable to IPC Business Press I
Ltd.
I |
I Name ... ... |
|
: Address ... ..o ]
I l
I .......................................... I
Company registered in England. Registered address, Dorset House 1
| ~ Stamford Street, SE1 9LU, England. Registered Number 677128 I
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TTLs by TEXAS OP. AMPS AC126 12 TRANSISTCRS '2N4060 13p | -0A90 7P
Amp ¢ 8 pin DIt 70p P 2 !
ja0  1ap | 7483 sop | C-MOSLOGIG 1 i858 BusiGp Ao ot Come g0l on iop | AC127 12p | BF1B2 33p | ZTn502 18p.| 2NA785 20P | j0a91  7p
7401 14p 7484 95p 3130 COSMOSB:-Polar MosFet 8 pn DIL 100p | AC12B 11 BF1B4 22p | 2nN697 13p | 2N P | "0A95 7p
1.Cs NEW r
7402 14p 7485 120p . 3900 Quad Op Amp ;3 g.g DIL Z;gp AC141 18p | BF1BS 22p | 2Ns9B 30p 2N4348145:p ‘0A200 8p
j003 16 | 7480 ob | LOWPRICES | 705 dilcome 1002 on 233 | aciaz 18p |BF194 10p | ON706 12p | 40360 20P |°0A202  10p
7405 16p 7490 a0p 741 It Comp g 1apnDIL  25p | AC176 11p |BF19S  9p ) 2N708 18p | ° o, 40: .mi:“ ap
7406 38p 7491 75p CDA0O0AE 19p 747 Oual 7a1 14 pin DIL 70p | ACIB7 13p |'BF196 14p | 2N91B 40p T 48 ap
7407 16p 7492 asp | CDAODIAE 19p | 748  Ext Comp 8 pin OIL 36p | AC1B8 12p |'BF197 15p | 2N32B 20p P
7408 1ap | 7493 40p | CDAOO2AE 19 | 776__ Programmable Op Aimp_ 105 4% | AD149 43p | BF200 32p | 2N930 18p 40409 55p
7409 20p 7494 75p CD4009AE 67p | LINEAR 1.C.s ! AD161 36 BF257 32p | 2N1131 18p 40410 55p | RECTIFIER
7410 13p 7495 65p | CD401I1AE 19 | .L. P | BFR39 30p | 2v113218p | 40411 225p | 'BY100  25p
7412 23p 7496 78p CD4012AE 19p 'CA3028 Diff. Cascade Amp TOS 2p | AD162 36p | \4' P 40594 75p | ‘BY126 12p
7413 32p 74107 30p CDA013AE 55p "CA3046 5§ Transistor Array 14 pin DIL 50p AF114 18p | BFR40 30p | 2N1304 21p 595 85 BY127 12
7414 60p 74121 30p CO4016AE 50p ‘CA3048 Quad Low Noise Amp 16 pn DL 200p AF115  18p |'BFR79 30p | 2N1305 21p 4059% L ]
7416 33p 74122 a6p | CD4aO17AE  120p | ‘CA30BYE  FM IF System 16pnDIL  200p | Loy 5 48y (‘BFRBO 30p | 2N1306 28p BYZ10  45p
7420 14p 74123 68p | CO401BAE  175p CA3D90E  FM Stereo Mulu. Dec 1L 160p | (RL D (0P lpcoea 30p | 2N1307 28p ‘BYZ11  45p
7422 18p 74141 65p CD4020AE  250p | ICLA03BCC  VCO Fun. Gen 14 pin DIL  275p P BEX 30 IN1308 28 FETs ‘BYZ12  45p
7423 34p 74151 72p CD4022AE 170p LM380 2W Audio Amp 14 pin DIL 90p AF139 33p FX30 P N” P |'BF244 25p | 'BY213 asp
7425  30p | 74153  85p | CDa023AE  18p | LM381  Stereo Preamp 14pinDIL  160p | AF239 38p | BFXBA 26p | 2N1309 28p |.\ipE102 30p | |N40OOT
7427 37p | 74158 150p | CDaD24aE  120p | M252 Rhythm Generator 16pnDIL  900p | gc107  9p | BFXBS 25p | 2N1613 20p |.\ioc103 30p | it
7430 14p 74155 76p CDA025AE 19p MC1310P_ FM Stereo Dec 14pinDIL  175p BC10B 9p | BFXB6 25p | 2N1711 20p |. P | IN4OO4 6p
7432 25p 74156 76p CD4a026AE  196p MC1312 BC109 10p | BFXB7 20p | 2N1B93 30p ‘MPF104  30p | IN40O7 7p
7437 25p 74160  99p CDA4D27AE MC1314 2 SQ Quad. Dec 14 pn DIL 1100p BFXBB 2 IN221B 21 MPF105 30p
7440 18p 74161  99p | CDA028BAE MC1315 ) BC109C 12p 4p | 2N2 P |-N3819 22p
7441 65p 74162 9%p | CDAaD29AE FCAO00B™  1/4W Audio Amp. pCB 700 |'BC147 7p | BFYSO 16p | 2N2219 20P |.5\3850 575 | ZENER
T2 0p 74163  99p | CDA030AE MFCB040  Electronic Attenuator PCB 900 ('BC14R 7p | BFYS1 15p | 2N222019p | 595055 2ob | 373y 10 33y
7447 75p 74164  120p CDA042AE NES55 Timer 8 pin OIL 450 | -pCia9c 8p | BFYS2 16p | 2N222120p |. N p| 3
7448 70p 74166  126p CD4043AE NE556 Dual 555 14pnDIL  100p -8C157 ® o BRY39 34p | 2N2222 20p 2NS457 30p | 400mW  9p
7450 15p 784174 120p |  CDA404BAE NES61 PLL with AM Demod 16 pin DIL 3259 | P 1 5 91 "2N545B 30p | (1W 18p
7451 16p | 74175  @sp | CDAO47AE NES62 L wih VCO 16pin O 325p ['BCISB 10p | BSX19 16p | 2N2369 14p |5\ 5459 30p
7453 16p 74180  100p CDA04YAE NES63 PLL FM/IF Demod 16pn OIL  300p |"BC159 11p | BSX20 18p | 2N24B4 30p
7454 16p 74181  298p CDA4054AE NES65 PLL 1pnDIL  200p |-gC169C 12p | BU105 140p | 2N2904 20p TUNNEL
7460  1Sp | 74182  B2p | CD4OSSAE NES66  PLL Fun Gen 8pinDIL 1500 | pcy75” 435 | BUI08 250p | 2N2905 20p |MOSFETs AEY11 50P
7470 27p 74185 135p | CD4OSBAE NES67 PLL Tone Dec gpmow 150p | St fo (0P o F3a048p | 2N2906 20p |3N128  8Sp
7472 25p 74190 144p | CD4060AE 2567 Duat §67 14pnDIL  370p P 95508 | - 3N140  85p
7273 30p | 74191 1a4p | CDA09AE SN72733  Video Amp 14pinDIL 120 | BC179 18p | MJE295588p| IND92ER TP |3\.,7  ggy | yaRICAP
7474 30p 74192 . 120p CD4071AE TBABOO SW Audio Amp QL 90p |‘BC182 10p | MJE305565p | "2N2926B 7p 20603
7475 45p 74193 120p CD4081AE TBAB10 TW Audio Amp ai 100p [‘BC1R3  10p | ‘MPSAO06 30p | "2N29260 8p | ssp I ‘BB10S  25p
7476 30p 74194  108p CD4082AE TBAB20 2W Audio Amp [s118 80p .4 1 1p | 'MPSA12 50p | 2N2926Y 9p 40673 58p:
7480 50p 74195 75p CDA4S10AE XR2240 Prog. Timer/ Counter 16 pin DiL 370p ‘MPSASE 32 . |
a INAY4 TRF Radio Receiver T0-18 110 BC1B7 30p |'M P | "2N2926G 9p
7481 95p 74198 198p CD4511AE P g . 562 UJdTs NOISE
7482 70p | 74199 180p | CDa528AE Basic data ‘sheets on above at 10p each +S.A.E B ggg:g ::,P 'm::gggs o2 g"gggg 1:" TIs43  27p| 7 100p
" p P P |
VOLTAGE REGULATORS FIXED PLASTIC — TRIACS T OTHER ‘BC214 14p | OC28 65p | 2N3055 50p | gNgéGg 80p
1 Amp +Ve 200mA 3 ooy Toon 40430 99p BC478 30p  OC35 55p | 2N3439 67p | 2N2646 38p| gopnep
o7 7305 e 7305 2000 = = Amp  BSp  120p R0 20485 99 BCY70 18p | OC36 60p | 2N3442140p| 2N4871 30p)
12y 7812 140p 7912 200p 7812 99 Gamp 88p  180p  180n SO0  asp BCY71 22p | "OC41/2 15p |'2N3702 11p | RECTIFIERS
15V 7815 140p 7915 200p 7815 99p 10 Amp 1099 80p P 069 95p P | .
1V 716 18 73 2000 - 7 15Amp 1455  210p  250p  BR10O BD123 100p | "OC45 15p | "2R2703 11p | PUJT |- 25 100v20p
J824 140p 7924 2008 =5 - Diac 21p BD124 65p ‘ ‘0C71  20p |'2N3704 11p | '2N6027 48p| - {A'sov  22p
VARIABLE Data sheets on regs | BT106 ' BD131 36p | ‘TIP29A 40p |'2N3705 11p ‘1A 100V 24p
SCR-THYRISTORS  7.,700v  sws  140p | BD132 40p | TIP30A 48p | ZN3706 10p e
/ 1A 4
723 14 PINDIL  45p  at 10p each + s.a.e. : 110 » | 80152 Atm | RSO A R Tay 11p | DIDDES | 1A 400V 278
0V TOS 40p  4A/400V  Pastic 55p |- 63p | TIP32A S58p | 2N3708 9 . z
OPTO- ELEGTRONIGS Wk . BD139 63p p |2 P | SIGNAL 2450V 30,
0CP70 SEVEN SEGMENT DISPLAYS e o ::: MR 1092 25 | BD140 70 | TIPI3A 90p |'2N3709 9p | 0A47 70| 2A 100V 35:
ocP71 90p 3015 03n DIL 120p 1AB00V TO5 700 2N3525 BF115 22p | TIP34A115p | 2N3773 ‘0A70 9p | '2A 400V 45p
ORP12 50p MAN3M 0127 in PCB 110p 3A100V  Stud 5a/400v 7066  g0p | BF167 23p | TIP35A225p | 220p |-0ABY 8p| 6A 50V 60p
ORP60 60p DL704 0.3 n. DIL 135p 3A400v  Stud 2N4444 BF170 23p TiIP36A270p | 2N3B66 90p |-0aBS  10p| 6A 100V 65
ORP61 60p DL707 0.3in. DIt 135p 7A100V TO5+HS 8A/600V Plastic  185p | BF173 25p TIP41A 65p | 2N3903 18p L4
wey77 4% o QLIAT 06 DI 2250 | 7A400v TOS+MS “2N5060 BF177 26p TIP42A 70p | “2N3904 20p | YAT RATES
LEDS: TIL209 Red 14p; TiL211 Green 30p 88 SOv Plasiic 20'%6320\/ 1092 3| glif 28p  T1p235570p |"2N3905 18p A
astic 2N i R .
LOW PROFILE DIL SOCKETS BY TEXAS 16A100V  Piastc O8A/ 00V T092  37p p | ZTX10B10p |2N3906 20p | ALL ITEMS AT 8% EX:
8 pin |3p, 14 pin 14p, \5 pin 15p, 24 pin 50p. 16A400V  Plastic “2N5064 "ZTX300 13p | '2N4058 16p | CEPT  where marked
N 242 B 5c 16ABOOV  Plasuc _0.84/200v 7092 40p | "ZTXS500 15p | "?N4059 10p | which are rated at 25%

Fully branded devices by Texas. RCA
Motorola. National, Mullard. etc

Minimum
P&P 20p
Please add VAT to total

Jrder £2
Visitors.
Govt

All first grade devices

Colleges. etc. orders accepted

TECHNOMATIC LTD.

54 SANDHURST ROAD, LONDON, NW9
Tel: 01-204 4333

by appointment, welcoime

VOLTAGE RE(();ULATORS DIODES from
Variable Output Rectifier Dicdes
MC 1469 R 500 mA 2 5:37.0 V Posive £1.83 o) Gt § A MOTOROLA @ MULLARD @ SIGNETICS
MC 1463 R500 mA 3 6-37.0 V Negatve £2.50 1N 4001 50V €0.04 ]
MC 1723 CP2 150 mA 2 0-37.0 V Positive £0.50 N 488; 100 v £0.06 MONSANTO . FERRANTI . GIm
MLM 305 G 20 mA 4 5-40 O V Positive £1.25 1N 4003 200 V £0.07 —
MLM 304 G 20 mA 0 1-40 O V Negatve €1.25 N 4004 400 V £0.08 Mullard Awudio and Radio Modules
MC 1466 L Floaung Current’ Voltage reguiator £3.53 1N 4005 600 V £0.09 P 1173 10 Watt Audio Amp £6.68
Fixed Output 1N 4008 800 V €0.10 «LP 1184/2 Very low distortion skereo pre-amp £7.16
1 Amp Positive Voltege—£1.20 Nogative Voitage—£1.60 1N 4007 1000 V €0.13 «P 1185 FM 1F Amplifier €5.56
5 volt MC 7805 CP MC 7905 CP MR 501 Serios 3 AMP *LP 1186 FM Tuner Module €6.88
12 Vol MC 7812 CP MC 7912 CP MR 500 50 v £0.16 *P 1400 Stereo Decoder Module €7.22
|g vor! MC 7815 CP Mg ;g‘ggs MR §01 100 V £0.17 Special "k’ otfers
18 voit MC 7818 CP M ! MR 200V €0.18
24 volt MC 7824 CP MC 7924 CP MR gg‘f 200 vV €0.20 :2‘{";“' ‘Sé;m; %rrl\)olzlh::vLcovv\‘p;aslng
.7 Amp it - MR 506 600 V €0.25 o *KI 15.00
057 A ;oc-.;.;a&vé»:m €0.77 103 Volt Positive Regula: e ooy 028 , ;':(:RMA RICE £20.52 1T PRICE £
w0rs . 12) uner camprising
:gx MC 7715 CP Internal thermal shut down MR 750 Series 6 AMP 1xLP 1185 1xLP 1186. 1 x LP 1400
MC 7718 CP MM 309 K  €1.53 MR 750 50 v €0.27 *NORMAL RICE £19.66  #KIT PRICE £15.00
x“ 75; ;gg v 2-3-19 Data Sheets on each module 10p extra
DISPLAYS AND LED’S R75 v 33
Al from Monsanto MAN Series MELes oo 040 MULLARD TRANSISTORS/DIODES
, 5 . | MR 756 600 V £0.54 -
segment displays — Red yellow, green. orange . AC 126  £0.21 BAX 17 £0.14 BD 160 €2.00 BF 180 £0.33
Type 1 Common anode RH decimal 0 3 ek 0 4 nch P I DRG0 EA7ERED AC127 €018 BC107 €012 BD181  £0.65 BFI81  £0.33
Type 2 Common anade overtiow (1 £1.34 £1.66 W | e B A aC 128 €013  BC107A €013 BD 182  €0.70
Type 3 Common cathode LH decimal O po TS AC 153 €008 BC1073 £0.09 80183  £0.80 MOTOROLA
Please specify colour. height and type number reqd Tuning Diodes aC 176 £0.18  BC 108 €0.10  Bp 201 £1.00 to.70
Type 4 012 Red display - £0.35 *3B 105 A VHF €0.59 AC 188  £0.32  BC108A  £0.11  BO 203 22{00 fnrj %gg? £1.80
Light emitting diodes — Red, yellow. green. orange 8B 105 B VHF £0.63 ACr19 €030 BCI0E 008 BO232  oee M)20s5 €078
Type 1 0.2 inch diameter panel mounting £0.38 *88 105 G VHF €0.44 ACy 22 €0.08  BC109C €018 80234  £0.52 MJ 3001  £1.56
Type 2 0.125 inch diameter PCB mounting £0.15 Red only MVAM — TM MW/ LW €2.70 s hon R £008 B0 33c  £057 #MJE340  £0.51
Type 3 0.125 inch diameter high intensity £0.32 AD 140 €0.36  #BC 148 toos BD237 €062 MIE371 €075
Please specify colour and type aumber reqd FERRANTI INTEGRATED AD 149 €050 #BC 1483  €0.08 BD 238  £0.72 MUEs21  0.68
Unless otherwise specified alternate colours will be shipped if ordered colour 15 not CIRCUITS AF 114  £0.25  #BC 149 £0.06  BF 115 €0.14 MJE2995 €1.18
available ZN 1040 E Unwersal counter msp»ay AF 116 €022 #8C 157 €008 BF 167  €0.20 MJE 3055 €072
7 segment decoder drivers driver 00 AF 116 ¢0.20 *BC 158 €007 BF173 €0.22 MPSA 06 0.17
CMOS common cathode MC 14511 CP £€1.23 2N 1034 E Precision timer :2 99 AF 117 €019  #BC 159 €0.09 BF 177 £€0.43 MPSA 12 £0.33
T T L. common anode N 7447 B €0.75 #ZN 414 A N Radio circuit £€1.00 AF 121 €0.10 »B8C 327 £0.18 BF 178 €0.32 «MPSU 06 0.37
T.7L common cathode N 7448 B €0.85 AF 126 €0.24  #BC 328 £0.18 BF 179 £0.38 *MPSU 56  £0.39
DATA BOOKS SOLDERING IRONS TEy B R B oA
Motorole Litesoid soldering irons 240 A a.c. AF178 €040 B0 115  £022  MEO0414 007
Diodes. Transistors, eic . over 3500 pgs £10.50 AF 239 £0.60 «BD 124 £0.70
CMOS over 400 pgs £1.50 Modei 90 12 watt €2.75 aal B Bg et oo ME 0462 €0.30
Linear integrated circuits over 800 pgs €2.50 moge: :3; ;3 wart £2.80 BA 154 £0.06 8D 133 :g'so ::E ?88; tg;z
Signetics odel watt €2.95 y . ‘
Data/ Applications book over 1600 pgs €4.00 Congueror -light weight {35 grm) high g: }g‘;’ Egg; gg :gg égg xz 3983 ‘g;;
Booklets on CMOS, DMOS. 74LS. Consumer 1.C shift registers. RAM's  €0.20 each e Lo, K BA 182 €017  BD 137  €0.30  ME 4104 £0.06
(specify ttle) e g BAT10 €065 8D 138  £0.3a I
h . .. T1P 29A £0.50
No V.AT this section {l’):’syn dering  altachment--fits Conzzn;ersoé BAV 10 £0.08 gg ‘33 £0.38 T1P 308 €030
RESISTORS Desoldering braid 5 foot reel €0.79 BAVIC 2C0,05 14 £0.41 TP 31a £0.50
Vs Wart Carbion resisters Mullard CR 37 1p each 92 = 2T : BAX 13 €0.06  BD144 €200 1 aja 050 -
% Watt Metal him resistors Welwyn MR 5 5p each
8 Watt Wirewound resistors Wetwyn W 22 37p INTEGRATED CIRCUITS
12 Wat1 Wirewound resistors Welwyn W 23 39p Swgnetics Linears pA 741 C¥ Op Amp £0.42
20 Wart Wirewound resistors Welwyn W 24 41p MC 1458 V Dual comp op amp £0.80 kA 709 C¥ Op Amp €0.30
W23 and W24 are avallable up 1o 27 k!l all other standard values available .:E ggg b::‘mm:’ power driver 2‘1);1 Signetics Memories
o I-C, SOCKETS g N 338 Bt Bed  YEscealseuseow v aes
“(, 14 pin €0.12 16 pin £0.15 /sz NE 561 BP.LL with AM demod £2.70 s ial Offer: )
o 24 pin €0.26 26 pn £0.27 R= NE562BP.LL withVCO £2.70 pecia er:
40 - £0.30 NE 566 V P L L function gen . €150 Motorala 14 oin 741 C €0.10
Dept. WW, Waellington Road Terms of Business: Cash with order MAIL ORDER ONLY
London Colney, St. Albans PRICES EXCLUSIVE OF V.A.T. WKICH MUST BE ADDED AS SHOWN BELOW
COMPONENTS Herts. AL2 1EZ Postage/Packing 30p + VAT V.A T 8% except where marked thus % These items 25
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TnANslsTons - Type  Prce (h|Tyoe  Puce (7 Type  Pruce (7| Type Prce (| Type  Price (9 D'onEs . THY"ISTO"S. TRIACS AND THIACS

Type Prce (9= " Tyoe Prce (9 [ BD115 * 0.65(6F273  0.16 ;,C106F  0.43 [ZTx310  0.10| 7N3790 4.15| 7ype  Prce (9
e 9 B0123 098|6r336 038 'C111E  056{ZXTITI0.73| IN379a 0204 L3 " L1 WITH TRIGGER
AC107 0.36 [BC119 0.29 | BD124 0.80|8F337 0.35 .CRS1/40 0.75'|ZTx500 ©.17| 2N3819 ©0.35} 50179 0.09

AC117  0.24|8C125 0.22 :g1gov 1.42 ansg g.:o cn(s)amo 0.95 ;fogoz 0.17 gngggg t:.:g AA129  020] .IF VRM. 50V 100V 200V 400V 600V
AC126  0.25 [BC126 0.20{BD131  0.45|BF45 .63 D4ON1  0.45[ZTx504 0.42[ 2n 45152123 010 VAN — _ _

AC127  0325|BC132 015|B0132 050[BFS96  0.70 F1222  0.55|2TX602 0.24| 2N3866 1.70 [Anzs3  0.30 22 26;_;_ 3(]//2f//:’_(l 345’://? 60//52;5_2 " /fs”"
AC128  0.25 [BC134  0.20(BDI35 0.40|BFS97  0.15 €5024  0.20|2N525 0.86| 2N3877 0.25|anz17  0.12 —/=
AC141  0.26 |BC135 0.19|B0136  0.46[BFR33  0.24 {ME6001 0.16{2N696  0.23| 2N3904 0.16 |ga100 04s| OA 29/—/—|33/44/46|42/56/58)68/80/84 180/100/105
AC141K 0.27 [BC136 0.20[BD137  0.48(BFR41  0.30 ME6002 0.17312N697  0.15| 2N3905 0.18{ga102 o0.25| 8A 32/—/—|38/50/52|47/64/61(75/92/97 90/114/120
AC142K 0.19 (BC137  0.20 fBD138  0.50|BFR61  0.30 MEBOO1 0.18 |2N706  0.12| 2N3906 0.15{ga110u 030| 10A 36/—/— |42/60/63|51/74/78|84/104/109 | 100/128/13
ACI53k 0.28 [BC138 020 [BD139  0.S5|BFR79  0.24 MJE340 0.68 [2N706A 0.15| 2N4032 0.43a115s  012{ 16A —/—/— | —/82/90 | —/88/95 | —/132/140 =
e pmimi miai sulain, aiol sumpve bulnu omlin o

AC176  0.26 |BC143 . 1 ot FW . JE370 0.65(2N744 b N: 5 0.17 R q q .
AC178 027 |BC1478 0.13|8D1a5  0.75|BFw11 058 mJESZO o8a|2N914  0.19| 2N4058 047 g:}:g 017 Notes: All prices are in pence per unit First price in each group 1s thyristor,
AC179 027 |BC148, 0.12(BD163  0.867|BFWI6A 1.70| MJES521 0.95[2N916  ©0.20| 2N4123 0.13 [Ba154 0.3 Second is tnac. third is triac wn_h tngger Encapsulation depends on current
AC187  0.25 (BC149  0.14|B0183  0.56(BFW30  1.38 \MJE2955 1.20{2N918  0.42| 2N4124 0.15|pa155 0.18| rating and device type Connection data supplied with each device Quantity
AC187K 0.26 |BC149B 0.15/BD234  0.75|BFWS9  0.19[p44g3000 1.85/2N930  0.35| 2N4126 0.20 [gat5 0.5 enquines welcomed

AC188 025 [BC152  0.25/BD519  0.76[BFW60  0.20| mye3055 0.74|2N1304 0.21| 2N4236 1.90 | ga157 o028 ) n

AC188K 0.26 [BC153  0.20|BD520  0.76 [BFWS0  0.28|mm721  0.70|2N1305 0.21| 2n4248  0.12 | gaxy3  0.06 . All these items v.a.t

AC 193K 0.30 |BC154 0.20[BDX18  1.45(BFX16  2.55|mpr102 0.40]2N1306 0.31| 2N4284 0.8 |aax1s  o0.07] y ”

AC194K 0.32 [BC157 0.15|B0x32 2.55/BFX29  0.30{\Mmp5a05 0.47]2N1307 0.22| 2N42B6 0.9 |pay72  0.11 |NTEG"ATED cmcun’s THIS MONTH'S

ACY28 025 |BC158  0.13|BOY16A 0.38|BFx30  0.35Fmpsass 0.50/2N1308 0.26( 2N4288 0.13 [gg1058 0.52 i

ACY39  0.68 [BC159 0.15[BOYI8  1.78[BFX84  0.25mpSe566 0.21[2N1309 0.36| 2n4289 020 [ppi10n 045 | Type  Puce (o SPECIAL OFFERS:

AD140  0.50 [BC161  0.48|BDY20  0.99|BFx85  0.26 [mpsuos 0.66/2N1613 0.34| 2n4290 014 fario0  0.50 CA3045 1.40

AD 142 0.52 |BC1678 0.15|BF115  0.20|BFX86  0.26 |mpSU0s 0.76[2N1711 0.45| 2N4291 018 |gyi00  0.15] CA3046 0.70 25k log pots double-gauged

AD143  0.57 [BC168B 0.13(BF117  0.45/BFX87  0.28imPSUSS 1.26|2N1B90 0.45| 2N4292 020 | gy103  0.22| CA3065 1.90 | rype  Prce(9 and 100K lin pots double-gauged
AD149  0.48 [BC169C 0.13(BF120 0.658rx88 0.24 'mpSUS6 1.26|2N1893  0.48) 2N4B71  0.24 | gy 126 0.16| MC1307P 1.19 | TAA630Q 18p each

AD161  0.48 [BC170  0.15(BF121  0.25[BFY18  0.63(0c26  0.38(2N2102 0.51| 2N4902 1.30{my127 0.17| MC1310P 2.9 A N é’ 00

AD162  0.48 |BC171a 0.15|BF123  0.28|8Fv40  0.40(0C28  0.65|2N2217 0.36( 2n5042 1050 gy133  0.23] MC1327P0 TAAG30S £15/1

AF114  0.25 {BC172  0.14|BF125  0.25|8BFY41 0.43|pc35 0.59|2N2218 0.60] 2N5060 0.32Byj140 1.40 01 4.18 £90/ 1000

AF115  0.25 [BC173  0.20/BF127  0.30|8FY50  0.25|0c36 0.64|2N2219 0.50| 2NS061 0.35'0py164 0.56| MC1330P 0.76 | TAA700 4.18 25k lin pots—short spindle

AF116  0.25 |[BC176  0.22|BF158  0.25|BFY51 0.23,0C42 0.55[2N2221A 0.41| 2N5064 0.85 [ gy 76 1.68 | MC1351P 0.76 | TAAB4D 2.02 5p each

AF117 0.20 | BC177 0.20| BF159 0.27|BFY52 0.23}0C44 0.25{2N2222A 0.50 | 2N5087 0.3Z|py179 0.70] MC1352P 0.82 | TAABE1A £4.20/100

AF118  0.50 [BC178 0.22[BF160  0.22|BFY57  0.32}0C45 0.32|2N2369A 0.42( 2N5294 035 [gpyo06  0.31| MC1358PQ 0.49 .3'5/1000

AF121 032 |BC1788 0.221BF161  0.45)BFY64  0.42)5c70  0.32|2N2401 0.60( 2N5296 057 layii0 018 1.85 | 1AD100  2.66 &

AF124  0.2%(BC1 0.20|8F162 0.45[BFY72  0.31§0C7) 0.32|2N2484 0.41[2N5298 0.5810a47  0.07| MC1496L 0.87 | TBA120S 0.99 3

AF125 0.25 |BC1798 0.21!BF163 0.45)BFY90 0.7010C72 0.32(2N2570 0.18| 2N5322 0.85 | oag; 0.12| MC3051P 0.58 | TBA240A PLEASE ADD 25% FOR-VAT
AF126  0.25 |BC182L 0.11!BF167  0.25|BLY15A 0.7910C73  0.51[2N2646 0.53| 2N5449 190 10a90  0.08] MFC4000B 297 =

AF127  0.25 (BC183 = 0.171BF173  0.26|8PX25  1.9070C75 0.25|2N2712  0.12] 2N5457  0.30 | 5ag¢ 0.07 0.43 | TBA4800 EXCEPT AS INDICATED

AF139  0.35 [BCIB3K 0.12|8F177  0.30(8Px29  1.70]0C8) 0.53[2N2904 0.22| 2N5458 0.35 | 5a95  0/07[ MFC4060A 1.90 P&P. U.K. £0.12 PER ORDER. OVER-
AF147  0.35 |BC1B3L 0.11/BF178  0.3318PX52  1.90[{0C81D  0.57|2N2904A 0.26| 2N5494  0.85 | 02200  0.10] 0.70 | TBAS00 199 R o a

AF149 045 Bﬁglggk g-;: sFlgg ggg Bncggn g.:; 0C139  0.76 2N23gg o.z: g:ggg‘; ;-2: 0A202  0.10] MFC6040 0.91 | TBAS50Q : :

AF178  0.55 | BC1 . F1 BRY .4710C140  0.80(2N2905A 0.2 .65 |0A210  0.29] NESS5  0.72 2.00 e
AF179 060 BC187 0.27|8F181 0.33|8RY56 0.4010C170  0.26(2N2926G 0.13| 2N6178 0.7V liNgia  0.07] NESSE  1.3a | TBASI10 .99 | All1tems advertised ex-stock on magazine
AF180 0.55 [BC208 0.121BF182 0.44(BR101  047!0C171 0.30|2N2926Y 0.12| 2N6180 0.92 fing16 0.10] SL414A 1.81 | TBA520Q 3.3a copy date All prices sgb|ect to availabili-
AF181  0.50 [BC212L 0.12/BF183  0.44|85W64 0.38/0cP71  0.92|2N29260 0.12| 2SC643A 1.36 |iNg001  0.05] SLIO1B  3.84 | TBA530 2.71 ty Our new catalogue is now available at
AF186 0.40 {BC213L  0.12 |BF184 0.26 | BSX19 0.13}{0N188  2.19|2N3019 0.75] 25C1172Y -1iNa002  0.06] SLS178 5.12 | TBA530Q 2.71 30p (refundable).

AF239 0.0 |BC214L 0.1518F185  0.288Sx20  0.19}0N2364 0.65|2N3053 0.21 2.80 | 1N4D03  0.07| SN76003N TBAB40 3.21 GIRO A/C 23 532 4000

AF279 0.84 [BC238  0.12[BF194  0.15)BSx76  0.15[0rp12  0.55|2N3054 0.55| 3N140  1.21'|iNaD02  o0.08 i TBAS40Q 3.21

AL100  1.10 | BC261A 0.2B1BF195  0.15(BSX82  0.52|r20088 2.05|2N3055 0.60| 40250 0.60 |ina005 0.08] SN76013N TBA550Q 4.10

AL102 110 |BC262A 0.18BF196  0.15{BSY19  052[p30108 2.95/2N3133 0.54| 40327  0.67 |\ns006 ©.11 195 | ToA00C 4109 EAST

AL103 1,10 (8C2638 0.25(BF197  0.17;8Sv41  0.22}72G3,400 2N3134 0.60( 40361  0.481,44007 0.14] SN76013ND TBAEEOCQ

AL113 0985|BC267 0.16 BF198  0.20(BSY52 0.45 1.54|2N3232 1.32{ 40362  0.5G}N3148 0.05 1.72 310

AU103  2.10 (8C268C  0.14 |BF199  0.25|8SY54  0.50f7cqa  0.29{2N3235 1.10( 40429  0.80 f|NasaB  0.10) SN76023ND TBA570 1.7

AU110 190 | BC294 037 BF200  0.35(BSY56  0.80)1iCa6  0.44{2N3254 0.28| 20439 2.67 ||N5400  0.15 72| T1BAG41 230 GORNWAI-I-

AU113  2.40|BC300  0.60 BF218  0.35|8SY65 0.1511C47  0.58(2N3323 0.48( AC128/ IN5401  0.17| SN76023N TBAB73 2.28

BC107 0.2 | BC301  0.35|BF222  1.08|BSY78  0.40|1/C204 0.49|2N3391A 0.23| AC176  0.52 | \n5402  0.20) Rk TBA700 2.59

BC1078 0.40 | BC303 . 0.6018F224) 0.15|8Sv91  0.2817530. o.58|2N3702 0.13{ AC141K/ IN5403  0.22] SN76033N TBA720Q 2.45

8C108  0.12 | BC307B 0.12 BF240  0.201BT106  1.24|yjp31s  0.65|2N3703 0.15( AC142K  0.56 [iN5404 0.25] . 292 7BA750Q 2.33 GOMPONENTS
BC108A 0.12 [BC308A 0.104BF241  0.22|BT11 1.20|11p324  0.67|2N3704 0.15( AC187/ IN5404  0.27] SN76530P1.05 | TBASOD 1.75

8C1088 0.13 | BC309  0.15 |BF244  0.18|BU105/021.957)p33s 0.99| 2N3705 0.11[ AC188  0.60 [|N5406 0.304 SN76533 1.20 | TBABI0AS

BC108C 0.14 | BC323  0.88|BF254  0.45]BU108  3.25Yy1jp3a4  1.73|2N3706 0.10( ACIB7K/ J[IN5407  0.30) TRA300 176 178 '6TO

BC109  0.13 [ BC377 0-1(2, BF§52 g.:s Sﬂ%s’ f-;: TIP41A  0.80{2N3707 0.13 :g;gSK 0.61 TAA320 0.94 | TBA920Q 4.23 CALLINGTON

BC109C 0.14 | BC441  1.10 | BF25 .45 88|11pa2a  0.91|2N3715 2.30 3K/ TAA350A 2.02 | TBAY90 4.10

BC113 013 |BC461  1.58|BF257 049 |BU205 1.98|1543  o'30|2n3724 0.72] AC194k 0.7 ,ZENEHS TAA435 0.85 | TBA990Q 4.10 CORNWALL PL17 8PZ

8C114  0.20 {BCY42  0.16 [BF258  0.66 |BU207  3.00|7I573 1.36|2N3739 1.18| AD161/ [400mw TAA4E0 2.70 | TCA270Q 4.18 !

BC115  0.20 [BCY71  0.22 BF259 093 /8U208  3.95|77x109 0.12{2N3771 1.70| AD162 086|333y 0.12] TAAS50 0.55| Z2N414  1.25 Teleph Stoke Climsland (05797)
BC116  0.20 | BCY87  4.66 B8F262  0.70 BU209  2.55177x300 0.16[2N3772 1.90/ BC142/ | w TAA570 2.02 | u6A995159 439. Telex: 45457 A/B MERCURY
BC117 0.20 | BCy88 2.42 BF263 0.70| BUY77  2.80(7Tx304 0.22|2N3773 2.90| BC143 0.70 | 33-100V 0.18] taA6118 1.85 2.2 CALGTON.

LYNX ELECTRONICS (LONDON) LTD DIGITAL DISPLAYS & LED'S
.
gt;g; :gp DL747 £1.75 2 RED LED ONLY 13p
DL750 .

AC126  0.15 BC301 0.32 B8Y206 0.15 1N4003 0.06" ® €78 GREEN CLEAR Ltk
AC127  0.16 BC323  0.60 -svzg7 N g.zo- 1IN4004  0.07
AC128 013 BC327 0.18" BYX36-300 0.12° IN4OO5  0.08"
AC128K 0.25 BC328  0.16° BYX36-600 0.15° 1N4006  0.09° THYRISTORS
AC141  0.18 BC337 0.7 BYX36-900 0.18" INAOO7  0.10° 8A A 3A 6A 8A 10A
AC141K 0.28 8C338 0.7 BYX36-12000.21" 2N696 0.14 (T092) (T05) {C106 type) (10220} (10220)
AC142 018 8CY70  0.12 8YX38-300 0.50 2N697 0.12 50 20 25 35 41 42 a7
AC142K 0.28 BCY71 018 8YX38-600 0.55 2N706 0.10 100 25 25 a0 47 48 54
AC176 0.16 BCY72  0.12 BYX38-900 0.60 2N929 0.18 200 27 35 45 58 &0 68
AC176K 0.25 BD115  0.55 BYX38-12000.65 2N930 0.14 400 30 40 50 87 88 98
AC187  0.18 8D131  0.36 BZX61 Seres 2N1131 0.15 600 65 70 1.09 119 1.28
AC187K 0.25 80132 040 Zeners 0.20 2N1132  0.16
AC188 0.8 sg: gg g.f;: BZX83 or BZX88 2N1304  0.20
AC188K 0.25 . Series 2N1305  0.20
40140 0.50 BD137 0.40 Temers 0.1 17171 o8 TRIACS (PLASTIC TO-220 PKGE. ISOLATED TAB)
AD142 050 BD138 048 C106A 0.40 2N2102 0.44 4A 6 5A 8 5A 10A 15A
AD143 046 80139 €1068 0.45 2N2369  0.14 @ o @ (b @ (b @ (o) @ (o
AD149  0.45 BD181  0.86 €1060 0.50 2N2369A 0.14 100V 0.60 0.60 0.70 0.70 0.78 0.78 0.83 0.83 1.01 1.01
AD161  0.35 BD182 0.92 C106F 035 2N2484  0.16 200V 064 084 0.75 0.75 0.87 0.87 0.87 087 117 1.7
AD162  0.35 80183  0.97 CRS1/05 0.25 2N2646  0.50 400V 0.77 0.78 0.80 0.83 0.97 1.01 113 1.9 1.70 1.74
AL102  0.95 BD232 0.60° CRS1/10  0.25 2N2905  0.18 600V 0.96 0.99 0.87 1.0% 1.21 1.26 142 1.50 211 2.7
AL1O3  0.93 8D233 0.48 CRS1/20 0.35 2N2905A  0.22
AF114  0.20 80237 0.55° CRS1/40 0.40 2IN2926R  0.10° N B Triacs without internal tnigger diac are priced under column (a) Triacs with internal tngger
AF115  0.20 BD238  0.60° CRS1/60 0.65 2N29260 0.09° diac are priced under column_ (E) When ordering ptease indicate clearty the type required
AF118  0.20 80184 1.20 CRS3-05  0.34 2N29267  0.09"
AF1 1; 0.20 Bgvgg g.:g gngg-m 3.45 2N2926G  0.10°
AF118  0.50 BDY . RS3-20  0.50 2N3053  0.15
AF139 033 BDVEO  0.60 CRS3-40  0.60 2N3054  0.40 AU eI
AF239  0.37 Y61  0.65 CRS3-60  0.85 2N3055  0.50 124 25.99 100+ 1.24 9 d d
BC107  0.14 BOYB2 0.55 MJ480 0.80 2N3440  0.56 7400 14p  12p  10p 7445 85p 25719.: ‘5070; 7493 142: 22099 13020+
BC107B 0.16 8178  0.28 MJ481 1.05 2N3442  1.20 7401 14p  12p  10p 7447 81p  75p 65p 7485 67p 552 asp
BC108 0.13 BF179  0.30 MJ490 0.90 2N3525  0.75 7402 p  12p 10p - 7448 75p 62p 50p 74100 €1.08 89 22
BC109  0.14 BF194  0.10° MJ491 1.15 2N3570  0.80 7403 15p  12v:p 10p 7447A 95p 83p 67p 74107 35 28p zz:
BC109C 0.16 BF195  0.10° MJE340 0.40° 2N3702 0.10° 7404 16p 13p  11p 7470 30p 25p 20p 74121 ;4: 28p  23p
BC117  0.19° BF196  0.12 MJE371  0.60 2N3703  0.10° 7408 16p  13p  11p 7472 25p 21p 17p 78122 47p 39  31p
8C125 0.18" BF197  0.12° MJES20  0.45 2N3704 0110 7409 16p  13p 11p 7473 30p 25 20p 74121 78p  83p  53p
BC126 0.20° BF224J 0.18" MJES21  0.55 2N3705  0.10° 7410 16p  13p  11p 7474 32p 26p 21p 74145 68p 58p  48p
BCY4)  0.28 F244 047 0AS 0.50° 2N3706  0.10° 7413 29p  24p  20p 7475  a7p 39 3p 74154 €1.62 €1.48 88
8C142 0.23 BF257  0.30° 0490 0.08 IN3707 0.0 7417 27p  22V:p 20p 7476 32p 26p 21p 74174 €100  83p 678
BC143 0.23 BF258  0.35 0A%1 0.08 2N3714 1.05 7420 16p  13p  11p 7482 75p 62p 5O0p 74180 £1.06 aa: 7|:
BC144 0.30 8F337  0.32 ocal 0.18 2N3715 115 7427 27p  22':p 18p 7485 £1.30 £1.09 87p 74181 €3.20 €2.50 £1.90
8147  0.09° BFWE0 0.17' 0ca2 0.15 2N3716 1,25 7430 t6p  13p  1p 7486  32p 26p 21 74192 €1.35 €114  90p
BC148  0.08" BFX29  0.26 0Ca4 0.12 2N3771 1.60 7432 27p  22V:p 18p 7489  €2.92 £2.80 £2.10 74193 €1.35 €114 90p
8C149  0.09° 8FX30  0.30 0cas 0.10 2N3772  1.60 7437  27p  22V:p 18p 7490  4%p 40p 32p 74196 €164 €132  99p
BC152 0.25° BFX84  0.23 0oc70 0.10 2N3773 2.0 7441 75p 62p 50p 7491 65p 55p 45 )
8C153 0.8 BFX85  0.2§ oc 0.10 2N3819  0.28° 7442 65p s5p a3p 7492 S70 a6, 36
BC157  0.09° BFX88  0.20 0C72 0.22 2N3904  0.16° D 0 B
BC158  0.09° :E:go g.ﬁo (s)cczu 0.14 2N3906  0.16°
8C159  0.09° 1048 40A 0.73 2N4124 0.4 g
BC160  0.32 Bvsz 019 SC408 0.8 2N4290 0127 LINEAR IC'S
BC161 0.38 g SC400 0.98 2N434B  1.20 301A8pn0IL 35 3900 14 pn DIL 70p" 565 14 pin DIl £2.00°
8C1688 0.09" BFY90  0.65 SC40F 0.65 2N4870  0.35 37 ° 55:- 709 8 |4ppm oit ag:' 566 8 pin OIL €1.50°
8C182 0.11° BR100  0.20 SC41A 0.65 2N4871 035 309K £1.60 741 8 pin DIL 28p° 567 8 pin DIL £2.00°
8C182L 0.11° BRY39  0.40 SC418 0.70 2N4919  0.70° 380 14 pin DIL S0p 741 14 pin OIL CA3046 14 pin DIL $0p*
8C183  0.10° 8Sx19  0.16 $C41D 0.85 2N4920  0.50° 381 14pn DIt £1.60 748 8 pin DIL 36p° CA3045 85p°
BC183L 0.10° BSx20 0.18 SCA1F 0.60 2N4922  0.58° 555 8 pin DIL 4sp
8C184 0.11° 85x21  0.20 ST2 0.20 2N4923  0.64°
BC184L 0.11° BSY95A 0.12 TIP29A 044 2N5060  0.20°
BC207B 0.12 BT106  1.00 TIP30A 0.52 2NS5061 0.25"
BC212  ©0.11 87107  1.60 TIP31A 0.54 2NS062  0.27°
8C212t 0.11 g}:gg :-:g n:gu 0.64 2N5064  0.30° o
BC213  0.12 . 11P34 1.05 2N5496  0.65 P
BC213L 012 BTI6 100 TIP41A 068 HIGHAM MEED, CHESHAM, BUCKS. Tel. (02405) 75151
8C214  6.14° 8U105 1.80 TIPA2A 0.72
BC214L 0.14° 8U105/ mzosg 0.14
BC237 0.16° 02 1.90° 1N207 0.16 o f . ; o
gl Gt BU126  1.60° NaooERcios, VAT — Please add 8% except items marked * which are 25%
8C300 0.34 1N4002  0.05°
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o SN74H51  0.36 0.35 0.33 L
NEW PRODUCTS HIGH-SPEED Sl 850 £ 3 HlGH_ BRIGHTNESS L.E.D.s
&7 TTL SN74H53  0.36 035 0.33 .200" dia. 125" dia.
PROTO BOARDS \ 1 25 100+ SN74H54 036 0.35 0.33
j SN74H00 ©0.34 0.33 0.30 SN74H55  ©0.36 0.35 0.33
Build & test circuits as fast as you think! SN74HOT 034 0.33 0.30 SN74H60  0.36 0.35 0.33 - w
v SN74HO4 0.38 0.37 034 SN74H61  0.36 035 0.33
PB100 10 IC cap breadboard kit. 4 5x 6.0x 1.3" €17.55 SN74HO5 0.37 0.36 0.33 SN74H62 0.36 0.35 0.33 ED 5053 RED 0.24 €D 209 RED 000
PBIO1 10 14-DIP cap. 5-way post. 940 solderless SN74HO8 0.40 0.39 037 SN74H71 080 0.78 0.75 ED 5053 YELLOW  0.24 ceooovertor Iz
tie poinis, 58 45" £26.35 SN74H10 0.36 0.35 0.33 SN74H72 0.74 0.73 0.7¢ €D 5053 GREEN 0.24 0 2-09 GREEN 0'17
PB102 12 14.DIP cap. like PB101 with 1.240 tie SN74H11 0.36 0.35 0.33 SN74H73  0.90 088 08§ ED 5053 ORANGE  0.24 :
ponts. 70 x 45" €35.15 SN74H20 0.36 0.35 0.33 SN74H74  0.87 0.85 0.81
PB103 24 14.DIP cap. 4 S-way posts. 2.250 tie SN74H21 036 035 0.33 SN74H76 0.90 0.88 0.85
points 60 x 90" €52.75 g:;::gg 036 035 g.gg s~7:mov 080 0.78 0.75
PB104 32 14.DIP cap. 3,060 solderless tie points 036 035 O. SN74H102  0.80 0.78 0.7%
809767 " €70.35 SN74H40 0.36 0.35 0.33 SN74H103 110 1.09 1.0& STA N DA R D
SN74H50 0.36 0.35 0.33 SN74H106  0.95 0.93 0.90
o wowron || pronoske L, MICROSYSTEMS
" Simultaneously displays For power on/hands o - SNB3L01 1.60 1.55 1.50
stauc and dynamic logic signal tracing  Bring (C LOW-POWER SN93L08 3.20 3.10 2.90 1-up 25-up 100-up
states of OTL TTL HTUor leads up trom PC poscd TTL SN93L09  1.80 1.75 1.70 COM2502 £6.60 £5.30 £4.62
CMOS DIP iCs Pocketsize. surface for tast trouble f 25 100+ SNS3L10 2.80 2.75 2.6% < - g
€84.95. shooting SN74L00 034 033 030 SN93L11 420 4.10 3.90 ggm gg?;" t‘; 855, ':g 83 tg gg
PC14 ~ 1dpin  £3.25 § 033 033 0.30 SN93L1Z  1.80 1.7 1.70 4 -
SN74L02 - o COM2017F £4.75 £4.15 £3.75
GED gm0 2N74l03 039 037 034 SNO3L14  1.70 1.65 1.60 i .
SN74L04 ©0.39 037 034 SN93L16  3.20 3.10 2.9% COM2502H £12 80 £11.25 £10 30
SOCKETS & BUS STRIPS SN74010 ©.34 0.33 030 SN93L2}  1.50 146 1.42 COM2017F £12.80 £11 25 £10.30
SN7al20 039 037 0.34 SN93L22 180 1.76 1.70 | COM2601 £16.40 £14.25 £1315
Plug-in. wire. test. modiy or expand without patch 3 42 1.62 1.58 150 SN93L24 280 2.72 2.60 |
cords or solder Snap together 10 form breadboard éz;:tSI 034 033 030 SN93L28 370 3.60 342 COM5016 ,"6 70 t6 15 !:5 60
needed Price In7al73 078 071 068 SNO3L34 4.00 370 3.50 KR2376-ST £11.50 £9.20 £8.19
——1aa) PN/Description  Hole-to p 74.74 ©0.89 0.87 080 SN93138 420 4.10 3.90 KR3600-ST £12.00 £10.20 £9.25
= —=|Tn| QT59S 1.3 -Hole Termls 1+ 10+ | SN aae 1682 158 150 SN93L40  6.50 6.30 5.90 NMX5010 £6 70 £6.15 £5 55
== ] | Socker 85" 627 118 €10.91 €9.700 o) 05 174 171 165 SNG3L41  6.50 6.30 5.90
= = gTSQB:Bus 65" 627 20 €220 €1.91 SN74L95 1.62 1.58 1.50 SN93LE0  3.00 2.90 2.70
=== T47 . b 1.40 SN93L66 2.70 2.65 255
== Socker 537 507 94 €873 €176 SN93Lo0  1.50 145
e QT478Bus 53" 507 16 1 7
e Q71355 WAVEFORM GENERATOR KITS lNTEHFACE
% N Socker 41 38° 70 €7.42 €6.60 MODULES
| ‘ QT358Bus 41 38 12 €173 £1.58
: : ar18s Here s a highty versanle instrument at Amp.. Bipoiar input £18.98
‘ : Socketr 247 21" 36 €4.16 €370 a fracton of the cost of conventional glg:?A :::: A':‘s Bup‘z)lar ln:m €31.90
ari XR.205K  unt Kit includes two XR205 IC's Inatr. Arp.. FET Input £22.00
” " €Y1020 P P
| Socket 18" 15 24 €3.28 €292 €12.30  daw & applications, PC board (eiched V1031 e Amp.. FET Input £31.90
—= ]9 Q78S Socket 14" 11 16 £2.83  £2.52 & dnlled. ready tor assembly) ano Cy1021a  Insr Amp  FET input €38.50
QT7s Socker 1.3 1 14 £2.63 €234 detailed instructions. Cy2137 DAC. 10 Bit. Low Drift £30.80
Cy2218  DAC. 12 Bit. 2 Quad Multiplying £96.80
Cv2237  DAC 12 But. Low Drift €46.20
3 CY2735 DAC. 4 Digit BCD. Low Cost £57.75
7400 Series TTL The Function Generator Kit features sine. triangle Y3035 ACD, 8 Bit. Sect. Counting. Low Cost £57.75
and square wave, THD 0:5% typ. AM/FM CY3635 ADC, 3 Digt BCO. Sect. Count. Low Cost £77.58
25 100+ SN7494 048 045 0.40 | capabihity
Sn7400 014 013 012 5N7495 0.60 0.56 050 XR-2206KA FUNCTION GENERATOR KIT
SN7401 0.44 013 0.12 SN7496  0.70 0.67 0.60 £11.50
SN7402 014 013 1012 SN7497 070 0.69 0.68 Includes monolithic function generator IC. PC C-MOS Types
SN7403 014 013 012 5SN74100 135 1.30 1.25 board. and assembly instruction manual .
SN7404 015 0.1 0.3 SN74104 031 029 0.26 P XR-2206KB FUNCTION GENERATOR KIT 1 25 100+
S5N7405 0.15 0.14 0.3 SN74105 031 0.29 0.26 uncriond ERE £16.00 4000AE ©.17 0.14 0.12 4033AE 1.14 0.92 0.76
SN7406 ©.30 029 028  SN74107 031 028 026 | [sgcenran Same as XR.2206KA above and includes 4001AE D.17 0.14 0.12 A4035AE 0.97 0.78 0.64
SN7407 0.30 0.29 0.28 SN74109 1.00 ©0.97 0.95 e Y e PCiBoaTd 2002AE D17 014 012 4040AE 0.88 0.71 0.58
sN7408 0.5 0.3 0.2 SN74110 0.55 0.50 0.45 9. . . H oTeoforestoTa6
SN7409 015 0.13 012 SN74111 0.81 0.80 0.76 4004AE 1.93 1.55 1.29 4041AE 0. .56 0.
SN7410 0.14 013 0.12 SN74114 1.00 0.97 095 A4006AE 0.97 0.78 0.64 4042AE 0.69 0.56 0.46
SN7411 0.23 022 o021 SN74115 1.00 097 0.95 P'co_PAc Volts mA 4007AE 90.17 0.14 0.12 AQA3AE 0.83 0.67 0.55
Sn4iz 019 018 047 SN7a1E 100 0.85 0.90 , o 0 A008AE 0.79 0.64 0.53 4044AE 0.77 0.62 0.51
SN7413 030 O b 1 0.31 b . THE SMALLEST 0.74 0.60 0.50
win 8% 48 S A 8 W Lk | meaomes mMSIimon
SN7415 030 029 0.27 SN74123 0.62 058 050 SUPPLY EVER! 12 0 AE 0. b . e or
SN7416 ©0.28 027 026 SN74125 ©0.70 0.65 0.60 Only 170" x 100° 15 70 A011AE 9.17 0.14 0.12 ¥ 5 b
SN7417 028 027 026 SN74126 075 0.70 0.65 « 0.85". output pre 18 2 4012AE 0.17 0.14 0.12  4050AE 0.46 0.37 0.31
Tptn GO GF O JEeE) 060 153 T S c. 55, 9 models 20 B 4013AE 0.45 0,37 0.31 4051AE 0.77 0.62 0.51
su7421 095 0.9 093 SN74132 2.0 205 2.00 - 22 25 4014AE 0.83 0,67 0.55 4052AE 0.77 0.62 0.51
SN7422 0.25 0.24 0.23 SN74136 0.95 0.90 085 €14.50 each 24 15 - . . 4053AE 0-77 062 0.51
SN7423 0.26 025 022 SN74140 250 245 2.40 4015AE 0.83 0.67 0.55 o Ly B ]
e ggg g.gg g.gg g:‘/‘:::; ?Zg (1.'.1,(0) ?'gg 23}?25 3:2 gg; gg; A056AE 1.08 0.87 0.72
SN7426 O - . 7 - . B £ b d K b g
SN7427 0.26 g,gs g,gg g:;:‘:é ;.35 g-;g ;'23 PREMIUM QUALITY 4018AE 0.83 0.67 0.55 4060AE 0.92 0.74 0.61
Sn7428 039 038 9. 58 =0 k= : 4019AE 0.46 0.37 0.31 A4066AE 0.58 0.47 0.39
T On i an i B o COMPONENTS 10105 385 537 531 106t o1 015 613
5N7433 ©0.36 035 034 SN74152 1,65 1.50 145 Woe've been buying and selling 4021AE 0.83 0.67 0.55 4071AE 0.18 0.15 0.12
SN7437 0.27 026 0.22 SN74153 0.68 062 055 10p quality components for 4022AE 0.79 0.64 0.53 4076AE 1.27 1.02 0.85
027 026 0.22 SN74154 156 150 145 p quality po £ 08 0.18 0.15 0.12
23;233 110 1.08 1.06 SN74155 068 062 0.55 | nearly ten years. We handle only 4023AE 0.17 0.14 0.12 40B1AE O. - .
on7430 014 013 0.12 SN74156 0.68 0.62 0.55 | original parts, from the world's 4024AE 0.64 0.52 0.43 4510AE 1.27 1.02 0.85
SN7441 070 0.69 0.66 SN74157 0.90 0.85 0.80 lsading manufacturers and our 4025AE 9.17 0.14 0.12 4516AE 1.27 1.02 0.85
0.63 060 0583 SN74158 1.50 145 140 N A4026AE 1.42 1.14 0.94 A518AF 1.82 1.46 1.21
SN7442 customers include some of the
SN7443 1.00 0.99 0.90 SN74160 095 090 0.80 | (n? OO b 4097AE 0.45 037 0.31 A4520AE 1.82 1.46 1.21
SN7444 1.08 1.07 1.05 SN74161 ©0.95 0.90 0.80 rgos mos: 4028AF 072 0.59 0.49 A4901AE 0.35 0.32 0.30
SN7445 ©0.85 0.83 0.70 SN74162 0.95 0.90 0.80 ] quality P o by (D) TS 4911AF 035 0.32 0.30
SN7446 1.03 100 0.85 SN74163 095 0.90 0.80 Now you can take advantage of 4030AE 9. .37 0.31 . B .
SN7447 1.03 1.00 0.85 SN74164  1.60 1.55 1.50 our component buying skills and
SN7448 085 0.83 0.70 gw;::gg :'23 :g: :E‘.g power and select from a broad
gmz:g? g::: 8'_:3 g:; SN74170 240 230 220 range of advanced circuits. ADTECH POWER SUPPLIES
SN7453 0.1 0.3 0.12 SN74173  1.65 1.60 1.58 Output
SN7454 014 013 012 SN74174 115 1.0 1.00 vde  Amps s
oN7455 040 0.39 038 SN74175 0.97 0.90 0.80 —
SN7460 0.4 013 012 N0 T R D P M RED"BARON SERIES: 5 to 28V/0.8 to 3.0 Amps:
045 044 042 SN74177 110 1.05 1.00 ARSE
22%325 045 044 042 SN74180 1.10 1.05 1 J0 N'E\W y APS19.1.6 13 ?g
SN7465 045 0.44 0.42 SN74181 3.50 3.45 3.35 P APS 151 5 i e 5
SN7470 0.30 0.27 0.2§ SN74182 1.0 1.05 1.00 P 3 S 15 e e £
SN7471 ©0.60 0.59 0.58 SN74184 1.60 1.55 1.50 sola AFS 24-1 2 o
SN7472 025 028 021 SNiaie 230 225 2.20 r Ay APS 28.0.8 4
0.30 0.27 0.26 N74188 490 4.85 4. : " : ES: 8V/2 to 6 Amps.
NI 031 o028 o026 Sn74190 175 170 368 Powered GREEN. "“ SERIES. S 1o - L
N7475 0.40 0.39 038 SN74191 1.70 1.65 1. 35- S
§N74,6 031 029 026 SN74192 1.25 1.05 1.00 NatCh P ... b ﬁ:g;Z 4 ]g g £35
SN7478 0.65 063 0.61 SN74193 1.25 1.05 1.00 wwconds . A5$"2-3 2 9 2%
SN7480 043 0.1 0.36 SN74194 1,10 1.05 1.00 ith PS:'B‘% 38 R
SN7487 100 0.95 0.90 gm;::gé 050 o085 oso | WI L APS3 ¢
075 0.70 0.62 105 1.00 095 GEhs ~ A SERIE %0 18V /4 to 10 Amps.
3:323% 081 080 063 s ugs 155 100 092 |100-YEAR ﬁ T 5 o~ pe
090 0.86 0.85 N741 2,05 200 1.70 ~ 3 :
SSZ:SQ 126 1.15 1.00 sn4198 zos 200 170 | CALENDAR “ne dasen ﬁg{gg ]g é £54
Sn7486 0.31 028 0.25 SN74200 6.00 595 5.80 el 2 g
3N7489 350 3.20 3.00 SN74221 1.80 1.75 1.70° PHEERS s 5
SN7490 045 042 035 SN74251 1.80 1.75 1.70 |
SN7491 1.00 0.95 0.90 SN74278  3.00 2.90 280 Solar cells draw power Trom the sun (10 to 16 minutes per day) or from SLUE MAKX SERIES: 5 10 28V/9 10 25 Arwps.
SN7492 0.45 042 035 SN74279 1.20 1.8 110 ambient light {(shghtly longer) to keep batteres fully charged Battenes APSE 25 5 25
SN7493 045 042 035 SN74293 1.00 0.95 0.90 parate up tn 10 years LSI Gircutry 1s programmed to provide a & 8 22
) SN74298 2.60 2.55 2.£0 calendar 10 the year 2100. automancally adjusting for 30 and 31 day APSE-22 N (i
months. even (eap years Automatic brightness control adjusts LED for ﬁ:é:g }g 1% 15 168
. . o - riect viewing even n outdoors Shows minutes and hours. counts out L
LS® and S Series TTL also Bconds or shaws the date. Easly adjusts o reset hour or date without AS20-11 22 } !
. aftecung calendar Shock and water resistant. Accurate 10 § s8conds per APS24-10 %8 1C
available month Price; £298.50 each. APS28-9

All goods new. to full manufacturer’s spec.
Visitors welcome, by appointment. Colleges,
welcomed.

No substandard parts sold
Govt. and Account orders

TERMS: Non-Account Customers, Cash with Order. Standard P&P
50p. Piease add VAT to overall total.

W/W—069 FOR FURTHER DETAILS

RAGSTRaA ELECTRONICS LTD.

275-281 King Street - Hammersmith - London W6 9NF - Tel. 01-7483143/2960 - Telex.24443
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: (ELECTRONICS) LTD.
! 9 & 10 CHAPEL ST., LONDON, N.W.1

UNIMAX SEQUENTIAL MICRO
SWITCHES

2 pole CO 15 amp contacts. 2nd pole actuates

after 1st pole Leaf roiler action. 75p. P.P
25¢

A.E.l. 240AC CONTACTORS
20 amp CONTACTS
Type 0659. 3 makes. 1 break Type 0658

L.T. SMOOTHING CHOKES
C care type 15 M/H 3.8A £2.00, PP 50p
50 M/H 2.5 £2.00, P.P 50p. 12 M/H 7A"
€3.00, PP 60p 140 M/A 140 M/H 5A
£3.50. Carr 85p 10 M/H 25A €8.75. Carr
£1.25 Open type top panel connections. 4 8§
m/H 10A €3.00. PP 50p Potied type 100
M/H 2A £3.50. PP 75p C core swinging
types 7.5 M/HBA-75 M/H O 5A £3.95. PP
75p. 10M/H4A- 100 M/H O 5A £3.00.P P

PARMEKO L.T. TRANSFORMERS
Open types Pni 110-220-240v Sec 30v
5 5A and 12v 2.2A Tabie bop connections
£4.95, PP 95p Pri 240v Sec 26v 10A and
12v 0 1A Table Top connections. £5.50, P P
95p Pu 230-240-250v Sec 6.4-0-6.4v
12A Shrouded tabie top connecuions. £4.50,
PP 950 Potted types. Pn 115.230y Sec
tapped 24.30-312v 24, £2.95, PP S0p Pn
115-220-230v Sec 66v 6A twice and 5v

CENTRE TAPPED L.T. TRANSFORMERS

DIAMOND H Double pole toggle switches
type 772 250v 20 amps, cenire single hole

5A. No 2 26v 254, No 3 16v 1A twice. No
4 10v 1A twice. No 5 6 3v 2A, No 6
145-0-145y 200 M/A 'C core type table 1op
connections Brand new

2M, 2B. £1.25, P.P 25p 110v AC types
| 01-723 7851 01-262 5125 | Typc 0851 3% 18 Type 0654, 2m 25 | S0 SOM/MOATOOMIMOSAEZIS.PP f 6a €495 P 95p T
| ADJACENT TO EDGWARE ROAD MET. LINE STATION Type 0653. 4M. €1.00. P P 250 64v 0 5A High voltage msulation. £5.75.
PP 125
RELAY CONTROL €O. Amencan Miniature I Lo MO ATHINGICHOIES
i relays 6v DC. 1 CO contact. Size 1 %x1x% ins zgr: ;gge'; L :‘2 5% :‘:Aa A 7%2:’5:'.‘ f;’(’)M‘k
.50, carr b
| Fuﬁtcgfcwoﬁ%:gi*r?n:frtlJRANSFORME%S 35, post 10p £1.75, P 50p. Potted types 15H 180M/A WODEN H.T. TRANSFORMERS
T Pm::ARIEAS ZBZLD (;KDC NNECTIONS €2.00, carr 75p 10H 250M/A €2.00. carr Pri 200-220-240v Sec 250 0-250v
/240v - 75p 20H 40M/A 75p. pp. 25p Parmeko 60M A 6 3v CT 3A. 5. 2A Enclose type
Type Sec. Taps Amps Prce Postage ITT, PLESSEY, VARLEY TYPES Potted type 10H 1B0OM /A €2.00, carr 75p 1able lip 'onnecwnz- £€3.00, PP 50p
A 23.33.40-50v 15 ERE 100 2800 12/15DC 4CO. 60p. 4300) 15.24y OC B i s e o
18 25-33-40-50v 10 £13.25 £1 00 2C0. 50p. 1250() 4 CO 24-30v DC. S0p. 365M/A Choke input filter. £10.00, carr £2
1IC 25-33-40-50v 6 £9.50 85p 25000 35-40v OC. 50p. 50001} 40-60v AMOS “C" CO o !
1D 25-33-40-50v 3 £8.25 85p DC2CO. 50p. Postage 15p each o tloe (% RE CHOKES
2A 4.16.24-32v 12 £11.25 £1 00 » | amps  €8.75, carr 11 00
28 4.16:24-32v 8 £8.75 85p
2c 4-16-24-32v a £5.25 65p G.P.O. RELAYS spifg&ocr;gig;g:;m
20 4.16-24-32v 2 €3.85 60p 3000 type. 100t | 25 amp. make contact HOWELLS ~C* 6mfd 1000v DC wkg. 75p. PP 35p. 4mid
3A 24-30-36v 10 £10.00 85p 60p. 2000+1301) 1 normal CO 40p. 751) CORETRANSFO: s 1000v DC v‘:l :ssg P Pp 35p 4 fd 4(')"0
3B 24-30-36v ] £€8.25 65p 3M. 1B. 1CO norma| contacts 40p. Post on all R AC wkg. 65 gPP ;5 Amw%oomoc kv
a0 oty 2 o o relays 10p Pri. 200-220v. screen. SEc 70-0-70v 10 9. 65p, 3 v DC wkg
A Eciher 5 €13.25 lco Dianond H relays type BR115AIT-3C. 1500 amp. (able top connecnons. size 7x7x7 inches. 50p. P P 35p 8mid 750v OC wkg. 75p. P P
a8 12.20-24v 10 £8.25 85 24y DC Sealed ype 75p. P P 10p €1800. can £200 P 220240y Sec § 39° 1T 600v OC wha 250. PP 10p
e ey 5 €5.25 659 18-0-18v. 125 amps conservatvely rated 2mfd 100v DC wkg. Six for €1, PP 35p
Al xioe 2 ETiizs £ OOD Table top connections £10.00, carr £2 D0 g 001mtd Mica 6000v OC wkg. €1, P.P 35p
58 3.12-18v 10 £7.75 85p ITT LEVER SWITCHES oé'a“,'""m’&‘?i“ 1%%0?3»45‘13& :: 323
sC 3.12-18v 5 £4.95 65p Type 601 AAQ 72-42 4 CO contacts. overalt PP 35p 0 1'+0 Imid 600v DC wkgg zsp'
BA 48-56-60v 2 £4.95 65p sze 1%x2x% ns  White lever gold flash > - - 4
68 48-56-60v 1 £3.85 60p contacts, 60p. Three for £1.50. PP 20p P ore "';' B ELIRE 5(;0v]D°prl?ni 3()‘::1;{380!”3:(:‘( :p+4(6)m::
o A o et oo r 220.240v Sec tapped 9 v OC wkg + 6m
as i o ey 65p 51-61-65-67-69v. 10A Unshrouded terminal | 600v DC wkg £2.50.P.p 11
7c 612 5 €3.85 60p PLESSEY MINIATURE MICRO ey eneaing, (dekh e @198 [
8A 17.32v 8 £8.50 85p SWITCHES 2307%40\/ S_/esc 1apped 58-63-69-74v. 3A
9A 12-24v v €2.70 50p Type LIC 7134 One CO one break Gold flash =13 7CO1 ISP
10A 9-15v 2 £2.70 50p contacts Suze Yax%axVz in Three for 50p. P P
t1a 8-0-8v 2 €2.70 Sop 20p WODEN MULTI-TAPPED L.T COIN OPERATION TV METERS
TRANSFORMERS o An ideal component unit, compnsing of 1%y
HEAVY DUTY UNSHROUDED TYPES 9 INCH FLYING SANGANO SYNCHRONOUS Pri 200-220-240u secs All separate wincings | bauery motor. con mechamism | 2:0v SA
LEADS ALL PRIMARIES 240v A.C. 240v MOTOR TYPE 7 31v 7A 26v 5A 16v 4A 16v 4A. 25v 2A e
4 rev. pes hour Size 1% pius ¥ spindle. 1% 25v 2A open frame type Table top CRSERE L &
inch dia £1.25.P P 50p connections. €8.50, carr £1 50
Type No  Sec. Voit Tap Amps Price Carr
1 24-30-36 20 €16.75  £125 COMPUTER FANS AC 230
2 12-20-24 30 £15.75 1125 GENTS ALARM BELLS CRESHAM MULTI-TAPPED Sze a%axdYix2 ns 100 CFM. Ex ng.pmem
3 3.12.18 30 £15.75 1125 6 volt OC 6 nch dia. Gong. Overall size L.T. TRANSFORMERS Perfect condition £3.50, P P 50p
4 6-12 50 €15.75 1125 4%1x6x6 inches £3.50. PP 75p Pri 200-220-240v Sec No 1 22 6.26.28v

Fuily shrouded Terminal bock connections Pr 220-240v. Screen. Tapped
sec 30-25-0-25-30v. 2 amps €4.95, carr 60p. 36-250-25-36v 5 amps

fixing. 60p. PP 15p

€9.95, carr. 85p. 28-0-28v 10s €12.50, carr t1

PLEASE ADD 8% TO ALL ORDERS INC. CARR. l

AC 240v 25%
Size 2x1%ix1 ins Res. 3501) 75p. p.p. 25p.

GRESHAM
E.H.T. TRANSFORMERS
Pn. 240v Sec. 2300 M/A 6 3v | 5A Tabie
top connections Size 5x3'4x3% ins €3.00,
carr 50

BENSON SOLENOIDS
duty Approx 2ins Y2an pull

POYTED H.T. TRANSFORMERS
BY FAMOUS MAKERS
No 1 Pn 110-220-240v. Scr Sec. tapped
408-0-200 408v High taps 165M/A Low

taps 500M/A €5.50, carr £1 No 2 Pro
115-220-240v  Scr Sec  400-0-400v
400M /A €5.75, carr £1 No 3 Pn
115.220-240v. Scr Sec. 350-0-350v

200M/A 6 3v 6A 5v 3A €4.50, carr £}

GIRO NO. 331 7056. Access accepted “and

Barclaycard. C.W.0. only p&p 25p.

VAT

MULTIMETER U4324

34 Ranges High sensitwity

) Please add 15% exira VAT to total order, except lor test meters and Vero Board We 00 Volt tect
Discount: €15 — 1??/0 {except net ""!") would appreciate separate histing of 8% and 25% tems 1o avoid delay 52;000(63 %Zo%vi;:’;dvg;ug:s «
Export Order enquiries welcome £5 min. SPECIAL RESISTOR KITS (Prices nclude post and packing) Vac- -3 900V n 8 ranges
10512'/. W KIT 10 of each E12 value 22 ohms—IM. 3 1otal of 570 (CARBON FILM ldc-—006- 34 10 6 ranges
Official Orders accepted from %) £4.60 net lac 03 3Am S5 ranges
Educational & Government Departments g;ﬁ‘?‘/v W KIT 25 of each E12 value. 22 ohms—IM, a to1al of 1425 (CARBON FILM Resistance 25(31 anm 'SFranSes
1 Accuracy—de ant >
0. E. ALL PRICES include vat at 8% ) AW Kut aiso avaiable ot the same prices GO0 o e % of £S.0
167 98 « 63mm
MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS UF — High Stab Carbon Film_ 5% MF — High Stan Metal Film § Sie-
250V P C Mounting: 0 01sF. 0 0154F, 0 022pF 3%ap; 0 033uF. 0 047,F 4p; ‘w  Type Range 199 100-499  500-999 1000+ Sie mm iupdpl edd borlv‘\zlelepﬂ;/\cnéh(Isl;oé:g:“tasep :s; fl)?:suz%azr:
0 068uF. O 1uF, 4Vap; O 154F 5p: O 22uF 6p; 0 334F. 8p: 0 47,4F 10p; O 68yF w o CE 12M 090 0.85 080 24x75 joce anceTery :
13p; 1uF. V7 1 5uF 26p; 2 2uF 28p. v CF 22:2M21 090 085 080 39x105
MULLARD POLYESTER CAPACITORS C296 SERIES LB N O A7) 1y vo g2 3x7
400v. 0.001uF. 0 001uF, 0 00224F, 0.00334F, 0.0047uF. 0 0068BuF. 0.01uF MF 10 -2m22 1 i : 4.2x108 SPECIAI. OFFER
0015uF, 0.022uf. 0 033uF. dp; 0.047uF. 0 06BuF. O.1uF. 5p; 0.15u.F. Bp; ME  10-10M 3 18 18 65  66x13
0.22uF, 10p; 0.33uF, 15p; 0.47 uF 18p. MES OR OMISS 352 308 275 Bx175

160V. 0.01uF. 0.015uF 0.022uF. 0,087 uF, 0.068uF 49,0 1uF. 5pi 0 15uF 6p;
0 22uF. 7p; 0 33uF. 8p; 0.47uF. 10p; 0.68uF. 14p; 1uF. 17 P

MINIATURE CERAMIC PLATE CAPACITORS

50V (pF) 22, 27 33.39.47 56. 68 82 100. 120. 150 180, 220. 270, 330. 390
470. 560. 680. 820. 1K 1K5. 2K2 3K3. 4K7. 6K8 («F)0 01.0015.0022 0033
0047 2V2peach 01 30V 5p.

POLYSTYRENE CAPACITORS 160V 5%

{pf} 10. 15. 22, 33, 47. 68. 100. 150. 220. 330. 470. 680. 1000. 1500. 2200. 3300. 4700,

1

{Price in pence each)

VALUES AVAILABLE — E12 Series only (Net price above 100)

PRESET SKELETON POTENTIOMETERS
MINIATURE 0 25W Veniical or horizontal 7p each. 1K, 2K2
4K7 10K ete. upta IM QQ

SUB-MIN 0 05W Vertical. 100 Q to 220K Q? 7p each

5800, 10,000, 8;p

B. H. COMPONENT

ALL STOCK SUBJECT TO AVAILABILITY

(W.W.),

Miniature Muliard Electrolytics VEROBOARD 01 0156 EOVZEN]T'OL“SE;E(;‘S om0 s .
. oy 45p a5 arbon 1rac! Q10 2M € tog or hin (and 1K tin} Singie. 17 Y2p. Dual Gany 48p. Log single with
}2::: g;\c ;: ?SBJSrs%v 1?: 4,‘," 30:: switcn 28p. Shdes pots 60mrn. 5K 10 500K log or lin 45p. Dual 55p. Knob 10p.
2 2pF 63V Tp  100pF 25V T 51p 83p .
33pF 63V Tp 100QFBIV  17p as5p asp | DIODES LUGS ELECTROLYTIC CAPICITORS. Tubular and Large Cans
3.0, 40V 0 OIs0uEIEV T 11p  10p | IN40OI s,p Din2Pin  12p | {uFA) 1/25 2/25 425 4 1/10. 5725 825 10 10, 10'50, 16/25, 2263
4-7uF 63V 1] 15n“ra3v 17p 2 n” (Plawn) 22p | Wa002 3Pin - 13p § 2575 25/50. 32/25 50/25. 100/10. 100/25 7p. 50'50. 8p 100/50
6-80f B3IV I 2200 6.4V I 2% %3%" (Plain, 20p | IN4DO3 §n SPin 180 16p | 20025, 10p. 250/50. 18p. 50010 10p. 500125 17p. 500/50. 25p.
10pF 16V 1 mu; 10V 7o 5X3%" (Plan 37p | [N4004 Std Jack  20p | 1000/10. 17p. 1000.25, 25p. 1000/50. 40p. 2000/10. 20p. 1000/100. £1.10
10uF 25V i z;g“; 16V 8p inserton tool 87p 87p | iN400S 11v 25mm jack  13p | 200025 35p. 2000/100. £1.20. 2500 25. 38p. 2500/50. 68p. 5000/25, 63p
10pF 63V v 22“3; 63V 25 Track cutier 68p 68p | (N4OU6 14p | Phono To | 500050 £120.
BpF 1BV g 330F 16V 14p Bap (@ e B A5 || RHE o SOCNELS \op | HIVOLT: 4350 205, 8350, 23p. 1001109, 20p. 16350 35p. 16:450 38p.
15pF 63V T 330463V 28 | raaeetole BAI00 10 56 10 ] 32350 38p. 50/250. 27p 100/250. 40p.
W6pF A0V Tp 470pF64v  Bp NSISIOR . E W 1% | METALLISED PAPER CAPACITORS
220F 25V 7 4700F 4OV 25 AC127 13p BC212L 21p | OA5  42p | 5P 180" 12p APACITOR
22,k 63V Tho GEOLF IRV 170 AC128 13p BC213L 22p { 0A47  9p f Std Jack  18p | 250v 005uf OQufF 6p. 025 6p O5uF 7;p 1ufF 9p. 500V
395 10v T 890 Fa0v 280 BC107 18p BC214L 12p | 0AB1  11p | 2 5mm Jack 13 | 0025 005. 6p. 0.1 6p. 025 7ip. 05 9p. 1000V 001 12p. 0022
TEIeY  Tv h00bufiev 25 | BCIOB 12e OCas  12p | 0A200 8 | Phom 7o 4 135.0087 01 1ap 022, 26p. 047 46p
BC109 33p OC71  13p
33400 ;g 1000,F 25v 260 8C148 17p OC81 13p LEIGHTON ELECTRONICS CENT ..
470F 25V 7o 1500°F 16V n: 8C149 29p 0C170 13p Our New Electronic Centre iz now 0pen in Leighton Buzzard and all
ATHESN  Bp  2o000F10v 28 BC1B2L 3ap TIS43  4aS5p callers are welcome. As well as our normal stock of over 3.000
“ 7 3§on”r Bav 2 P BC183L 13p 2N2926 13p products, we have a lsrge range of surplus bargains and calculators,
BBuF 16V e W & | sCi8al 1ap  2n3702 13p otc. Open six doys, 9-12.30, 1.30-5 p.m.
MULTIMETER U4323 MULTIMETER U43A1
d NEW CAPACITOR KITS
gs SSB%SV ﬂzl‘nsAF/lF Dstillater f; ;‘33‘};;,';'I‘;‘[)Tv':j;gfﬂ‘“;,gf;‘fe'd czsoo Kt PCnMuunnng polyste 250V 5 of each vaue 001 0022
e 047.0°1 022uF 20t D47 1uF £1.40net
wa e }383‘;;:;;::3:: W= ?235::2;::3:: €296 Kt Tubutar polyestar. 400V 5 of each value 001 0:022.0:047,0-1
1gc-0 05--500mA in § ranges ~ dc- -0 06 -600mA in 5 ranges oo “'04“"' LR, 5 o6 ey el 573, 56 €. (.8
Resistance—5C)-—1M (i 4 ranges lac--0-3  300mA i 4 ranges eramic Kit--square_plaquerte 5| O jeachpvalie .
Ao ek ol FS D Resistance_ KO- 2MQ) in 330 470. 1000pF. 2200, 47000F, - 1uF £1.40net
DSCILLA‘VUR |KH1and 4 1anges Accwacy - 2% 250\‘/ :a(n:'l]l'](" Tubular metal case. 3 of each value 005 01 0-25 05
v .00 net
B o U e e SO0V Page KitTutulr wlal case. 3 of each valve 0025 0050’
E y 0025, 05pF £1.00 net
Supphed complete with . 1est leads and Size--115% 215 x §0mm h y '
vanery PRICE o B ™ e B e LT eI e R A 1000V Paper Ki--Tubular meta case. 3 of esch vaue' 001. 0025, 005,
\ battery PRICE £11.880et + P & P 50p 14341 bF £1.200

LEIGHTON ELECTRONICS CENTRE,

CATALOGUE NO. 4A
FULLY
ILLUSTRATED

COMPLETE WITH

0E12 /sW resistor kit |
£4.00 net
(+ 15% VAT)
Ofter ends 30th January

FA‘ : I ORS LTD 59 NORTH STREET, LEIGHTON BUZZARG
I6g7537’EG. Tei Leighton Buzzard 2316 {Std. Code
2

66 PAGES
3000 ITEMS
600 PICTURES
- 10UR
COMPLETE
ELECTROMC
STORES
MAIL
ORDEA
AND
SHOP

DISCOUNT
VOUCHERS
WORTH 20p

* DISCOUNTS

* ALL NEW
STOCK

* SATISFACTION
GUARANTEE

» DEPENDABLE
SERVICE

Piaase sond S.AE. tor supplement No. |

Post Free
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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 1s presented, from the
Stuart tape recorder and Nelson-Jones
f.m. tuner, through the Bailey, Blomley
and Linsley Hood amplifiers, to the
Bailey and Baxandall loudspeakers
—some of which have been accepted as
standard in the industry.

high fidelity
designs

or £1.35 (inclusive) by post from the publishers.
A book from

WirelessWorld

You've asked
forit!

b o o
; L i -
i g 14 57 u_-’w Sl
1 R & £ ?m o B 8
i (N : s R Y % " g“ﬁ* Fociiie
ey 3 S . iy
!% # k. » o sk B0 ‘LE:L ;

F—————————;—-————————————

I To: General Sales Department, Room 11, Dorset House,

Company registered in England N 47128
Regd. office; Dorset House. Stamford Street, London SE1 LU

I Stamford Street, London, SE1 LU :

: Please send me copy copies of High Fidelity Designs I

| at £1.35 inclusive. I enclose remittance value £ I

| (cheques payablz to IPC Business Press Lid.). =

| NAME |
(please print}

I ADDRESS l
i
|
|
I
|
|

s S e —— ——
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W SAVEZE1,000..

oV
PER ENGINEER * with THIS BOOK

* With the Colour Faults Guide system of rapid, on-the-spot diagnosis
of colour set faults the originating firm, Colour Vision Rentals Ltd,
reported savings of the order of well over £1,000 per engineer per
year.

HOW IT IS DONE . . . A tabulated index of fault symptons and the
most common circuit troubles causing them quickly enables the
engineer in the customer's home to locate the cause of the
breakdown and the panel or assembly in which it has occurred. He
can then change the panel {etc) on the spot from his van stock and
return the faulty item for repair subsequently, and return to stock. The
originating firm calculates that an average of about 3 hours a week
per engineer is saved, plus an average of one workshop uplift less per
engineer — hence the £1,000-plus per year saving.

Order Coupon
To General Sales Dept.. Room 11, ERT, Dorset House, Stamford St.,
London SE1 SLU

The Colour Faults Guides, E R T's top innovation of 1974-5, covéring
14 widely used chassis, are now collected in book form for sale at

£1.70 inclusive per issue. Please send me . . . .. ... copy/copies of Colour Faults Guide at

I £1.65 inclusive.
CAN YOU AFFORD YOUR MEN NOT TO HAVE A COPY WITH THEM | enclose remittance value £ . . .. . (Cheques payable to IPC Business
ON EVERY JOB? Press Ltd.) s 5

The fourteen chassis covered in the book comprise:- Decca 30 series;
GEC 2210 series; GEC Hybrid 2040 series: Hitachi range — CAP
160, CEP 180, CNP 190; ITT CVC5; Philips G8; Pye CT200 series,
Pye 691-697; Rank R | A823/A; Thorn C E 3000 & 3500; Thorn
(BRC) 8000/8500 series: Bang & Olufsen 39 series — Beovision
3500, 3600, 400, 600; Skantic — ail models except earlier 22in.
hybrid.

Name (please print) L N P

Address .. ... ... L e

‘Regd. office: Dorset House, Stamford St.,
London SE1 9LU

— e e e ———— e —————— — e —— — — — — e e—

I
|
|
I
I
I
|
I
I
|

OUR ALL SINGING, ALL DANCING MODEL! "' S contror i

You're a professional puppeteer, and you need a 16 function radio control system,
including miniature proportional servos, for a self-contained puppet?
CONTACT FLIGHT LINK!

You need 200 precise reliable long life dual axis joystick controliers every month,

starting next month? CONTACT FLIGHT LINK!
You're a Hi-Fi specialist building a music room for an Arab Sheik -— and you want a
one-off remote control system? CONTACT FLIGHT LINK!
You're building a 30 foot dia. demonstration model of a new airship and you want a
radio control system in 14 days? CONTACT FLIGHT LINK

You're planning a submersible reconnaisance vehicle for the North Sea, and you want
joystick controllers, plus 30-way analogue multiplex system to send all the controls along

one conductor? CONTACT FLIGHT LINK!
You're planning a 12-boat coin-operated radio control attraction for a seaside promenade
and you want a GPO approved system? CONTACT FLIGHT LINK!

Your Middle East customer requires radio-controlled target drones?
CONTACT FLIGHT LINK!

Your ship hull model requires control and telemetry equipment?
CONTACT FLIGHT LINK!

“Coppelia” — shown om “Tomor. 10U N€€d 10 speed control a 48v Y2hp D.C. motor from
— - :

,owipWo,,d-‘by master puppeteer  TEVErse through stop to full ahead? CONTACT -

Martin Granger. FLIGHT LINK!

We have 12 years experience of remote control equipment of all kinds. Our standard products include
joysticks. miniature DC servos, 2 to 30 way multiplex systems (radio and cable), motor speed controllers,
high quality RF links. etc ., and we are happy to supply anything from one transistor to a complete
system costing many thousands of pounds. Whatever your problem in control systems -- ask us to solve
it for you quickly at surprisingly low cost. Don’t write for standard literature -— our products are so varied
there isn't much. Ring us!

FLIGHT LINK CONTROL LTD., BRISTOW WORKS
BRISTOW ROAD, HOUNSLOW, MIDDX. 01-570 4065 FLC Duol and Trple axis joysucks
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Our noise reducer is somethingto
shout about!

Wireless World Dolby noise reducer

Complete kits for the Wireless World
Dolby B noise reducer are available
through the address given below stereo processor
The two-channel design features: regulated power supply compon-
® a weighted noise reduction of 9dB ents
@® switching for both encoding board-mounted DIN sockets and
{iow-level h.f. compression) and push-button switches
decoding -fibreglass board designed for
minimum wiring
-solid mahogany cabinet, chassis,
two meters, front panel, knobs
mounting screws and nuts
Price is £43 inclusive.

The kit includes:
complete set of components for a

Calibration tapes are available,
costing £1.94 inclusive for 9.5cm/s
open-reel use and for cassette
{(specify which).

@ a switchable f. m_stereo multiplex
and bias filter

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

Send cash with order.
making cheques payable to
IPC Business Press Ltd, to:
Wireless World noise reducer
General sales department

® no equipment needed for align- ) . o
ment A single-channel  printed-circui

L b i et F 2.
@ suitability for both open-reel and TEIE, WD GOk GO E2,90 o

cassette tape machines

@ check tape switch for encoded
monitoring in three-head machi-
nes

£8.63 with all components inclusive
(excluding edge connector, £1.37
extra). Selected field-effect transis-
tors cost 68p each inclusive, £1.20
for two and £2.20 for four

Room 11, Dorset House
Stamford Street
London SE1 9LUL

DOLBY KIT ORDER FORM

Please supply me with the complete Wireless World kit for a Dolby noise reducer.

| enclose remittance value £43.00 inclusive [ ]

| enclose remittance value £

N/ e s e i c— — — — — — ——— — — — —

| !encloseremittance valuek . iene e payable to |.P.C. Business Press Ltd.

\_—————————————————————————————————————————d
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VALVE MAIL ORDER CO.
16a Wellfield Rd., London, SW16 2BS
-677 2424 Telex: 946 708.

Tel: 01

ECH35 1.50 (EZ80 030 PEN4SDD | UCLS3 0.70 | 6CD6G 1.60 | 12BH7 0.60 1 6060 cvidl CV3986 EF54 oD3
VALVES ECH42 085 |EZ81 031 urs| UFal o7 echs 1sa| sacts 1oa| INDUSTRIAL VALVES | 6061 CVIR Cv3yee EF55 0G3
AZ31 060 ECHS8| 035 Ez90 045 PFL200070| UF89 0.50 GESGT 0.75| 30CI7 100§ IB3GT $B/255M 705A 6062 cviyl CV3991 EFB04 0z3
AZ4l 070 ECHB3 060 | GYS0I 090 PL36 063 UL4l 086 6F23 090 30CI8 090 (24 5B/256M 1154 6063 Cv11s C\V3998 EFP60 0zZiA
CBL3I 140 | ECH®4 060 |GZ30 065 | PL38 126 UL84 050 6JSG 045 1OFS 100] iB3SA 5B/257M 7158 6064 Cvil6 C V1001 EL9I
CL33 1.60 ECLBO 060 /GZ32 065 PL8! 085 UYsl 055 6JSGT 055 JOFLI 1.00) IB63IA 5€22 723A 6065 Cvi3? CVa002 EN30 PTIS
CY3! 060 ECLB? 042 (GZ34 076 PL82 050 UY8BS 045 | 6J7GT 045 30FL14100 | (N2| 5D3| 7254 6067 Cvi3g CV4003 EN3!

DAF91 040 | ECL86 055 | H63 090 PL83 050 VP4B 126 | 6K6GT 0.80 | 30L1S 0.95| IN2IB SR4GY 6072 CVI40 | Cva004 EN32 A2400

DAF96 0.60 LL8 HL4IDD  PL84 050 VR75/30 6K7GT 0.35| 30LI7 095 | IN23B SU4GB 80! 6073 CVidd C V4005 EN9I A2403

DCC90 1.35 3.50 0.70 PL500 085 056 6K8GT 060 | 30P12 1.00 [ IN23CR | 523 803 6073 CVI60 C V4006 ESU74 A2404

F9l 040 EF37A 1.20 | HN309 1.50 | PL504 0.86 | VR105/30 6P25 250 | 30P19 085] 1X2A 524G 805 6080 vi7d CV4007 ESU76 A 2406

DF9% 0.60 EF39 125 KT6l 300/ PLS08 090 040 6QIGT 043 | 30PLI 095 | X2k | 807 6097C CVIg&? C V1008 ESUT? A2407

DKO91 050 |EF4l 075 | KT66 295) PLSOY 155 | VRIS0/30 | 6SG7  0.50.| 30PLI3 110 | 6AF1A 808 6130 vigs | Cv4 B3/300

DK92 100 (EFSS 150 | KT81(7C5) PL80I 1.00 045 | 6SJ7GT 0.30 | 30PL14 1.10 | 2A3 6AKS 811 6136 | €v190 Cv4010 F6057 B3.5.750

DK96 075 EF80 035 130 PLBO2 2.00| Y63 125  6SLIGT 35L6GT0.80 | 2AS1S HAMS 8l1A 6184 Cv220 CV40l L F6060 ‘ 841100

DL92 060 'EF85 046 |KT88 325 PY32 083 IRS 050 055 | 35wd4 060 | 2C26A 6AME 812A 6197 Cv261 Cv4012 F6061 Fai

DL94 048 |EF86 050 KTW6!I1.50 PY33 083 |1S5 040 6SNIGT 3523 o080 | 2C34 6ANS 813 6201 Cv2n3 CVv4013 F6063 ‘ Fas

DL96 065 |EF89 036 | KTW621.60| PY81/800 | IT4 040 65 | 35Z4GTA.70 | 2C39A ‘GANR 815 6202 Cv284 CV4014 FX219 88V02-6

DM70 070 (EF91 040 | N78 350 0.50 | 384 050 | 6UIGT 0.76 | SOC5 070 | 2C43 6ARS 828 6203 Cv286 Cvi015 FX225 v03-10

DYB6/7045 EF92 050 | OA2 045 PYR2 045 3Vd 085 6USG 150 G 2D21 6AS6H 82uB 6205 CV287 C\Vi016 FX227 QQV03-20

DY802 047 EF98 080 OB2 045 PY83 050  SR4GY 1.00 6V6GT 0.60 1.20 | 2D21W 6AU4GTA | 8308 6360 CviIs Cvi017 QQV03-20A

ABC80 EF183 040 | OZ4 055 PYS00 1.10 | SU4G 055 6X4 045 | 80 0.6 | 2E26 6AUSGT ‘860 6342 Cvi2g Cva018 G1/371K QQVO04-15
38 EFI84 040 PC86 065 PYBOI 055 $V4G 060 6XSGT/G | 807  1.00| 2531 AU6 866 6463 Cyii? CV1019 G120/1B QQVO06 40

EAF42 070 EH90 060 PC88 065 SP41 300 SYIGT 0.65 055 6080 250 | 2133 6AVSGTA | 866A 6550 Cvia2 C V4020 G150/2B QQV06- 10A

AFB0I EL33 250 | PCY00 0.55 SPol 085 524G 065 786 080 | 6146 300 { 2150 6AWEA R66E 6807 CV4s C€v1022 G180/2M $70/20
075 EL34 070| PCC84 045 T41 100 630L2 080 787 080 TUBES 2)54 6AXSGT 872A 6923 Cvis4 Cvi023 G240/2D $75/20

EBC33 100 EL37 250 | PCC89 055 U25 100 6ALS 030 7C5 130 2BP1 400 | 2356A BIG 881R 6939 Cvise V1023 G400/1K $75/40

EBC4l 075 |EL4l 090 | PCCI89065 U2 085 6AQ5S 050 7C6  1.00 | 3BPI 450 § 2K2% 6BARA 89IR CV3i60 Cv3025 GN4 575/60

EBC8! 040 EL42 165 PCF80 040 Ui91 075 6AS7G 1.00 | 7TH7 080 | 3DPIA 400 | 2K2s 6BK4 7193 CviTl CV4028 GT!C $83/3

EBF80 040 (EL84 035 | PCF86 0.65 U404 0.75 | 6AT6 D060 . 757 225 | 3EG1 8.00 | 2K28 6BK7A 954 7201 Ccvin CV4033 GTRI120W $92/10

EBF83 040 EL9I 100 PCFR01060 USOl 1.18 6AU6 040 7Y: 080 3FPT 200 | 2Ka$ 6BLIGTA | 955 7360 CVITK Cvi035 GTRI50MS | (595/10

EBF89 032 EL9S 060 PCF8020.55 UABCS0 6AV6 050 | [2AC6 080 | 3GPI _5.00 | 2X2A 61ING 956 7586 Cviy) CV4038 GUI8 S105/45

EBL31 2.00 EL350 I.GB‘PCFEOSO‘SO 040 | 6BA6 038 | 12AD6 080 @ SBPI 800 6BR7 9s57 CViys CV40319 Gu20/21 S 150/40

1 ECC40 1.00 ELL80 200 | PCFROA080 UAF42 0.75 6BE6 045 | [2AE6 075 | SCPi 500 | 3a/107A 6057 8013 CVie? CVv4040 GUs0 S150/45

ECC8] 045 | PCFB081.00 UBC4l 080 6BH6 075 | 12AT6 045 88D 1500 | 3a/108A 6BX7GT 1625 8025A Cv428 CVi056 GXUI S 150/80

ECC82 0.38 PCL82 045 UBF80 0.50 6BJ6 075 | [2AT7 045 CV42927.60 | 34/108B 6BZ6 CVal4 CV4059 KT66 $1200

ECC83 0.38 PCL83 070 UBF89 0.60 6BQ7A 055 | 12AU6 050 | DG7.512.00 | 3IA/109B 6CB6 2050 9001 Cvid? CVv4060 KT67 $1202

ECC85 045 | © PCL84 060 UCC8S 0.60 | 6BR7 120 | 12AU7 038 | VCRI38 3A/LI0A 6CH6 2050w 9002 CVv4i49 CVa062 KT88 $1203

ECCS88 0.50 | EY86 PCL8S5 080 UCH42 0.80 | 6BWS 1.00 | 12AX7 0.38 1000 | 3471108 6CL& 2051 9003 CV466 C V4063 1205

ECF80 0. 0. PCL86 060 UCHSI 060 | 6BW7 1.00 | 12BA6 050 | VCRI39A 3A/146) 6CW 9004 CVa6y CV4a064 M8079 U37

ECF82 045 | EZ41 075 | PD500 150 UCL82 040 6C4, 040 | 12BE6 060 8.00 | YA/ 167TM 6DK6 4003A 4005 CVi88 CVi07Yy ME080 V0312

Buw GRS e 0 g Gse me e

- /240) 6EAS8 4242/ Cvas h V0525

TRANSISTORS & ICs IN6% 016 IN4289  0307SN4%6 045 [ 3p3gin1 | 6FA 4313 132014 Cva9d Cvas03 | MB8083 V06-20
IN69T 016 | 3N14) 081 SN7480 0.0 | 3574 6H6(metal) | 4328A vil7 CV4504 | MRO91 Y3-125A

AATI9 07 BFI79 0337 UC42 040§ )N706 012 30360 040 SN7482 087 | 333 K1GT 1687 A1834 CV808 CVva507 MB096 Y4-250A

AAZI3 012 | BFIB0 036 OC44  020| 2N706A 012 | 40361  p4s SN7483 110 | 3g3g 6URA 5544 A2087 CVI072 CV4508 M8097 8\(4 400A

AAZI5 010 BFI8I 0.35 | OCaS 0.20 | 2N1131 026 | 40362 040 SN7484  1.00 | 3¢9 6VaGT 5544 A2114 CvIi076 CV 5060 MB0Y8

ACI07 061 BFI94 0.0 OC7l 028 2N1I32 024 40430 0865 SN7486 047 | 3653 A2293 CV1092 C V6004 M8 100 RI10

ACI26 026 BFI95 013 OCT2 028 2N1302  0.18 SN7400 0.8  SN7490 065 | 3¢34/24G 11E3 5642 A2426 Cvi2i9 CV6008 M8136 RI?

ACI27 026 BFI97 015 OC?6  030[2NI301 018 SN740/ 016 SN7491AN 3C458 11E13 5644 A2521 CVI343 CV6045 M8137 RI8

ACI28 015 BF200 032 OC77 054 2NI1304 028 SN7402 018 1o f oy 12AY7 5681 A2500 CVI4a7s M8 140

AC176  0.25 BFS6! 026 OCSI 028 2NI305 022 SN7403 016 SN7492 0. 12844 3670 ACTé CvitTe DA30 MR 131 SIIEI2

ACI87 021 HFS98 026 | OCBID 028 2N1306 0.28 | SN7404 026 SN7493 0, 13BY7A 5672 ACTY CvIis7? DA M8 142 $130

ACI88 020 pBFWI0 081 |OC81Z 045 2NI307 028 | SN7405 022 SN7493 0. 121 5676 CVI478 DA42 8144 siiop

ACY2l 035  BFX29 028  OCB2 038 2NI308 D028 | SN7406 042  SN7495 0. 12614 5687 BIC IE | CVIT94 DA100 | MB149 STV280/40

ACY39 078 BFX88 024 |OCI40 0.4 2N1309 030, SN7407 042 SN7496 0. 13E1 5646 1890 CVI480 DET22 MB157 STV280/80

ADI40 060 BFYSO 021 |QC|70 030 2NI1613 021 | SN7408 028 | SN7497 3, | 2807 5702 BS1S CV 1481 | M816] Su4l

ADI49 060 BFYSI 020 OCI71 030 2N1614 045  SN7409 028 SN74100 1. 29C1 $718 BTS CV 1482 ESSL MB162 SUs2

ADI6l 044 BFYS2 020 OC200 078 IN2147 078 SN7410 016 SN74107 o SIKU 3719 BT3s CV1787 EBOCC MB163

ADI62 044 BRIO0 040 OC201 150 2N2)60 078 | SN7411 026 SN74110 o 7581 5728 BT4% CVIR12 EROFC MB8167 TDO3 10

AF115 028 BYI00 027 OC202 150 IN2369A 0.18 SN7412 030 SN7411] 0. | 75¢) 6AS6W | RT79 CVI83} EBOF M8179 TT1S

AF116 026 BYI26 014 OC203 075 |2N26d6 0.60 SN74i3 036 3SN7/4118 g 83A| s RT83 Cv (833 E80L M8190 TT21

AF1l7 028 B2 012 OCP71 120 | IN2904 020 SN7416 036 SN74119 188.f . \5q, R5A 6A1SW CVIy9s EROT AR 196 TTRIIMR

AF186 048 BZX6lseries ORPI2 060/ 2N2904A 025 | SN7417 038 SN74121 08D y'5epfy R5A2 cic 2000 ERICC MB8204 TZ40

AF239 044 20 | ORP60  065| 2N2905  0.32 | §N7420 016 | SN74122 070 | ; 550 0AG 2021w | CIK CV2131 E8IL M8212

ASY27 033 BZYBBerics TIC44  0.29] IN290SA 025 SN7422 0.25 SN74123 1001 jguy YDAV 749 Cvs CV2154 E8ICC M8214 ui7

ASY28 026 010 TIC226D 150| IN2906 0.20 | SN7423 037 SN74141 0.90 [ 3635 90C | 3750 Cvas V2158 E8iCC M8223 U9

BAI02 026 CRS)05 035 TIL209 020 2N2926 012 | SN7425 037 SN74145 126 | 3633508 | 90CG 5751 CV26 Cv2160 ERIF M8224 u27

BAILS 010 CRS|.40° 050 ZTX107 0.12| 2N3083 018  SN7427 037 (SN74150 175 g5 90CV 5802 Cv2g Ccv2179 E88CC M8225

BCI07 014 CRS3O0s 040 ZTXI08  DI0| IN3JOS 045 SN7428 040 §NT4151 100 ) Iy 9SAl 814 CvV3l Cv2235 | E90CC MB232 VLS631

BCI08 013 CRS3.40 065  ZTX300 013] IN3525 091 SN7430 o016 | ONT3134 200 4555 100TH 5823 Ccviz Cv2237 E9OL M8237

BCI0S 014 MJEI0 047 ZTXI0! 014 IN3614 065 SN7432 037 SNZ4ISS 100 4]53A 15082 5840 Cvis CV2238 EYIH MB8245 2300T

BCI13 016 MIEIT0 068 |ZTX302 018| 2N36!5 065 SN7433 037 SN74156 00| §y33 150B3 5963 Cvsl Cv2253 E92CC MEI300 | Z759

BCIT 021 MIES20 063 | ZTX304 024| 2N3707 0.1 SN7437 037 SN74157 086| 4504 150C 5965 cvl €\ 2289 E(80CC MFE 1401 Z803U

BCi43 030 \MJE29SS 127 |ZTXS00 013 IN3703 012 SN7438 037  SN74170 252 33,300 150C2 005 Cv74 CVv2520 EASQ |

BC147 010 MIE30SS 077 ZTXS0l 015 IN3704 014 SN7440 022 SNI4!74 157] (%808 130C 3 6AQSW | CV8S CV2322 EAS2 0A2

BCIs8 0.8 MPFI02 040\ ZTX503 0.16| 2N3705 015 SNT44IAN SN74175 110 150C 3 6071 CVIig CV272) EA76 OAl

BCI69C 015 MPFI03 036 | ZTX53t 025( IN3706 011 092 SNT4176 126 <pasing | 250TH 6057 Cvizl Cv2901 | ECCas 0AIG

BC182 012 MPFIO 035 | ZTX3550 018) IN3707 013 SN7a42 029 SN74:90 200 | :pi3zza 38 6058 Vil Cvis ECF804 082

BCIBL 012 MPFI05 .0.36 IN9L+ 00| 2N3708 007 SN7450 016 SNT3191 2004 pi5isy, 329 6059 Cvidx CVINY EF50 OB3

B fe Gue % N G Rt s an St 20
} 0.72 | IN4 0.7 3N3710 011 | SN7453 Q16 3 ’

BCY3l 038 OAI0 040 |IN4003 08/ 3N3711 011 | SN7451 015 | SN74194 130 VAI MON

BCY34 045 OA79  0.10 | IN4004 0.8 2N3819 038 | SN7460 016 SN74195 110 THIs TH s

ggg(}) oo;g 8?\5': non; IN4%2 010 2N3820 050 SN7470 0.36 gmj}gg :53
. IN4 0.12| 2N3823 050 2 . -

g B R i B Pt SIS USIREIEIES
. . 4 0.06| IN3904 020 SN7471 042 : .

ggl}ﬂ ,',22 888 ;.% n;uua 0.06 2Ng905 025 | SN7475 059 TRANS'STORS 25% TYPEDG 7 5'VCR139A-CV152?

. 00 | 1S131 013l 3 0.25 i

BDI3| 042 OC23 125 18921 007 ON40S& 015 INTEGRATED Price £8.00 P & p 25p add VAT 8%

221[133 3;’3 8815; 332‘ S%(())sJJ b ’”“’58 o DIL 14 pin 15 CIRCUITS 80/
s . 66 [S2051A 020 2N4060 013 pi P

BFI167 025 OC3% 055 |S2100A 020 2NJ061 013 . 0

BFI73 028 OC36 080 155010 025 2Ni0n2 018 SOCKETS 16 pin17p SPECIAL OFFER
Terms of Business: Mon. to Sat. Open for callers 9 a.m. t0 5 p.m. Closed Sat. 1 p.m. to 3 p.m. Exprass postage 12p for one valve; 2p each additional vaive. Express postage: 12p per
order for transistors. (Full valve availability list on req + $.A.E.). Prices correct when going to press. This applies to the U.K.

f PDP 11/05, 8k store, M792 ROM, TTY PERTEC Model 8650 9-track 1600 c.p.i. mag-
interface. These machines having had very little tape unit. Complete with all electronics and
use: £1500, including maintenance software and F649-40 formatter. Purchased 1973 and with
all documentation. . very low hours; £750 (Model 8850 also available)
DAgé DYNAMICS ASR 33 T,ELETYSE f,Ohf 20’;“* MDS 1320 LINE PRINTER, 300 |p.m. In
I TA cgrr%r\w/? }Locl)p opﬁrat|o3nognh WA 7SR :‘r ex-demonstration condition, £675.
control mod. 1t ess than ours on the

~ ~ : . 5 WRITER.
clock, £375 (or £250 if purchased with a PDP FRIDEN Model 2305 FLEXO E.ILA.
11/05 coded. As new; £600.
/05).
1 tal Digital . :
E"EMODYRNE r‘é‘Ode’L ﬂ3l T'?f_rf'f”“te”f . Ng TEL Model 1041 paper tape Selectric I/0 writer.
. e interrace. ew; o
‘assette ecorder ara EBCDIC coded; £600.
£250.
CASTLE STREET, BLETCHINGLEY, SURREY RH1 4NX
Godstone (088 384) 3106

WW—094 FOR FURTHER DETAILS
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Fashionable
Leatherwear

A Wireless World special offer

We show four models from our new range of
top grade leather clothing. Hand-cut by
craftsmen, these soft, light and supple
garments are a pleasure to wear and will give
years of service. Items are exchangeable,
warranted for six months under fair wear and
tear and carry a money-back guarantee if
returned unworn within seven days of receipt.
They are easily cleaned at specialist cleaners —
we will recommend one if required. This
special price offer closes on

31st January, 1976.

JB 53 A stylish Norfolk jacket, fully lined and
incorporating a number of distinctive features.
Available in pigskin (illustrated), leather or
suede. Colours: Pigskin—Pastel Blue, Golden
Tan, Truffle; Leather—Golden Brown, Dark
Brown, Maroon, Bottle Green, Dark Blue,
Black; Suede—Pastel Blue, Beige, Avocado
Green, Milk Chocolate Brown, Dark Brown.

JB 265 A smart, suede-fronted cardigan, lined

inside, twin pockets, single breasted fastening

and featuring a detachable collar. An ideal ‘all
-round’ leisure garment. Colour: Dark Brown.

JB 304 A distinctive men’s full length (41in)
sheepskin coat which is both luxurious and
hard wearing. Leather bound, large feature
collar, double breasted styling with leather
buttons and vertical slit-pockets in seams. For
the man who wants style and comfort without
being too “trendy”. Colours: White
Wool/Mid-Brown, 2-tone Brown.

JB 307 A classic sheepskin coat for men.
Leather bound edges, twin pockets and side
vents, inset sleeves, single breasted styling.
Colour: 2- tone Brown.

Extra

SIZES: Chest measurement in inches 34 36 38 40 42 44 46

PRICE CHART 34-42 44-468 Approx. Ret. Value
JB 53 £56.80 “£59.99 £80.00- £85.00
JB 265 £15.93 £17.37 £25.00- £27.00

JB 304 White/M. Brown £90.59 £96.07
2-tone Brown £100.98 £107.32
JB 307 £70.28 £75.76

£130.00-£145.00

SPECIAL OFFER
CATALOGUE

We are able to supply a
wide range of leather,
suede, pig-skin and
sheepskin coats,
dresses, skirts,

tunics, jackets,

rugs,

seat covers at
preferential prices.
Please tick box on
order form to

receive free

catalogue and

price list.

(B 256)

(JB 307)

To: Wireless World Offers
GPO Topsham, Topsham, Devon

Please send me the following items:

1 enclose cheque/P.O. valuef .. .....

| Please send me your free catalogue [] (tick if required)

| NAME .. )

(please print)

NOIPRIAIS 050 00006000000080000000008 000000000 00000CBEEA000

117

——————_—————_I

Prices include postage, packing and VAT. Cheque or PO payable to ereless |

World Special Offers must accompany all orders for goods. Offer applies to U.K.

| only. Allow 28 days for delivery.

Registered in England No. 677128 and a subsidiary of Reed International Limited.
Regd Office: Dorset House, Stamford Street, London SE1 SLU
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NEW ! AMERICAN STYLE CRADLE

TELEPHONE AMPLIFIER

NEW IMPROVED

~__ _NO BATTERIES
=3 _NO WIRES

e

ONLY ONLY
£12.95 £24.99
+ VATE1.04 per pair
Latest transistorised Telephone Amplifier + VAT £6.25

is completely automatic with detachable
plug-in speaker. Placing the receiveron
to the cradle activates a switch for
immediate two-way conversation with
out holding the hand-set. Many people
can listen at a time. Increase efficiency
in office. shop. workshop. Perfect for

Made to British Safety and Telecommunica
tions Standards. The modern way of instant
2-way commumications. Supplied with
3-core wire. Just plug into power socket
Ready for use. Crystal clear communications
from office to office. Operates over Ya-mile

range on the same mains phase On/off
switch. Volume control. Useful as office
intercom, surgery and hospitals. between
office and warehouse. No GPO licence

“conference” calls. leaves the user's
hands free to make notes, consult files.
No long waiting. On/Off switch. volume
control. Model with tape-recording | required. Full price refund it returned in 10
facility £13.95 + VATE£1.12. P. & P. 70p. days. Six months’ service guarantee. P. &
C.W.0. 10-day price refund guarantee. P. 75p

WEST LONDON DIRECT SUPPLIES (W/W)
169 Kensington High Street, London W.8

Audio Connectors

Broadcast pattern jackfields, jackcords. plugs
and jacks.

6w
% Low cost ©eks Dej;
% Rated up to 210 watts
% Custom designs are our speciality

Quick disconnect microphone connectors
Amphenol (Tuchel) miniature connectors with
j coupling nut.

Very

m———— Hirschmann B_ananz_a plugs and test probes
Data on our standard ranges is available on request XLR compatible in-line attenuators and
a reversers ‘
[lg [}nmpmams Telephone 0582-62241 S AL (7 1]
Luton Road. Dunstable. Bedfordshire, LUS 4LJ England. Future Film De‘,e|opments Lid.
90 Wardour Street
WW—069 FOR FURTHER DETAILS ° London W1V 3LE

01-437 1892/3

WW—081 FOR FURTHER DETAILS

To: General Sales Dept . iPC
Electricai-Electronic Press Ltd.. Room 11
Dorset House. Stamford St.. London
SE19LU. England

Now the European
electronics industry is
an open book

It's the European Electronics Suppliers Guide—the only reference book of its kind you
can buy.

(And, in1act, the only multi-lingual, multi-national buyers guide in the electronics
world.)

Every feature is designed to take you fast to the name of the supplier you need.
whatever the country. whatever the product concerned.

Products and manufacturers are broken down into 26 distinct market sectors. Over
600 types of products are listed. cross-referenced with over 1700 manufacturers. Principal
Trade Associations in every country are included too. And all essential information appears
in three languages—Enghish. German and French

The price is £18.50. including post and packaging. Not much for opening up a

continent Post this coupon—with your cheque—today.

{ ‘“5”..!\11:1,,”" L1
\& lwil. -

N |

\.

Please send me a copy of The European
Electronics Suppliers Guide. | enclose
cheque/money order for £18.50 (100
Swiss Francs) inclusive

Name

Address. =

*Cheques should be made payable to IPC
Business Press Ltd

Registered in England. No. 677128
Registered Otfice: Dorset House. Stamford
Street. London SE12LU. England

Kowerw Sorezsanink
LH
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Makers of
BI-PRE-PAK Qtirting $cuna
The people for component bargains audio-equipment
ORIGINATORS OF PRE-PACKED COMPONENTS IN BRITAIN — AND STILL LEADING!

" YOUR CHANCE STILL TO SAVE £12

ON THIS MODULAR STEREO FM/AMP ASSEMBLY

3. STEREC DECODER
USING I.C.

Designed for use with the above
modules, can also be used with other

* TOTAL VALUE AT
REGULAR ADVERTISED
PRICE (INC. VAT)

1. THE FRONT END

Ganged tuning: AFC facility. Reduc-
tion-geared drive. 88-108 MHz

£30

* ALL 4 UNITS mono F.M. tuners. Ready aligned.
PURCHASED TOGETHER Usual price inc. VAT (L.E.D. for stereo beacon available
inc.varapepINUK. £E18 | 801 £5.34 aigp)

sual price inc.
“ IF YOU BUY UNITS _ L_£7.22 £4.82

SEPARATELY YOU
smusave - 33%5% 4.5+5 WATT MUSIC

POWER I.C. AMPLIFIER

Useful stereo power amplifier with
good performance, at economy price

Usual price inc. VAT £5 34

2. THE L.F. BOARD

Using |1.C. Designed for use with

above front end.
£4.50

ORDER NOW FOR
DELIVERY BY RETURN

Usual price inc. VAT

£6.76 £8.01

SPECIAL f/
OFFERS

LM 380 AUDIO IC
{Marked 60745).. Brand

NEW RANGE TRANSISTOR & GOMPONENT PACKS

new and to spec. 3 watts
R.M.S. out. With data. 75p

Three SN 7490. Brand
new |.C. to spec. decode
counters. 3 for £1.20 (8%)
Five SN 7400 Quad 2
input Nan gate ICs. 80p (8%

TP SELECTION

TP5 20 Transistors, PNP German
ium, Red Spot A.F
20 Transistors, PNP German-

TPG um, White spot RF

TP7 1 2N174 150w 80Vce Power
Transistor, with mounting
assembly

TP19 100 diodes. mixed Germanium
Gold-bonded. etc. Marked/Un-
marked 3
Twenty NPN Silicon uncoded

TP23 105 ySum'lar to BFY50/2
2N696, 2N1613, et¢. Comple-
mentary to TP24

TP24 Twenty PNP Silicon. uncoded
T0

UT SELECTION
UT1 50 PNP's Germanium, AF & RF

UT2 150 Germanium diodes. min
glass

100 Sikicon diodes. min glass,
uT4 similar to IN914, IN916

UT5 40 250mW Zener diodes OAZ
240 range; average 50% good

utT? 30 Silicon rectifiers 750mA
mixed voltages. Top Hats. etc

UT9 40 NPN Silicon planers. Similar
t0 2N3707-11 range. Low noise

CP SELECTION

c Mixed bag of capacitors —
Electrolytic, Paper. Silver Mica
{Approx. 150 — sold by weight).

CP2 200 (approx.) Resistors. various
types. vatues, watts. (Sold. by
weight.)

CP3+40 wire-wound resistors. mixed

cP4 12 pots — pre-set, w/wound,
carbon, dual, with/without
switches — all mixed

SUNDRY 2N;904$I:jmla' to. BFY64 amps
s’:a.rlm-g)ﬁt'i(uctors aﬁu%pcr:r:\por:ei\?s ;R%"J?Tud TP29 8 power diodes 400V, 1 25A UT12 10 2N3819 N channel FETs CP7 Heatsinks. assorted To fit SO-2

Silicon FST 3/4 plastic case type (OC72) TO-1 (AC128). etc.

diodes. rectifiers, etc. on ex-computer panels
At least 30%. factory marked. Some data
supplied ‘50p.

UHF 625 line tuner. rotary £2.50.

Rev Countet (for cars) (8%) £1.00.

Books by Bernard's Publications. Newnes.
8utterworth’s. etc

ALL ABOVE PACKS — 60p EACH._TP Tested & Gu#rameed, UT Untested, unmarked; CP Components.

CAPACITOR DISCHARGE IGNITION
Simple to assemble and fit iImproves car performance.

saves on fuel.P/P 50p Kit £7.95. Built £1 0_59'
= ——===" BI-PRE-PAK X-HATCH GENERATOR MK. 2

| THE FREE CATALOGUE | e

UNIT $$300 POWER SUPPLY STABILISER

Add this 10 your unstabitised supply 10 obtain a steady working
voltage from 12 to 50V for your audio system. workbench. etc.
Money saving and ve:y reliable £3.25 -

PLASTIC POWER TRANSISTORS
40 WATT SILICON *

New edition better than ever. it's Ready-built 5 Gai Price
I your's for free and well wc;n: ganing l and tested £9.93 = Igz‘: :‘;‘;“‘V 15'" Y;:E 20p
— only please send large S.A.E. with In ki s 3
. h n kit form £7.93 ¢ 40n2 NPN 40 40 0p
I 10p stamp if we have to postit to you. l Prease add 500 for postage and packing 40P1 PNP 16 15 20p
| _l Is invaluable to industnal and home user ahike Improved circuitry 40pP2 PNP 40 40 30p
s amm —— e e e e

assures reliability and still better accuracy Very compact

self-contained. Robustly built. Widely used by TV rental and other

V.A.T. — IMPORTANT 90 WATT SILICON =

engineers. With reinforced fibreglass case. instructions. but less i Gai VCE Price
Rates quoted in good faith in accordance with Typo Polarnity ain ric
Customs & Excise twiings In the event of batieiesllhiecil 24y pelrea iued)) 90ON1 NPN 15 ‘1‘5 ;:P
overpayment by customers the ditterence wil TV SIGNAL STRENGTH METER ggrg‘z g:rg 1‘1(; 1(; 25:
be credited Complete kit as described in *Television ' £19.50 plus 40p for P&P 90P2 PNP 40 20 35p
TERMS OF BUSINESS: it 161 nOt 10 Cul Coupen out pi 1 WW1 whe

VAT al 25°, must be added to total value of order. excep! (or items marked ~ or (8%).
when VAT is 1o be added 2l 8¢c. No VAT on overseas orders. POST & PACKING Add
25p for UK orders except where shown otherwise. Mimmur mail order acceplable —
£1. Overseas orders. add €1 for postage. Any difference will be credited or charged.
PRICES Subject to alleralion wilhout notice. AVAILABILITY All ilems available al
lime of going lo press when every effort is made 10 ensure correctness of information.

BI-PRE-PAK LTD

Cn Req NoB2Oma NAME

i
222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 9DF. I PORESS l

7 5 2 7 J B B |
To BI-PRE-PAK, 222-224 WEST ROAD
WESTCLIFF-ON-SEA, ESSEX SS0 9DF

Please send

tor which | enclose inc VAT

TELEPHONE: SOUTHEND (0702) 46344.

v
_FOUNDED IN 1959 L----Iﬂ-------
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Forallwhowantto
knowabout
electronic circuits

Here's abook of very special appeal to all
concerned with designing, using or

. 2 : . u L
understanding electronic circuits. It comprises
information previously includedin the first ten CIrcu
desi

Collected Circards

sets of Wireless World's highly successful
Circards —regularly published cards giving
selected and tested circuits, descriptions of
circuitoperation, component values and ranges,
circuit limitations, modifications, performance
dataand graphs. Each of the ten sets — including
additional circuits —in this magazine size hard
cover book has been updated where necessary,
and is preceded by an explanatory introduction.
Circuit designs (1} is the first colleétion of its

Kind. PWilliams 'J Carruthers JHEvans JKinsler

Circuits covered are:

Basic active filters
Switching circuits
Waveform generators
AC measurements
Audio circuits
Constant-current circuits
Power amplifiers
Astable circuits

Optoelectronics A WIRELESS WORLD PUBLICATION
Micropower circuits

A new book from WirelessWorld

ORDER FORM

To: General Sales Department,
IPC Business Press Limited,

e 11, Dera Neuss, ADDRESS . .. ... ...
Stamford Street, London SEIL QLU
Please sendme . . . . . . copy/copies of 9 @@odoopnpopooodEoeE0O0O0nO0000000Q0bo0aanc
Circuit Designs — Number | at £10.40 :

each inclusive. lenclose remittance - Company registered in England and a subsidiary of Reed
value £. . . .. .. (cheques payable to International Lim ted Registered No 677128 Regd. office
IPC Business Press Ltd.) Dorset House, Stamford Street, London SEI SLU.

NAME (please print) . .. ... ....... .. ... ..

~

/
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Dont buy
Test
Equipment

- Until you've sent off for our
Test Equipment Catalogue

i
i

|
1

If you are in the market for Test Equipment, you owe
it to yourself and your Company to find out all about
Electronic Brokers Ltd.

We have the largest stocks of Second Hand Test
Equipment in Europe as well as a selected range of new
products.

Our present customers include: GEC-Marconi,
Plessey, ICAO, NPL, British Rail, Post Office and various
Government Departments at home and abroad.

Electronic Brokers’ comprehensive catalogue of Test
Equipment offers big savings in cost and time.

Send 50p towards printing, postage, etc. (Overseas
customers £ 1) and a catalogue will be sent by return.

Electronic Brokers Ltd. will then keep the catalogue
updated by fowarding monthly revision sheets free of
charge. g

ELECTRONIC BROKERS LTD.

The Test Equipment People
49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781

[

A MEMBER OF THE EB GROUP OF COMPANIES

WW — 089 FOR FURTHER DETAILS
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TELETYPE 28 — NEW SPECIAL PRICE

TELETYPE 28 without

ea.

Limited quantities — information in process of being obtained — this may not be available when
orders are dispatched but we guarantee to forward comprehensive information at the earliest

possible time.

keyboard. Good
condition (can be used as receive only) £32.50

TELETYPE 28. with housing, keyboard and

Power supply £45 ea.

POLARAD SPECTRUM
ANALYZER ‘

resolution. £325.

Can be extended to 44GHZ with additional
plug-in units at nominal cost.

Type TSA covering 10MHZ-1 GHZ: 25KHZ |

MARCONI Signal Generator. TF801B 12
470MHZ £120 ea.

MARCONI Valve Voltmeter type TF10418B
£45.

MARCONI1 TF934/2 FM Deviation Meter £35.
MARCONI TF1020A RF Power Meter 150
and 300 Watts. As New. £60 ea.

MARCONI TF1020A RF Power Meter 50 and
100 Watts. As New, £45 ea. )
MARCONI TF1094A/S HF Spectrum Analyser.
Late model. Must go. £160.

MARCONI1 TF1434/2 Counter Range extension
unit 10-100MHz £25 ea.

KELVIN & HUGHES Single Channel Recorders
with spare paper £18 ea.

FURZEHILL Valve Voltmeter V200. 10mv full
scale. £18 ea. Nice condition.

MARCONI OSCILLOSCOPES
TF1330 - DC - 15MHZ. Single Beam.
£65 ea.

TF 1331 - DC - 15MHZ. Double Beam,
£85 ea

NOT OUR SCENE — Engraver
~ Buck & Hickman - £75

. RHODE & SCHWARZ Admittance Meter

VLUK-BN3511. As new, £110

"BRUEL & KJOER Voltmeter type 2409 2 cs

to 200k /cs. £85 ea. i

DUAL TRACE PLUG-IN units for CD1212
Scopes DC-24MHz £35 ea.

TELONIC Sweep Generator SM2000/1.
frame with 0—20kHz plug-in £300.
TEKTRONIX Oscilloscope type 516 £240.
MARCONI TF 455E Wave Analyser. Excel-
lent condition. £55 ea.

MARCON! TF 867 Signal Generator 15KHZ
to 30MHZ. £50 ea.

MARCONI TF 885 Video Oscillator. £30 ea.

Main

MARCONI TF 791D Deviation Meter. £90.
MARCONI TF 791C Deviation Meter. £60
MARCONI TF1370 R.C. Oscillator, £80.
MARCONI TF1245A Circuit Magnification
Meter with TF1246, £140.

EDDYSTONE RECEIVER type 770U. £90
ROHDE & SCHWARZ Receiver ESM 180 BN
16073/2. £425.

ROHDE & SCHWARZ Generator 300- 1000
MHZ. Type SDR BN 41022. £300.
FLANN Signal Generator type 501
GC/S £90 ea.

DATAPULSE Generator 101 by Systron-Don-
ner Corporation, £90 ea.

0.8-3

* AB POTENTIOMETERS
100K + 100K LIN DUAL GANG 25p
. ea.
Discount for quantities. P. & P. extra

EX-MINISTRY CT436 Double
Beam Oscilloscope DC-6 megs.
Max Sensitivity 10mv/cm. Small
compact. Size 10 X 10 X 16.in.
Suitable for Colour TV servicing.
Price £85 each including copy of
manual.

FHACHI RAMP MODULE FX21 24~
Volt DC input for 18 voit saw tooth:

output. Requires only external capacitor
and 100K ohm potentiometer to control
frequency range up to 100KHZ (eg 50
mfd electrolytic gives sweep of approx. 1
cm per second). In or out sync capability.

‘ * TELEPHONES

MODERN STYLE 706 BLACK OR TWO-TONE GREY £3.75¢ea. P. & P.
45p. STYLE 7006 TWO-TONE GREEN OR GREY £3.75 ea. P. & P. 45p.
HANDSETS —completewith 2 insets and lead £1.25ea.P. & P.37p.
DIALS ONLY. 50p ea. P. & P. 30p.

STILL AVAILABLE MODERN STXNDARD TELEPHONES IN GREY

_Price £5.75. P. & P. 20p.

£3.006a. P. & P. 45p.

OR GREEN WITH A PLACE TO PUT YOUR FINGERS LIKE THE 746.

*CAPACITOR PACK 50 Brand new
components only 50p. P. & P. 27p.

*P.C. MOUNT SKELETON PRE-SETS.
Screwdniver adjust 10. 5 and 2.5M o 2Zpea.
1M. 500. 250 and 25K ¢ 4p ea. Finger ad-
'just 10. 5 and 2.5M o 3pea. 1M. 500. 250 and
25K @ Spea. Min. P. & P. 15p.

wBeehive Trimmer 3/30 pf.
Brand new. Oty 1-9 13p ea. P. & P. 15p:
10-99 10p ea. P. & P. 25p; 100-999
7pea. P. & P.free. *

DELIVERED 10 YOUR DOOR 1 cwt. of-
Electronic  Scrap chassis. boards. etc. No
Rubbish FORONLY £4.80.N. Ireland £2 extra

P.C.B. PACK S & D. Quanuty 2 sq. ft.—nc
tiny DIECES 509 plus P. & P, 25p.

*TRIMMER PACK, 2 Twin 507200 pf
ceramic: 2 Twin 10/60 pf ceramic: 2 min
strips with 4 preset 5/20 pf on each. 3 ar
spaced preset 30/100 pf on ceramic base.
ALL BRAND NEW. -

25p the LOT. P, & P. 15p.

*PHOTOCELL equivalent OCP71, 13p ea.
GRATICULES. 12 cm. by 14 cm. in High
Quality plastic. 15p each. P. & P. 8p.

*Vast quantity of good quahity components
—NO PASSING TRADE—so we offer
3 LB.of ELECTRONIC GOODIES

‘* for £1.70 post paid

HF Crystal Drive Unit. 19 in. rack mount.
Standard 240V nput with superb crystal oven
by Labgear (no crystals) £5 ea. Carr. £2.
BOURNS TRIMPOT POTENTIOMETERS.
20; 50; 100: 200: 500 ohms; 1. 2; 2.5; 5.
10; 25K at 35p ea. ALL BRAND NEW,
RELIANCE P.C.B. mounting. 270: 470:
500 ohms: 10K at 359 ea. ALL BRAND NEW.
TENTURN POTS. Ex. equ. As new. Micropot
Model 205. Two point nine ohms 0 1% @
£1.50ea P&P 20p.

Bourns Model 3507S-3-101.
£1.25 ea. P&P 15p.

100 ohms

VENNER Holr Meters— 5 digit, wall mount

—sealed case. Standard mams. £3.75 e3
P.& P. 55p.
TRANSFORMERS. All  standard inputs.*

Gard/Parm/Part  450-400-0-400-450. 180
MA. 2 x 6.3v. £3ea.

FANTASTIC VALUE
Miniature Transformer. Standard 240V
input. 3V 1 amp output. Brand New.
65p ea P & P. 20p. Discount for
quantity.

FIBREGLASS PRINTED CIRCUIT BOARD.
Brand New. Single or Double sided. Any
size 13p per sq. in. Postage 20p per order.

MIGN VALUE PRINTED BOARD PACK,
n0 two boards the same—no short leaded
computer boards. £1.75 post pard.

*METER PACKS —3 different meters for £2.
P & P. 55p.

RESETTABLE COUNTERS—4 digit by
Stonebridge/Sodeco. 1.000 ohm coil. £2 ea.
P.& P. 35p.

E.H.T.CAPACIiTORS ~ A
1 mfd 7 5KV working. 2 mfd 5 KV working.
8 mid 2 5K working 0.5 mfd 10KV
working £2 each.

RAPID DISCHARGE
1 mfd 5.6KV "£2.50 ea. 0.9 mfd 156KV
£3.50 ea. 0.15 mfd 120KV £7 ea. Carriage
axtra. . .

FHACHI VCT ViODUL

FX11—10HZ-100! NZ
Size 2 x 1% x %" H. Input 12V to 24V DC (not
centre tapped) 18V input giving 10V constant
amplitude output. Requires only a 1 meg ohm
potentiometer to tune entire range — or can
be swept with a saw tooth input. Price £5.75.
P. & P. 20p.

DON'T FORGET
YOUR MANUALS
S.A.E. WITH 35p

LOW FREQUENCY WOBBULATOR

For alignmeft of Receivers. Filters, etc, 250KHz to 5MHz, effective to 30MHz on harmonics. Three controls—RF level. sweep
width and frequency. Order LX63. Price £8.50 P. & P. 36p. .
As above but can have extended cover range down to 20KHz by addition of external capacitors. Order LX63E. Price £11.50 P. & P.

Both models can be used with any general-purpose oscilloscope. Requires 6.3V AC input. Supplied connected for automatic 50Hz

REQUIREMENTS

sweeping. An external sweep voltage can be used instead. These units are encapsuiated for additional reliability. with the exception
of the controls {not cased. not calibrated).

20HZ to 200KHZ

SINE AND SQUARE WAVE GENERATOR

WIDE RANGE WOBBULATOR

5 MHZ to 160 MHZ (Useful harmonics up to 1.5 GHZ) up to 15 MHZ sweep width.

In four ranges. Wien bridge oscillator thermistor stabilised. Separate | Only 3 controls, preset RF level, sweep width and frequency. ldeal for 10-7 or TV

independent sine and square wave amplitude controls.
6V max square outputs. Completely assembled P.C. Board, ready to use.
9 to 12V supply required. £8-85 each. P. & P. 25p. Sine Wave only

£6-85 each. P. & P. 25p.

V max sine

IF alignment, filters, receivers. Can be used with any general purpose scope. Full
instructions supplied. Connect 6:3Y AC and use within minutes of receiving.

All this for only £6.75. P. & P. 25p. {(Not cased. not calibrated.)

TYPE A
Input: 12V OC
Output: 1.3kV AC 1.5MA

Input: 12V OC

Price £3.45 Price £4.70

Output: 1.3kV OC 1.5MA

TRANSISTOR INVERTORS
TYPEB TYPE C

Input: 12V to 24V OC
Output: 1.5kV to 4kV AC 0. 5MA

Price £6.35
Postage & Packing 36p

Output: 14kV OC 100 micro amps at 24V.
Progressively reducing for lower input voltages

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW

TYPED
Input: 12V to 24V DC

Price £11

LOW PRICED SOLID STATE SWITCH.
2 HZ to 8 MHZ. Hook up a 9 volt battery and
connect to your scope and have twa traces
for ONLY £6-25. P. & P. 25p.

STILL AVAILABLE our 20 MHZ version
at £9.75. P. & P. 25p.

Unless stated — please add £2.00 carriage to all units.

VALUE ADDED TAX not included in prices—Goods marked with x 25% VAT otherwise 8%
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order
Open 9 a.m. to 5.30 p.m. Mon. to Sat.

7/9 RT_HUR ROAD, READING, BERKS. (rear Tech. College, Kings Road)

Tel.: Reudi.ngimﬁsﬁ
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Appointments

DISPLAYED APPOINTMENTS VACANT: £6.99 per single ¢ol. centimetre (min. 3cm)
LINE advertisements (run on): 99p per line (approx. 7 words), minimum three lines,
BOX NUMBERS: 40p extra. (Replies should be addressed to the Box numbers in the
advertisement, c/o Wireless World, Dorset House, Stamford Street, London SE1 9LU)
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 Monday, December 29,

for the February issue subject

to space being available.

KING’S COLLEGE HOSPITAL
MEDICAL SCHOOL
(University of London)

Denmark Hill, London, SE5 8RX
ENGINEERING IN MEDICINE

ELECTRONICS TECHNICIAN

A vacancy exists within the Department of
Biomedical Engineering for an Electronics Techni-
cian to join a multidisciplinary team engaged on
research into the application of engineering to
medicine. The successful applicant will be involved
in the development, construction and maintenance
of electronic signal processing systems using both
analogue and digital techmques. Applicants should
have some relevant experience and preferably
possess an HNC or equivalent in electronics as a
minimum.

The post is tenable for one year in the first instance
but ts renewable up to @ maximum of three years
Initial salary will be within the range £2823-£4050,
including London Allowance, commensurate with
experience and qualifications.

RESEARCH STUDENTSHIP

A second vacancy exists within the Department for
a Research Student to work on a project. funded by
the Department of Health and Social Secunty, on
non-invasive methods of measuring blood flow and
cardiac function. Apphcants should possess a first or
second class degree in physics, electrical or
mechanical engineering, or an equivalent qualifica-
tion.

The successful applicant will join a multidisciphinary
team which has been active in the field of
haemodynamics and flow measuremenit for several
years, and will be expected to register for a higher
degree. The post 1s tenable for one year in the first
instance but s renewable up to a maximum of three
years. Salary will be in accordance with the normal
SRC Research Studentship scales and will depend
on age and gualifications.

Further information on both of these posts may be
obtained from The Secretary. King's College

Hospital Medical School, to whom applications.

TECHNICGAL
OPERATIONS MANAGER

(TELEVISION SERVICE)
£3546-£3882

For the Education Television Unit of Guildford County
College of Technology. To be responsible for the daily
operations of a team of technicians concerned with
production and presentation ot ETV materiak

The successful applicant will have a sound knowledge of
closed-circuit television systems including colour, together
with experience of helical-scan recorders and vidicon
cameras. Organising ability important as is an interest in the
development of television and other audio-visual equipment
as teaching aids

Salary quoted inclusive — starting point depending on age,
qualifications and experience

Application form and details from the Vice Principal,
Guildford County College of Technology, Stoke Park,
Guildford, Surrey. Tel: Guildford 73201, Ext. 41,

URREY

COUNTY COUNCIL

giving details of age, qualifications and experience, -

together with the names and addresses of two WANTED

referees, should be sent as soon as possible guoting 1 p 1 3

reference WW 008 IF YOU — Field-Service Engineers

Have at least five years’ experience in a maintenance capacity with a
professional broadcast television system . ..

Have at least three years’ maintenance experience on quadruplex

SHEFFIELD POLYTECHNIC videotape recorders . . .
DEPARTMENT OF HISTORY AND Have maintenance or installation experience on broadcast quality
COMMUNICATION STUDIES colour television systems. ..
, -Are interested in basing yourself in sunny Greece . ..
TECHNICAL OFFICER Are interested in travelling extensively in the African and Middle

e Gl © D Cermeth &n Ge East countries, and working without direct supervision . ..
Co atons Laborato t the Department of Histary g Q : : o .
e A Sl p _Are interested in being trained on state of _the art t_hlrd gener_atl_on.
“duties wil include the installation. operation and videotape and colour camera equipment for installation commissioning
maintenance of CCTV videoaudio and some linguistic and B 0 .
psychological equipment 1t1s hoped that the technician wil) and maintenance services at our customer sites . ..

I ole in short courses on television fanulhansation and . .
T A GRS ! THEN WRITE TO OUR Service Manager, Ampex World Operations,
An appropriat2 qualification 1n electronics woutd be an SA' P.O. Box 45v Halandri (l) Athqns, Greece (Include your telephone
advantage as would previous television and educational number). -
expenence WE
Slféfx;ncica.e T1 12152529 plus qualificanion Assist with relocation expenses for yourself and immediate family . ..

Assist with local schooling expenses . ..
i further d 1 btamnable f h . . o
Beoer OltxerShetheld Polytachmc Haifords. House. Provide a medical insurance coverage . . .
Fitzalan Square Sheffietd S1 2B8B. to whom completed Provide a Pension Scheme after a quallfylng period L

forms should be returned within fourteen days

L Offer an interesting salary. (5041)
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"Radio Officers—now youcan
enjoy the comforts of home.

according to age. You'll also receive an allowance for
shift duties which at the maximum of the scale
averages £900 a year and there are opportunities to
earn overtime. There’s a good pension scheme, sick
pay benefits and prospects of promotion to senior
management.

Working for the Post Office Maritime Services really
makes sense. You still do the work that interests you.
but with all the advantages of a shore-based job: more
time to enjoy home life, job security and good money.
To qualify, you need a United Kingdom Maritime

Radiocommunication Operator’s General Certificate

or First Class Certificate of competence in
Radiotelegraphy, or an equivalent certificate issued
by a Commonwealth Administration or the Irish
Republic.

Starting salaries, at 25 or over, are £2905 rising
to £3704 after three years service. Between 19 and
24, the starting salary varies from £2234 to £2627

Right now we have vacancies at some of our
coastal radio stations, so if you’re 19 or over, write to:
ETE Maritime Radio Services Division (R/B/1),

ET 17.1.1.2., Room 643, Union House, St. Martins-le-
Grand, London EC1A 1AR.

Post Office Telecommunications

\

Wideband Radio

Assistant

Project Engineer
£3700 - £4500

The CABLE AND WIRELESS Group, leaders i1n global tele-
communications, has an interesting career opening for a
young Wideband Radio Engineer

Based at our central London Head Office, there will be
short periods spent elsewhere in the UK and overseas
Duties will include specifying, evaluating, and testing
wideband radio equipment and systems; also cost estimat-
ing and detailed engineering planning

Applicants should have had experience of equipment and
system design or installation planning work on UHF,
microwave and tropospheric scatter systems

Excellent conditions of service are offered, with commenc-
ing pay of between £3700 p.a. and £4500 p.a. including
allowances, on career sales rising to over £6000 p.a.
Generous leave and pensicn arrangements. Sports and
Sociai Club
Please write or telephone for an application
form to.

CABLE & WIRELESS

Personnel Officer (Recruitment),
Cable and Wireless Limited,

Dept. A.18/447,

Theobalds Road, LONDON, WC1X 8RX.
TEL: 01-242 4433 Ext. 211

ELECTRONICS
ENGINEER

We manufacture a range of highly sophisticated scientific
instruments of advanced design embodying many aspects of the
electronic art ranging from high-power RF to high-speed digital
switching.

We are looking for a first-class Electronics Engineer to carry out
instatlation, commissioning and after-sales service at customers’
premises.

The ideal applicant will be aged 25-35. have a minimum
qualification of HNC (electronics) and some industrial experience,
preferably in a design/development environment, and be capable
of working with minimum supervision.

The job is both rewarding and demanding and requires a high
degree of technical ability, as well as a keen sense of
responsibility. In return a good salary and excellent prospects are
coupled with an unusual amount of personal freedom.

Extensive travel in the U.K. is involved with occasional trips
abroad. Knowledge of the German language though not essential
would be an advantage.

If you want a job which will really give you something to think
about, then apply in writing giving fullest possible details of age,
qualifications, career to date, salary, etc.. to.:

R. F. Ladbury
BRUKER SPECTROSPIN LIMITED
Unit 3, 209 Torrington Avenue

BRUKER
e Coventry, CV4 9H

el e

{5046)
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audix

SALES
MANAGER

Audix Limited are leading designers and manufacturers of audio
broadcast systems for both the sound reinforcement and
radio/T.V. industries. Due to continued expansion the post of
Sales Manager is now made available to take total responsibility
for the sale of company products both for the home and overseas
markets.

Ideally the post is suited to a person aged 30/40 years with
considerable knowledge of the commercial audio industry, who
would enjoy organising and motivating a small internal sales team
as well as identifying and securing new market and product
opportunities. The applicant must be familiar with modern
industrial marketing techniques and have a successful record of
selling and sales management.

Exceptional opportunities exist here for an ambitious man who has
the drive and application to satisfy the requirements of this post.

Applications should in the first instance be in writing to: —

AUDIX LIMITED
Station Road
Wenden
Saffron Walden
Essex CB11 4L9

Tel: Saffron Walden (0799) 40888

(5031)

THE RADIO AND ELECTRONIC COMPONENT

MANUFACTURERS FEDERATION INVITE APPLICATIONS

FOR APPOINTMENT AS

DIRECTOR-DESIGNATE

from candidates whose gualifications and experience should enable
them to succeed the present Director. Mr. Arnold Bentley. who is
due to retire in May 1976.

The commencing salary will be related to Civil Service and
Industrial rates for senior executives.

s

Industrial experience combined with imagination. initiative and
personality. will be regarded as important qualifications.

Applications should give full details of the candidate’s academic
record. qualifications and experience. and should be addressed.
marked ‘Personal’ to:

Mr. C. Robert Jennings

Chairman

Radio and Electronic Component Manufacturers Federation
Liberty House

222 Regent Street

London. WIR SEE

Every application will be treated as entirely confiden-
tial and will be acknowledged.

Looking
Jfor

a
new
job?
Perhaps we can help!

We have regular contact
with hundreds of electronics and
electrical companies needing
qualified electronics engineers
and technicians and TV service
engineers.

We can, therefore, help you to
find an interesting and well paid
job. All you need to do is to
return the coupon below or give
us a ring. Our service is
confidential ar.d costs you
nothing.

TJB Technical Services Bureau,
3A South Bar,
Banbury, Oxfordshire.
Banbury (0295) 53529

Technical Services Bureau -
is a division of Technical &
Executive Personnel Ltd and
is solely concerned with job
placement in the Electronics
and Electrical Industries

Please send me an “Application for Registration” form
NAME
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TELEVISION
PROJECT AND SYSTEM
ENGINEERS

PROWEST ELECTRONICS, a leading international manufacturer of TV Mixing and
Switching systems, have vacancies for Senior, Intermediate and Junior Engineers in
the Projects department. Responsibilities will cover all aspects of customer liaison,
design, manufacture, test and installation of a wide variety of custom-built
vision/ audio mixing and switching equipment for the professional Broadcast market.
We are looking for energetic and enthusiastic engineers aged 18 to 35, to join a rapidly
expanding Projects team. Applicants for the Senior positions should ideally be
qualified to degree standard or equivalent, with some knowledge of television
engineering.

Salaries, dependent on age and experience, but above average.

Day-release considered for further studies.

Applicants should write or telephone to:
The Projects Manager
PROWEST ELECTRONICS LTD.
Alma Road, Windsor, Berks. SL4 3JA
Tel: Windﬁor 53111/8 (5023)

UNIVERSITY OF SURREY

ELECTRONIC
ENGINEER
£2751-£3762

Applications are invited for the above position in
the Electronic Workshop of the Physics Depart-
ment. The person appointed will work, together
with two other members of the technical staff,
under the general direction of a Chief Technician.

The successful applicant will have a good
electronics background. a sound theoretcal
knowledge and should be capable of developing
and constructing computer interfacing circuits.

Applicants should possess HNC or equivalent, and
salary will be according to qualifications and
experience.

Further details and application forms may be
obtained from the Staff Officer, University of
Surrey, Guildford, Surrey, GU2 5XH, or Tel
Guildford 71281, Ext. ‘452 Closing date for
applications 9th January. 1976.

(5025)

GRANADA TELEVISION LIMITED

ELECTRONIC
ENGINEERS

We are looking for young, experienced electronic engineers to fill a
number of interesting jobs at our Manchester studios. The duties cover
the operation and maintenance of the whole range of broadcast
electronics, including television cameras, videotape recorders, telecine
projectors and video switching, distribution and display equipment. The
kind of people we need will have a formal qualification in electronics
engineering but more important, will have an understanding of basic
electronics and colour television principles arising from their genuine
interest in the medium. They must be fit, with normal colour vision and
prepared to work irregular hours including weekends.

Salary whilst training £2998 increasing to £3269 after one year and by
annual increments to £4357 after 5 years. Four weeks leave, pension
and free life assurance. N

Write with full details of education and experience to: Robert Connell,
Granada Television Ltd., Quay Street, Manchester M60 9EA.

CHELSEA COLLEGE
University of London

ELECTRONICS
TECHNICIAN

GRADE 5 required for @ new SRC research contract
to work on a wide band tuning range microwave
solid state oscillator. A high level of skilt in
electronic design and construction, and experience
in microwave techniques is essential. The
appointment is for two years. Salary in the range
£3,161 - £3.617 inclusive. Application forms and
further information from Mr. M. E. Cane (5ER),
Department of Electronics, Chelsea College, Pulton
Place, London SW6 5PR. (5040)

NATIONAL AUDIO VISUAL
AIDS CENTRE

254 Belsize Road, Kilburn
London, N.W.6

Television and Sound Production and
Training Studios require an Engineer to
support Lecturer staff on courses in
CCTV and Audio-Visual media for
teachers and training officers.

Further details from

(5034) Head of Training Dept.
(Tel. 01-624 8812) 5037)
4
POLICE - CIVILIAN Recession?
) Don’t you believe it!
GLASGOW SUB REGION We have more jobs for good Electronic Design
Development and Test Engineers than ever
WIRE ESS ECHNICIAN before. All areas UK, all applications Salaries to
I 4 I £5 000 15073)
34 Percy Strest, London, W.1
GW/POL/21 £2922-£3282 01-636 9659 (dey) or
Turnbull Street, Glasgow 550 0B36 [eva.)
The successful applicant wili require to install and maintain a
wide range of wireless equipment. City and Guilds Certificate in
Telecommunications an advantage but emphasis is on ability REGEIVERS ANED AMPLIFIERS
and e.xpe.nence. Applicants mu§t hold a current quVIng ll.cence. HRO Rx5s, ctc., ARSS, CR100, BRT400. G209,
Application forms may be obtained from the Assistant Director 5640, etc., etc., in stock. R. T. & I. Electronics,
of Manpower Services, 21 Gordon Street, Glasgow G1 3PL, to Ltd., Ashville Old Hall, Ashville Rd., London,
whom completed forms should be returned within 10 days of 0, ey (65
this advertisement. S‘IGT(AL Generators, Oscilloscopes, Cutpul
Meters, Wavh?i Voitmeters, FrequendykM;tcrs,
Multi-range eters. etc., etc.. in stock. R N
R"M'O' McCULLOGH . & I Elecgtronics, Ltd., Ashville 0ld Hall, Ash:
Director of Manpower Services (5049) ville Rd., London, E.11. Ley 4986. (64
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Appointments

Electronics

Hewlett-Packard: the world’s leading
manufacturer of electronic instrumentation
is expanding into the Middle East.
Challenging positions are now available
in Iraq and Saudi Arabia for electronic
engineers with at least 3 years experience
in the field of electronic maintenance.
Theselected candidates will be responsible
for the installation and maintenance of
electronic, medical and chemical
instrumentation as well as calculator and

Engineers

computer systems. Extens:ve training
provided. Salaries and benzf ts
competitive. All applications will be
considered with preference given to
candidates with compatible cultural
background.

Send résumé in full confidence to:
Hewlett-Packard,

Mediterranean and Middle East
Operations, 35 Kolokotroni Street,
Kifissia — Greece.

HEWLETT (hp: PACKARD

Sales and service from 172 offices in 65 countries.

UNIVERSITY OF SALFORD
ELECTRONICS
TECHNICIAN

Required as part of an active research team in the
Department of Chemustry and Appled Chemustry Duties
include the operatton and maintenance of specialised
electronic instrumentation and associated equipment as well
as circuit design and construction  HNC 1n electronics
essential The appointment offers excellent experience for a
young ambitious electronics technician

Salary scale ©2751-2.3207

Letters of apphcation stattng age. qualifications and
experience should be sent to the Registrar. University of
Saiford. Saltard M5 4WT by 16 December 1975, quonng
reference CH- 192 wWw

(5036)

CHARING CROSS HOSPITAL

ELECTRONICS TECHNICIAN
Medical Physics Department

Applications are invited for the above post from candidates with several years’ experience, not
necessarily in the medical field. Minimum qualifications are Ordinary National Certificate in electrical
engineering or equivalent. This is a chailenging oppogtunity for the right person, to be concerned with
maintaining and servicing to a high standard a wide range of electronic equipment They will also assist
with the work of ordering components. Opportunities will anse for development work

Salary wil be within the ranges £2658 10 £3579 or £3243 10 £4146 depending on experience.
Further details of this post may be obtained from Warren Hills ¢€01-748 2040, ext. 2665) and
application forms are available from Heather Dann, Personnel Department, Charing Cross Hospital,
Fulham Palace Road. London, W6 8RF (ext. 2997).

O

ox e
Opportunities in the
ELECTRONICS

FIELD

Men with analogue or digital qualifica-
tions / experience seeking higher paid
posts in: TEST - SERVICE - DESIGN -
SALES.

Phone: Mike Gernat, Ref. W.W.

NEWMAN APPOINTMENTS
360 Oxford Street, W.1,
01-629 0501 (94)

TELEVISION ENGINEER

A vacancy has arisen at our O.B. Units at Hanworth in
Middlesex, for an engineer. Suitably qualified and experienced
candidates should apply to the Personnel Officer at our Euston
Studios whereby further information may be obtained.

Excellent conditions of employment including 21 days’
annual leave and restaurant facilities.

Closing date: 29th December, 1975.

Thames Television, 306 Euston Road, London, NW1 3BB.
Tel. 01-387 9494

THAMES N




Classified

APPOINTMENTS

SENIOR

London Airport

The Heathrow Hotel features Europe's

The finest audio-visual facilities are available

CCTV and colour studio equipment including

requirements
Applicants should be aged 25-35 and have

scheme
Please apply with brief personal and career

01-897 636372419 for an application form

L
The Heathrow Hotel

The only hotel onLondon Airport.

VISUAL ENGINEER

i complementing the hotei’s fine restaurants. bars and first-class accommodation

have a vacancy for a Senior Audio Visual Engineer to operate and maintain a wide range of

VTRs. Duties also include preparing and operating equipment for specific conference

broadcasting or education and possess relevant technical qualifications
Exceltent company benefits include 20 days' holiday and a non-contributory pension

Heathrow Hotel, Bath Road, Heathrow, Hounslow, Middlesex TW6 2AQ, or telephone

AUDIO

c. £3,500 p.a.

most sophisticated conference complex,

to clients using our conference complex. We

broadcast cameras and one-inch helical scan

several years' experience of studio work in

details to: The Personnel Department, The

(5027)

CAPACITY AVAILABLE

DESIGN, development, repair, test and smali
production of electronic equipment. Specialist
in production of printed circuit assemblies.
YOUNG ELECTRONICS LTD., 184 Royal Col-
lege Street, London NW1 9NN. 01-267 0201. (28

CAPACITY available to the Electronic lndustry.
Precision turned parts, engraving, milling and
grinding both in metals and plastics. Limited
capacity available on Mathey SP33 jig borer.
Write for lists of full plant capacity to C.B.
Industrial Engineering Ltd., 1 Mackintosh Lane,
E9 8AB. Tel: 01-985 7057 (14

AIRTRONICS LTD., for Coil Winding — large or
small production runs. Alse PC Boards Assem-
plies. Supplierg to P.O., M.O.D., etc. Export en-
quiries welcomed. 3a Walerand Road, London,

SE13 7PE. Tel: 01.852 1706. {61
PRINTED CIRCUIT BOARDS -— Quick
deliveries, competitive prices, quotations on

request roller tinning, drilling etc., speciality
small batches. larger quantities available.
Jamiesons Automatics Ltd, 1-5 Westgate. Brid-
lington, N. Humberside, for the attention of
Mr. J. Harrison. Tel: (0262) 4738/77877. (18

A.A.A. SERVICE. sSmall batch production
wiring, assembly to sample or drawings.
Specialists in printed circuit assembly. Cable-
forms to order. Rock Electronics Ltd., 42
Bishopsfield, Harlow, Essex. Tel. Harlow (0279)
33018, (19

AVOMETERS repaired and calibrated, trace-
able calibration certificate given if required.
AVOMETERS and ELECTRONIC COMPONENTS
wanted, good prices paid. ' Q' Services Elec-
tronic (Camberley) Ltd., Yateley (0252) 871048
any time. (4998)

BATCH Production Wiring and Assembly to
sample or drawings. Deane Electricals, 19B
Station Parade, Ealing Common, London, W.5.
Tel: 01-992 8976. (13)

LABELS, NAMEPLATES, FASCIAS on aluminium
or plastic. Speedy delivery G.S.M. GRAPHICS

LTD., 1-5 Rectory Lane, Guisborough (02873-
4443) Yorks. (26
PRINTED CIRCUITS, we will make your

P.C.B's for at least 25 per cent less than what
you are now paying. Prototypes welcome.
4990

ARTICLES FOR SALE

CAPACITORS mixed bags of electrolytics, ap-
meimavtely 500 untested for £1. Mullard metal-
ised polyester, mixed bags of 50, 1uzF and
2.2uF (250 d.c.), cosmetic imperfections so £1.
Add 40p p&p to all orders. R. Wardle, 3
Erpingham Rozd, SWI15 1BE. (5069)

JACKFIELDS. Few only. 1 x 20 way and 3 x
20 way_ to clear cheaply. Details 0532 6?53618.
063)

OCILLOSCOPE HEATH KIT 10/18, new. good
condition, £45. Phone 427 4020 (Harrow
Area). (5071)

VACUUM is our speciality, new and sccond-
hand rotary pumps. diffusion outfits, accessor-
ies,. coaters, ctc. Silicone rubber or varnish
outgassing cquipment from £40. V. N. Barrett
(Sales) Ltd., 1 Mayo Road, Croydon. 01-684
9917. 24

60 KHz MSF RUGBY RECEIVERS. BCD TIME-
OF-DAY OUTPUT. High performance, phase
locked loop radio recelver. 5V operation with
LED indication. Kit complete £9.50; assembled
and tested unit £11,12 (prices include postage
and V.A.T.) Alsu available low power receiver
with signal and audio outputs. Send for
details Toolex, Sherborne (4359) Dorset. (21
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SITUATIONS VACANT

. UNIVERSITY COLLEGE CARDIFF. Department

of Physics. Electronic Music Studio. A
TECHNICIAN Grade IV is required to maintain,
supervise and build equipment for the Elec-
tronic Music Studio in the Department of
Physics. The applicant should be interested in
digital and audio electronics and be able to
maintain analogue and digital equipment and
tape recorders. The main studio ig a working
4 channel unit using Studer A80 (1 inch) and
TEAC (! inch) 4 channel recorders, ione UHER
and 6 Revox machines. There is a SYNTHI 100
and several other wynthesizers. The main
mixer has eighteen channels with 6 groups and
there lis also other portable performance equip-
ment. The Studio rups postgraduate courses
for M.A and Diploma in electronc sound and
also provides facilities for visiting composers.
Among his other duties the technician will be
required to help students with any construc-
tion projects if they arise. Salary range £2,559-
£2.940 (which includes .a supplement of £312
P.A. on the basic rate). Applications giving
the names of two referees should be forwarded
to the Vice-Principal (Administration) and
Registrar, University College, P.O. Box 78,
Cardiff CF1 1XL, not later than 9th February,
1976, please quote ref 0427. Anyone wishing
further .information, or who would like to
discuss the possibilities further is cordially
invited to get in touch with Mr Keith Winter,
Electronic Music Studio, Physics Department,
University College. P.O. Box 78, Cardiff CFl
1XL. (5047)

ARTICLES FOR SALE

PHOTO ETCH
el w

LIMITED
PENZANCE, CORNWALL, TR18 4DF

9 LOWER QUEEN STREELT

Prototype or long run — we will supply
your printed circuit requirements
Also facilities for Design, Assembly and
Test
Prompt and efficient service assured

contact Oavid Wabster

1' PENZANCE (O738) 4478

COLOUR UHF and TV SPARES. Lists available
on request “'Wireless World"" TV tuner project,
by D. C. Read, Kits of parts available. New
cross hatch kit, Aerial input type. No other
connections. Battery operated, portable. Incl.
Sync & UHF Moduiator units. £11.00 P/P 45p.
CRT Reactivator kit for colour and mono £17.48
p/p 70p. Signal strength meter kit £18.00 p/p
60p. 625 TV LF. Unit suitable for Hi-Fi amp
on tape lecording £6.80 p/p 60p. Bush CTV
25 new convergence panels + yoke and blue
lateral £3.60 p/p 65p. New Philips single stan-
dard convergence panels complete, incl. 16
controls, coils, P.B. switches, leads £3.75 p/p
65p. New colour scan coils, Mullard or Ples-
sey. plus convergence yoke and blue lateral
£9.20 p/p 70p. Mullard at 1023/05 convergence
yoke £2.50 p/p 50p. Mullard or Plessey Blue
jaterals 75p p/p 25p. BRC 3000 type scan coils
£€2.00 p/p 60p, Bush CTV25 scan coils, new,
£2.50 p/p 60p. Delay lines DL20 £3.50, DL40
£1.50, DLIE, DL1 £i.00 p/p 35p. Lum Delay
Lines 50p p/p 20p. EHT colour quadrupler for
Bush/Murphy CTV25 3/174 Series £8.50 D/p
60p. Special offer, colour triplers: ITT TH25/
ITH £2.00 p/p 40p. GEC 2040 tripler £1.75 p/p
40p. Philips G§ panels, part complete, surplus/
salvaged: decoder £2.50, IF. incl. 5 modules
£2.25 T-Base £1.00 p/p 50p, CRT base 75p p/p
20p. G.E.C. 2040 panels for spares. Decoder
£3.50. Timebase £1.00 p/p 55p. VARICAP
TUNERS. UHF ELC 1043, new £4.20. ELC 1043/
05, £5.00. VHF ELC 1042. new £5.00. Salvaged
VHF and UHF Varicap tuners £1.50 p/p 25p.
SPECIAL OFFER: RBM 6psn. Varicap control
units £1.00 p/p 25p. UHF tuners, new, tran-
sistorised, incl. slow motion drive, £3.80. 4-
position and 6-position push-button transistor-
ised, £4.20 p/p 60p. Philips. Bush, Decca inte-
grated UHF/VHF transd. tuners £4.50 p/p 65p.
Thorn 850 dual Standard time hase panel 50p
p/p 50p. Philips 626 I.F. amp incl. ccT. 50p
p/p 50p. VHF turret tuners at 7650 incl. Valves
for K.B. Featherlight, Philips 19TG170. GEC
2010 ETC. £2.50. Pyc miniature incremental
for 110 to 830 Pam and INVICTA £1.00. New
Fireball tuners, Ferguson, HMV, Marconi. £1.00
p/p all tuners 50p. Mullard 1100 Mono scan
coils, new. suitable all standard Philips. Stella,
Pye, Ekco Ferranti. Invicta £2.00 p/p 55p.
Large selection. LOPTs, FOPTs available for
most popular makes. 200 -- 200 = 100 MFD
350V Electrolytic £1.00 p/p 30p. MANOR SUP-
PLIES. 172 West End Lane, London, N.W.6.
Shop Premises. Callers welcome. (No. 28 159,
59 buses or W. Hampstead-Bakerloo and Brit.
Rail). Mail Order: 64 Golders Manor Drive.
London NWI11. Tel: 01-794 8751. VAT. Please
ADD 25% TO ALL PRICES (EXCEPT KITS.
VAT 87). o
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CHIEF
ELECTRONICS
TECHNICIAN

required by the Regional Radiation Physics and Protection Service

located at the Queen Elizabeth Medical

Centre. The successful

applicant will be involved in the design and construction of special
devices and will be responsible for the electronic equipment in the
department. Candidates should prossess considerable experience in

electronics and ONC/HNC

or equivalent.

Salary scale

£3,658-£4,5681. Further details on request by telephoning Dr. B. L

Reece, 021-472
Personnel Officer,
Birmingham B15 2TH.

1311, ext.

316. Application forms from the
Queen Elizabeth Medical

Centre, Edgbaston,

ARTICLES FOR SALE

ARTICLES FOR SA

RTTY AUDIO FREQUENCY SHIFT CONVERTOR
CV—89A/URA—8A. This must be the first qubntity
release of this most sought after Ritty Convertor. Brief
description uses 15 BG9 & BG7 Valves, with 3 2'' C.R.
Tuning Tube. Heused in a Grey Alloy Case size 17" x 5" x
15" deep Input supply fully filtered for interference
Requires 105 - 125 Volts A.C A two position Selectvity or
Filter Switch that enables to set up for any Narrow Shift from
10-200 Cycles or any Wide Shift from 200-1000 Cycles.
The Mean or Centre Freq for the Narrow Shift 1s 1000
Cycles. for the Wide Shift 1s 2550 Cycles Normal Audio
Input from Receiver 1s 600 OHMS The Convertor will
operate with an input of 60 Microwatts to 60 Milliwatts or
about —14 to plus 18 DBM Has Internal Tone OSC Freq
595.1785 CPS Mark Space Switch Normal or Reverse
Supphed in good used condition, checked complete. but not
tested Electronically £22.50. Carr £2.50 onwards :

We also have a few COMPARATORS CM-22A/
URA-8A sama colour and size. using 13 BG? and BG9
Valves Made for use with above for Dual Diversity,
Reception. 105-125 V.A.C Supply fuily filtered for
interference. Used Good condition, checked complete but
not tested Electromically £10 00 Carr as above.

We have in stock a Clip on Fan Blower Cooler complete with
Filter & Heat Switch that only switches on when Units getto
a preselected heat. Normally if Units are used up to 24
hours a day Housed in Alloy case £2 50 Post or carr. 50p

TELEPRINTER CREED 7B. New or rebuilt as new by Gov.
n original Gov Transit Case Power 100 - 250V D.C Few
only at £22.50 ea. Carr. £3 50 or at cost.

SUPPLY UNIT 7. Input Voltage 12V d.c or 100-250A.C

Output 70-100 Volts 30M /A twice. 30-45V A C 40 M/A,
11.5-14Vdc .2-.4 amps In small box. These are mainly
for supplying Relay Voliage for the Teleprinters. Brand New
at £3.50. Carr or post £1 00.

If possible collect ex Warehouse by appointment. and save
carr. cost also delivery tme.
Terms cash with order. VAT at 8%.
Phone Morley Code 0532.531179

JOHNS RADIO
424 BRADFORD ROAD, BATLEY, YORKS.
(5045)

SCOPES
AVAILABLE

Absolutely perfect condition. Most as new.

Tele-equipmentS 51t 3 meg. £60
S54 10meg. £85
D43 15meg. £90
D53 15 meg. £135
D54 10 meg. £125

DM 53 15 meg. storage £225

Ring: Mr. Lewis at 01-882 1644 now
and avoid disappointment
(78)

RECORDS MADE TO ORDER

DEMO DISCS
MASTERS FOR
RECORD COMPANIES

VINYLITE
PRESSINGS

Single disc: . 1 20. Mono of 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

100,000 C280 CAPACITORS, good mixed selection
from .0luf to 2.2uf-250v/w & 400v/w_ price 100/
£1.25, 1,000/£10. ACI128 transistors marked un-
used but require testing price per 50/£1.50.

CRYSTALS
Fast detivery of prototype and production quantilies to your
specification EG

100 XHz 0.005% HCI13/U  £2.50 each: £1,900 per 1.000
1 Mz 0.005% HC6/U £2.50 each: £1.600 per 1.000
2097152 MHz  00025°:  HC6/U £3.05 each: £1,550 per 1.000
3.2768 MHz 0.0025*s  HCB/U £2.70 eath: £1,500 per 1.000
10 Mz 0.002% HC18/U  £2.00 each: £1.100 per 1.000

Also. Stalek LF. crystals m T0-5 package. many stock frequencies in the
range 10-240 KHz, e.g.. 10. 12.8. 16.384. 32.768 & 100 KHz. prices Irom
£2.55 each: £1.400 per 1.000,

Please send for further details.

INTERFACE QUARTZ DEVICES LTD.. 29 Market Street,
Crewkerne, Somerset. Telephone: (046031) 2578 Telex:
46283.

~ ENAMELLED COPPER WIRE

S.W.G. 1 Ib. reel 1/2 Ib. reel
1010 19 240 1.35
2010 29 2 45 140
3010 34 260 1.50
3510 40 285 160

All the above prices are inclusive of postage
and packing in U K.
COPPER SUPPLIE
d Road, Withi M h 20
Telephone 061-445 8753

102 Parr

fibre optic suppliers
MARE'S TAIL 22" dia 7000 + Fibres £10.00. Glass fibres - requires

cover
FIBROFLEX SIZE 1 440 Stand Flexible Glass Lighi Condun. 1 14mm
Active Dia  Black Sheath 10m €3.00; 100m €21.00

FIBROFLEX SIZE 4 1760 strand £1.50.

CROFFON 1610 Flexble 64 Strand Plastc Light Conduit Active Dia
18mm 0D 33 nm £1.20 per M 10m £9.00

PLASTIC OPTICAL MONOFIBRE Fiexibie Light Guide Dia 10 20 40 60
thou FP10 100m €4.00. FP20 (0 5mm) 100m £8.00 FP40 tOm £4.00
100m £32.00. FP60 1)m £8.00; 100m £65.00

OPTIKIT 103 2m CROFON 1610 + 3m each FP20 FP40 FP60 +
Polishing Compound, 1deal laboratory pack £6.50

OPTIKIT L6 6 Convex Glass Lenses Dia 7/14 2t 26/47/51mm £3.00.
{Lenses also avaitable separately )

OPTIKITS RRS Fiwe Retro-Reflectors lor Optical/besam systems Dias
22/36/44/83mm + 150mm Stip £2.50.

ULTRASONIC TRANSDUCERS SEOSB-40T/R Sensitive 40kHz Tx/Rx
pair {Suitable for Doppler Remote Control) £3.50

ULTRASONIC TRANSDUCERS SEO4B-25T/R 25 kH:z Tx Rx Parr
(Better Sensiivity Lowes Bandwidth than SEQ5B 40) £3.50

CIRCULAR POLARISERS Reduce glare on all types of instrument
AED AMBER or NEUTRAL 50 mm sq 70p; 756 mm sq £1.40; 150 mm sq
£4.50. Linea Polansers also available

OPTOLECTRONICS LIGHT SOURCES & DETECTORS

MV54 2mm Red LED 20p. MLED500 TO92 Red LED 20p.

XxC209 Aed (3mm) 20p. XC209 Y xC209-G (Amber Green) 30p.

MLEDS?2 Intra Red Emitter 30p. MLS203 Photo Thynstor £1.20.

2N5777 High Sensinvity Photo-Darlington 25V 50p.

MRAD 150 2mm Hign Speed Photo Transistor (4 uS; 40v 70p

Please add 8'- VAT 1o pnices S A E piease for shon lorm  data

FIBRE OPTIC SUPPLIERS (WW). 6 CHIPPENHAM MEWS, LONDON W9.  (5048)

HIGH STABILITY

QUARTZ
CRYSTALS

Zoit ol 0B a¥i|

CUSTOM DESIGNED OR
PRODUCED IN A FULL
RANGE OF INDUSTRIAL
AND MOBILE SPECS.

WRITE OR TELEPHONE FOR DETAILS

TRISDENE LTD.

500 DUAL STANDARD COLOUR TV's. In stock
From £30. Contact: S.H.C. Television Ltd, 024-
026 (Radnage) 3321. (20)

E.C.L. LOGIC I.C.s. Mcl0101L; Mcl01002L;
Mc10105L all first grade, guaranteed. 50p per
gate, post free. Discounts: £4.20 for 10 pieces;
€38 for 100. Tunnel diodes TD253 at £1.50 each
post free. Capacitor clearance: 0.1 micro-farad
250v polyester filmg tape C280 at £1.80 per
thousand. (These are physically perfect but
are surplus untested). Tested C280s: 0.47 at
£1.20 per 100; 0.33 at £1.00 per 100; 0.22 at 90p
per 100; 0.033 at 70p per 100. N. O’Brien, 18¢

46 CRANK ROAD, BILLINGE WIGAN, LANCS. WNS 7EZ
Prices include VAT, P&P 25p. Electronic Mail- ENGLAND, Tel: Bitlinge fo744] 894295 West Hendon, Broadway, London. NW9. '
order Ltd., Ramsbottom, Bury Lancs. (50211 - b4z
* MOTIVATOR "  Curtain Cord Controllers. | DIGITAL CLOCK CHIP, AY.5-1224, with dala | 0sCILLOSCOPE TUBES Mullard type D14-121-GH
Mains battery moedcels and kits for use with ?.FD (dr(‘t l‘fg”mﬁ,lh- 6 p Ub“A » SJumbo " | complete with shiclds and base. Suitable case.
corded domestic curtains. From £18-20. Aid-Us tD digits «16émm high) type cconomy DL/747 | ¢ Core mains transformer and multi-rail reg-

Products, Dept. WWI10. 8 Hillview Road, Pinner
HAS 4PA, Middlesex. 4988

THE SCIENTIFIC WIRE CO.

Copper — Nickel — Chrome — FEureka —
Liz — Manganin Wires.
Enamelied — Silk — Cotton — Tinned
Coverings.

* No minimum charges or quantities.
* Trade and export enquiries welcome.
* S.AE. brings List.

P.0. BOX 30, LONDON E4 9BW

only £2.04 each plus VAT, poust free. Greenbank
Electronics, 94 New Chester Road Wirral
Merseyside 1.62 5AG. 83

C.R.T REGUNNING PLANT. New and second-

tand  reconditioned training, demonstration.
colour or B/W. Barretts, Mayo Road. Croydon.
Surrey, CRO 2QP. (36)
OSCILLOSCOPE, Solartron CD7118.2. Any rea-
sonable offer. St. Leonards House Ashtree
Close, Worlingham, Suffolk. Tel:" Beccles
713786 (3032)
16MM B & H 631 Sound preujectors c¢/w speaker
and transformers £135. — Hilton Cine, 9 West
Hill, Dartford -T. 20009. (15,

ulutor P.C.B. Invertor transformer and E.H.T.
muitifiier. Twin plug-in deflection amplifiers.
All at £35 per package. All brand new. Cir-
cuits supplied phone 01-202 6282, very limited

stock. (5043)
SUPERB INSTRUMENT CASES by Bazelli.
manufactured from heavy duty PVC faced

steel. Hundreds of people and industrial users
are choosing the cases they require from our |
vast range, competitive prices start at a low
75p. Over 400 models to choose from., Prompt
despatch. Free literature (stamp would be
appreciated). Bazelli. Dept No 22 St Wilfrid's,
Foundry Lane. Halton, Lancaster, LA2 6LT.
(5052)




ARTICLES FOR SALE

B. BAMBER ELECTRONICS

5 STATION ROAD, LITTLEPORT, CAMBS, CB6 1QE
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY)

TERMS OF BUSINESS: CASH WITH ORDER
ALL PRICES INCLUDE POST AND PACKING (UK ONLY)

EXPORT ENQUIRIES WELCOME. CALLERS WELCOME TUES.-SAT.
PLEASE ADD VAT. MINIMUM ORDER £1
PLEASE ENCLOSE STAMPED ADDRE SSED ENVELOPE WITH ALL ENQUIRIES
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(5030)

ALL BELOW — ADD 8% VAT
BFY51 TRANSISTORS 4 for 60p.

BSX20 TRANSISTORS 3 for 50p.

BC108 (metal can) 4 for 50p.

PBC108 (plastuc BC108) 5 for 50p.
BSY95A TRANSISTORS, 6 for 50p.
BCY72 TRANSISTORS, 4 for 50p.
MINIATURE 2 PIN PLUGS & SOCKETS
(Fit into 2’ hole pins enclosed. with covers
for chassis mounting, or can be used for
n-line connectors) Bargain pack of 3 plugs +
3 sockets + covers 50p.

PROGRAMMERS (Magnetic Devices) Con

machine programming. (Need slow motion
motor to drive cams. not supplied) 9 switch
version £1.50, or 15 switch version £2.00.
10 WAY PUSH-BUTTON UNITS,
square buttons marked 0- cancelling type
mounted on one PCB for easy fixing, ex-equip
50p.

HEAVY DUTY HEATSINK BLOCKS.
undrlied base area 2%’ x 2'' with 6 fins
total height 2% 50p each.

9V RELAYS, Continental type. 2 pole change
over 35p.

RUBBER MAGNETS ‘
mounting hole. 20 for 30p.
PYE CAMBRIDGE PC BOARDS (Removed
from high band AM 10}

RF and MIXER BOARD £7.00

10.7 mhz IF BOARD £1.50

10.7 MHz OSCILLATOR/MIXER BOARD
(with 11 155 Xtal) £1.25.

455 KHz IF BOARD £2.00

AM AUDIO BOARD £1.20

AM SQUELCH BOARD 50p

6 CHANNEL LEDEX SWITCHES, 12V
compiete with all timmers and cols (removed
trom high band AM10) £4.00.

PYE WESTMINSTER W30 AM MAN.
UALS (shop soiled) £1.20 (Zero rated VAT)
TO3 TRANSISTOR INSULATOR SETS,
10 for 50p.

SPECIAL OFFER. Miniature 50 ohm coax,
high quality. PTFE insulation and blue PTFE
cover. solid silver-plated inner. and
silver-plated braid. approx. 3mm overall
diameter. {ideal for unit wiring of RF stages up

square with

ALL BELOW — ADD 8% VAT
24v MIN. REED RELAYS, encapsulated
single-pole make. 2 for 50p.

CHASSIS TAGS, 25p pack

REALYS, single pote. changeover. 20 DC
approx Yan x “zn x 1%in  35p each

MANUFACTURERS _ SEND SAE FOR
OUR LATEST BARGAIN CAPACITOR LIST

PLESSEY COLOUR SCAN COILS. 90
brand new. £4.00 each
COLOUR MONITOR DECODER PANELS.

All units brand new and complete including
edge connectors and service manual. £30.00.
Manual supplied separately. £1.00 each

WE NOW STOCK SPIRALUX TOOLS for
the electromics enthusiast. Screwdrivers, nut
spinners. BA and Metric sizes, pop rivet guns
etc. SAE for list

PLUGS AND SOCKETS

25-WAY ISEP PLUGS AND SOCKETS,
40p set (1 plug + 1 skt). Plugs and sockets
sold separately at 25p each

ANDREWS 44AN FREE SKTS. (N-type) for
FH4 /508 or FHJ4 /508 cable, £1.00 each
BULGIN ROUND FREE SKTS. 3 pin. for
mains input on test equipment, etc. 25p

each

$0239 BACK TO BACK SOCKETS, £1.25
each.

PL259 PLUGS (PTFE). Brand new. Packed
with reducers 65p each. or 5 for £3.50.
$0239 SOCKETS (PTFE). Brand new (4
hole fixing type). 50p each. or 5 for £2.285.
N-TYPE SKTS. (4 hoie chassis mounting
50ohms. small coax lead type). 50p each
N-TYPE PLUGS 500hm 60p each
GREENPAR (GE35012) CHASSIS LEAD
TERMINATIONS (These are the units which
boit on to the chassis, the lead is secured by
screw cap. and the inner of the coax passes
through the chassis). 30p each. 4 for £1.00.
BULGIN FLAT 2 pin FLEX CONNECTORS.
Non-reversibie. 40p each

available. S.A E. for iist

ALL BELOW — ADD 8% VAT
MINIATURE Panel mounting  Rocker
Switches, bolt-on type, smart appearance. 3
for 50p

MAINS TRANSFORMERS
All 240V input voltages quoted
approx. RMS
{Piease quote Type No. only when ordering)

TYPE 10/2 10-0-10V at 2A, £1.50.
TYPE 72703 400v at 10mA. 200V at
SmA. 6 3V at 400mA. £1.25.

TYPE 28/4 28V at 4A, 125V at 500mA

tain microswtiches (suitable for mains By leading British manufacturer. Designed to £4.00 £1.00.

operation) with 9 rotating cams. @il BB C. standards. Units consist of chrominance TY:PE .12585 apBro 125V at 30mA PNP AUDIO TYPE TO5 TRANSISTORS,
individually adjustable. deal for swilching module, PAL filter and delay module. lumin- 65 + Approx 12 for 25p.

disco lhghts, displays. etc . or sndustnal ance module and encoded video input module P STUD RECTIFIERS, BYX42/300R. 300V

RADIOSPARES S500WATT AUTO
TRANSFORMER, 100 / 110 / 150 / 200
/ 220 / 240V tappad nput and output step
up or step down facility, ex. new equip

£6.00.

MULLARD TUBULAR CERAMIC TRIM-
MERS, 1-18pf. 6 for 50p.

{as featured 1n Rad Comm. Jan. p.25)

ICs. some coded. 14DIL type. untested,
mixed. 20 for 25p.

2-6PF., 10MM CIRCULAR: CERAMIC
TRIMMERS {for VYHF/UHF work). 3 pin
mounting. 5 for 50p.

CERAMIC HIGH VOLTAGE PILLARS
{metal ends. tapped 4BA). approx 1lin. long
10 for 60p.

PYE RADIO-TELEPHONE
EQUIPMENT

Cambndge. Westminster, Motofone. Euro-
pa series. Send s.a.e for full detais

WELLER STOCKIST. All irons and spares

VALVES

QQvo3/20A (ex-equipment). £3.00.

QQavo3/10 (ex-equipment) 75p or 2 for
£1.20.

2C39A (ex. equipment). £1.00 each

QQvo2/6 (ex equipment). £1.00 each

4X2508B (ex. equipment). £1.50 each

DET22 (ex equipment). 2 for £1.00.

ALL BELOW — ADD 25% VAT

HIGH QUALITY SPEAKERS, 8%in x 6in
elliptical. 2in. deep. 4ohms, inverse magnet.
rated up to 10W. £1.50 each. or 2 for £2.75
{Quantity discount available)

T.V. PLUGS (metal type). 6 for 50p.

T.V. SOCKETS (metal type). 5 for 50p.
T.V. LINE CONNECTORS (back-to-back
skt.). 5 for 50p.

MIXED ELECTROLYTICS, large bag

at 10A. 30p each. or 4 for £1.00

DIN SPEAKER SKTS, 2-pin 4 for 50p.

IF CANS., %2in square. suitable for rewind. 6
for 30p.

DUBILIER ELECTROLYTICS. 50uF. 450V,
2 for 50p.

DUBILIER ELECTROLYTICS.
275V. 2 for 50p.

PLESSEY ELECTROLYTICS. 470uf. 63V
3 for 50p.

TCC ELECTROLYTICS. 1000uF. 30V. 3 for
60p.

PLESSEY ELECTROLYTICS.
180V. 40p each (3 for £1.00).
DUBILIER ELECTROLYTICS. 5000mfd. at
35V 50p each

DUBILIER ELECTROLYTICS. 5000mfd at
50V 60p each

DUBILIER ELECTROLYTICS. 5000mfd. at
70V. 65p each

ITT ELECTROLYTICS. 6800mfd at 25V
high grade. screw terminals. with mounting
clip. 50p each

PLESSEY ELECTROLYTICS. 10000mfd. at
63V 75p each

100uF,

1000uF

MULLARD BLACK/WHITE C.R.T.
AB5-11W. Brand new £11.00.

T.V. LINE SOCKETS. 18p each. 5 for 75p.
T.V. SOCKETS. Mounted on Bakelite panel
6 for 50p.

DIN 3 pin LINE SOCKETS. 15p each
E.H.T. V/HOLDERS BSA. (Both PHILIPS
and PYE types availabie.) 20p each

to 23cms. etc.) 4 metres for 50;

— g

> s o d TEST EQUIPMENT — UHF Sig. Gen. MI TF2012,
ECOIIOI"ISG 0” 8”"00” UCtOIS Automatic Mod. Meter. 500 MHz Counter, Dual
Beam Scope. ail less than 1 year oid. Tel
All prices include VAT Sutton (Cambs) 756.
% Low Price CMOS * Low price DIL sockets
COMPUTER APPRECIATION CHRISTMAS SALE!
: . - HONEYWELL G-l115 processor incl. p.s.u. and
* Lower Price 741C % Plastic 3 terminal Regulators tonsore. 770, "HONEYWELL  7-track  mugtape
units, £25. Travelling Wave Tube Amp &
TWT, f19. GE International High Speed Tape
Reader. £38. Letter writing FLEXOWRITER,
i+ 10+ 25+ Hla £150. Phone Godstone (088 384) 3106,
709C + data 8 pin OIL 38 36 M
723 + data 14pimOL 70 68 64 | 1402 14 121400 18 17
W gatpol 23 2 2 | GE S s B % SURPLUS TEST EQUIPMENT AND RADIO
NESSS + dataBpinOIL 45 44 43 | 404 16 13 | 4006 102 95 R o AN o)
£A3046 14 pin DIt 84 81 77 7405 16 13 4007 18 17 AMATUER GEAR. Bench power suppliers
041435 5v 650mA 80 76 T4 7410 14 12 4008 102 95 400 v. Precision millivolt meters, chart recor-
TDA1412 12v 500mA 80 76 74 7413 29 24 4009 50 46 ders. Vanguard. Cambridges, etc.. etc., preci-
TDA1415 15 450mA 80 76 74 1420 14 12 | 4010 50 46 sion standards room equipment. B&H COMPON-
8C107. 108, 109 1110510 7430 14 12 40n 18 17 ENT LTD.. Dept. WW, Leighton Electronics
80162, 184 12 s | 142 64 54 | 4012 18 17 Centre. 59 North Street, Leighton Buzzard.
BC212. 214 13 12512 | 147 b 80 | 4013 50 46 Beds. LU7 7EG. (05253 2316). 49
H-P 0.2” LED red 19 18 17 7473 30 25 4014 90 82
H-P0.125" LED red 18 17 16 474 32 26 | 4015 %0 82
DIL Low profile 8 1o 9 1476 32 26 | 4016 50 46
Sockats 14 12 11 10 7486 32 2 | 4017 90 82 , . z
Sockets 16 13 12 1 7490 48 39 4020 97 88 EX-GOV'T MONO to multi-track tape recorders.
7492 55 50 4023 18 17 EM.I1.: Ferrograph-rich Leevers, etc. S.A.E.
7493 48 39 4024 68 62 details A. Wright, 10 Chuhch Strcet. Dowlais,
4121 U 28 4025 18 17 Glamorgan. 4991
- 4027 50 a5
4028 78 7
11 81Y88C IN9 4030 50 43
gg:[ﬁc 21 3315v 12 INA(‘J?II ‘2 4040 93 B4 MULLARD FERRITE CORES LA3 100 to 500
8C179 22 23702 12 1N4002 6 4042 74 67 kHz 54p LA5 30 to 100kHz 81p. LA7 10kHz
BF2448 30 2N3704 13 INADD4 7 4046 17 107 81p. LA13 for W.W. Oscilloscope £1.50. SPECIAL
BFYS51 18 2N3708 10 IN4I4B 4 4049 S0 45 OFFER IN 4148 switching Diodes 10 for 30p.
2N3055 49 4050 50 45 50 for £1.25 100 for £1.50. 1,000 for £10.
4068 18 17 Transistors ALL BRANDED BC147 — BCl49 —
. . 4071 18 17 BC157 — BC158 — BC15% — BF194 — BFI135 —
AY-5-1224 18 pin [_ll@clocklc+dala + tircuit .4.00 4078 18 17 BF196 — BF197 — 8p each or 100 for £6.50. All
Clock it I + 4 digits ... ... s 11.00 | 408) 18 17 prices include UK postage and appropriate VAT
Clack it IC_+ 4 digils. transistars & \ransfarmer 13.00 4507 50 45 at 8 or 25 per cent. Mail order only — Xeroz
TBABIOAS TW Audio Amp + circuil + data ... il 4511 138 126 Radio. 1 Easl Street, Bishops Tawton. Devon
TCA940 10W Audie Amp + Circuil + data . 220 4518 109 99 (5066)
TAD100 Radig IC + IF filter + data . 5 o 1.70 4520 109 a9
Carben film resistors AW 5% E12. 1.2 ea. 10 11p. 100 95p. 4527 138 126
COMPUTERS BURROUGHS E2100 series business
By return service. P&P 10p (UK) SAE enquiries. lists Schoots. Colleges suppled K]\?Xrl‘g:\egbgr:eg‘{:;::}:"g f)(;_{ersstolcrl;vﬁ‘e)g"%l g“ﬁo
S|L|CON SEN"[:ONDUCTOR SERV|CES Components Lid.. Dept WW Leighton Elec-
tror&ics %entre. 59 gorng Strzeet. Leighton Buz-
H zard, Beds, LU7 7EG (05253 2316). Surplus Test
41 Dunstable Road, Caddington, Luton LU1 4AL Erare mentllsrochaal 49
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ARTICLES FOR SALE

SCOPE TUBES D14-121-GH 50 MHZ. 4.2 v/cm
‘Y ' sensitivity, with bases and mumetal
shields. Also suitable unassembled cases, £30
the package. Suitable maing transformers,
regulator P.C.Bs (no components) inverter
transformers, multipliers, deflection amps at-
tenuator switches, time base, switches etc.
available to fube purchasers at virtually scrap

prices. Everything brand new. Phone 01-202
6282. (5072)
LINSLEY-HOOD 75 watt amplifier spares,

sescosem BDY56 £1.75. Motorola BD529, 530 65p
each, 2N5459 45p, BF259 45p Tantalum bead
100/3V 15p. Filter switch click and mains/rf
interference suppression Kkit. with full fitting
instructions, £1.35. All components brand new
and guaranteed. Prices are tax inclusive, 59
Fowey Avenue, Torquay, S. Devon. (5064)

ARTICLES WANTED

* MINICOMPUTERS
* PERIPHERALS
* INSTRUMENTATION

For fastest, best CASH offer, phone

COMPUTER APPRECIATION

Godstone (088 384) 3106
(5058)

WANTED, all types of communications receiv-
ers and test equipment. Details to R. T. & I.
Electronics, Ltd., Ashville Old Hall, Ashville
Rd., London, E.ll. Ley 4986. (63

B-D ELECTRONICS offer prompt settlement for
your surplus components. Our main field of
interest is consumer electronics. Please tele:
phone our Miss Hughes, Sandy (0767) 81616,
(22

AVO VCM 163 Vaive tester. TF 104lc Valve

voltmeter digital multimeter TDMS. 70.
Fletcher, 62 Moorbridge Lane, Stapleford, Not-
ingham, 0602 397446. (4985)

WANTED AVO VCM 163 Valve tester *' off air’’
frequency standard. Toms 70. Telequipment
D43 ‘' Plug ins.”” Modern Marconi test equip-
ment. Nottingham 0602 397446. (5053)

ARTICLES WANTED. We purchase large
quantities of Transistors 1.C.’s Diodes, etc, ete.
Please telephcne 01-359 4224. (5067)

SURPLUS COMPONENTS. Equipment and Com-
puter panels wanted for cash. Ring Southamp-
ton 722501. (5061

PLEASE HELP. Wanted Wireless World
August 1975 to save several years' collection.
Any reasonable price paid. Mr Romer, 15
Kenilworth Rd, Bognor Regis, P0O21 5NE.

WIRELESS WORLD COLLECTOR requires Jan-
uary, March, April, June July, August 1966.
Fehruary, March, April, May. June, July. Aug-
ust 1967. February 1968. February, March.
April, May. July, October, November, December
1969. July 1970. April 1972. December 1973. —
Bex No. 5065.

MEW GRAM AND SOUND EQUIPMENT

GLASGOW. Hi Fi, Cassette Decks. Tape Record-
ers, Video Equipment, always available we

buy sell and exchange for Hi Fi sets and
photographic equipment. VICTOR MORRIS
Audio Visual Ltd, 340 Argyle Street, Glasgow.

G1, 8/10 Glassford Street, Glasgow, G2, 31
Sauchiehall Street, Tele: 041-221 8958, (11

COURSES

RADIO and Radar M.P.T. and C.G.L.1 Courses.
Write: Principal, Nautical College, Fleetwood,
FY7 8JZ. 25

WE BUY new valves, transistors and clean new
components, large or small quantities, all de-
tails, quotation by return — Walton's, 55 Wor-
cester St., Walverhampton. (62
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~ Classified

MANUFACTURERS OF

Phone: (03745) 3256

ror SOUND SENSE

BUDGET KITS
MIX WITH
ARTRIDGE OR CUSTOM BUILT
ELECTRONICS -

AUDIO
MIXERS, BIG AND SMALL, FOR

i

',,‘/./r

el

e e ALL PURPOSES

= 21-25 Hart Road, Benfleet, Essex
CL))

Marsh Road

Lords Meadow Industrial Estate,

GRAPHIC ELECTRONICS LTD.

PROFESSIONAL PRINTED CIRCUITS
Small - Medium - Large Batch Runa

Prototypes

- Same Day Service

Tel. 036-32-3530
Crediton EX17 1EU

PRINTED CIRCUITS
and HARDWARE

Readily available suppties of Constructors’
hardware, Aluminium sheet and sections. Printed
circuit board, top quality for individual or published
designs.

Prompt service
Send 15p for catalogue

RAMAR CONSTRUCTOR
SERVICES

Masons Road, Stratford-on-Avon
Warwicks. Tel. 4879 (38)

STRIPPER
FOR HIRE

Your Frea issus wir
per. 1000
avalabie

cul and stripped for T6p

prinied  circuits - assembled
complete egquiprmenl manufa
Wire supplied and cul, 8 quotaton will

nathing from
HAMER & EMMIN

AUDIOMASTER BACKGROUND MUSIC . . . ser-
vice, sales. Tape programmes. P. J. Equip-
ments, 3 Unslow Street, Guildford 4801. (12

THOR-HOLE CONVENTIONAL P.C.B’’s gold
plating, roller tinning, prototypes, silk screen-
ing, drilling. All or part service. — ELECTRO-
CIRCUITS (P.C.) LTD., Delamare Road, Ches-
nut. Herts. Tel. Waltham Cross 38600 or 20344.

(84

TUBE POLISHING, mono, £5.63, colour £5.94.
C.W.0. Return carriage and VAT paid. Phone:
N.S. 300, Retube Limited, North Somercotes,
Lough, Lincs. 27

HAVE YOU DIFFICULTY lin obtaining Electronic
Components at the right price and when you
require them. We are interested in purchasing
components on behalf of manufacturers, over-
seas buyers, ete. Give our service a try and
et the benefit of over 20 years experience,
we make promises and not excuses. Contact

Tom Powell, Elekon Enterprises, 224A St. Paul's
Road. Highbury Corner, London. N1. Tel. 01-
359 4224. (5068)

BOOKS WANTED 1

BOOKS WANTED * Electronic  Transformers
& Circuits ** by R. Lee. ** Transformers’ by
F. C. Connelly. Box No. 5054.

Instruments
weII worth servicing
are worth servicing well

And now it's even easier because you can
bring or send your AVO, MEGGER or
SULLIVAN mstruments for service or
repair direct to the manufacturers joint
service and spares centre. In-house BCS
certification facility.

Londcn lnstrument Repair Centre,

Repairs Enquiries
Cunnington Street,  Archcliffe Road,
Acton Lane Works,”  DOVER,
Chiswick, Kent CT17 9EN.
London W4 5HJ. Tel: 0304 202620.
Tel: 01-995 §212. Telex: 96283.
Telex: 22583.

AVO-MEGGER-SULLIVAN

FOR
CLASSIFIED
ADVERTISING

RING
OWEN
BAILEY

ON
01-261 8508
OR
01-261-8423

z




132

Wireless World, January 1976

LIGHT SWITCH

Automatically switches on lights at ‘dusk
and off at dawn. Can aiso be used where
light and dark 1s a cons enient way to stop
and siart an operalion. Reyuires only a
pair of wires to the norma! switch. In
bakelite box. normal switch-plate size.
amp model €3.75.
VAT and Pastage 50p

8-SWITCH DISCO
LAMP
CONTROLLER

Mains motor driving a drum
with adjustable trips operating
8 changeover 10 amp switches.
so a total of 40K watts of
lighting can be controlied
enabling an untimited variety
of effects to be achieved and
changed with the minimum of
effort. This is a real snip at
£7.50 +£1.15 post and VAT.

RELAY BARGAIN

Type 600 retay. 2 changeover one open and one closed contact
Twin 500 ohm cols make this suitable or closing off DC 6v, DC
12v. DC 24v or AC mains using resistor and rectifier. 40p each
Resistor and rectifier 20p extra. Post and VAT 20p

NUMICATOR TUBES

i e

For digital instruments. counters. timers,
clocks. etc. Hi-Vac XN.3. Price 99p :ach. 10 for
£9.

MULLARD

THYRISTOR

TRIGGER MODULE

This produces pulses for

phase control trnggering, it
has two isolated outputs, so
one thyrster or two thyris-
tors {in separate arms of
bridge) may be controlled
by one module. The timing
circuit is synchronised to the mains frequency and
control is by an external variable resistor or from a
voltage or current source. Provision is made for
feed-back where automatic control is required. Price
£5.95, o

oc MULTI-SPEED MOTOR
Six speeds are available 500. 850. and 1,100 r.p.m. and
8.000. 12,000 and 15,500 r.p.m. Shaft is '« in. diameter
and approximately 1 in long. 230/240v. Its speed
may be further controlled with the use of our
Thyristor controller. Very powerful and useful
motor, size approx. 2 in. dia. x 5 in. long. Price £1.40
3 X 45p post & VAT

SLIDE SWITCHES

Siide Switch. 2 pole changeover panel mounting by m
1wo BB A screws. Size approx. lin. x %in rated 250V | Fp
lamp. 15p + 7p post & VAT, Sub Ministure Slide ?Pg

Switch. DPDT 19mm (%in. approx.) bétween fixing L\

centres 28p each + 9p post & VAT or 10 for £1.90. SP
change over spring return 250v | amp. 25p + 8p post
& VAT

TANGENTIAL HEATER UNIT

This heater unit is most efficient and quiet runming. Is as fitted in
Hoover and blower heaters costing £15 and more. Comprises motor.
impeller. 2k W element. and 1kW element aliowing switching §,2 and
3 kW and with thermal safely cut-out. Can be fitted into any metal
line case or cabinet. Only needs control switch. £5.82 plus post &
VAT £1. 2k W Model as above except 2kW £4.25 plus VAT & post 75p.
Don't miss this Contral Switch 44p. P.&P. 40p

CENTRIFUGAL BLOWER

Miniature mains driven blower centrifugal type blower unit by
Woods Powerfu! but specially bullt for quick runming—driven by
cushioned Induction motor with specially built low noise bearings.
Overall size 42" x 4'7” x 4. When mounted by flange. air is blown
into the equipment but 1o suck air out. mount fram centre using
clamp. ldeat for conling electrical equipment or fitting into a cooker
hood. film drving cabinet or for removing flusx smoke when
soldering, etc . etc. A real bargain a1 £3.30 + 60p post & VAT

DISTRIBUTION PANELS

Just what you need for work bench or lab. 4 5 13 amp sockets

YOU MAY BE IN TIME
For a valve volt-tneter at £7.50 — a signal generator
at £8.50. an oscilloscope at €12.50 — a fsn.-quency
standard al £19.50 as these and many other good
buyvs were offered in our December Advanced
Adverusing News. Send S.A E for a copy today

Of course as subscribers received this list at least a
month agn chances are best buys will have been
snapped up so whilst writing why not send €1.25 and
receive the next issue in advance

BUY YOURSELF SOMETHING
Good buys avaiiable at these prices only during Jan
Prices include VAT
PRICE Postage
£p Ep
Muliard Unilex with speakers. 15.50
Full-Fi stereo amphifier. in teak look case 9.95
7 watt stereo amphfier (American G.E.C.) 7.00
AM. I'M tuner (less dial and drive) for above
amplifier 6.50 50
Headphone stereo ampiifier 450 25
i 7 transistor pocket radio 2.00 20

1.00
40

in metal box to take standard 13 amp fused plugs and on/off
switch with neon warning light. Supplied comptete with 6 feet
of flex cable Wired up ready to work. €2.75. VAT & postupe
65p.

AUDIO AMPLIFIER

Part of the tamous Rediune background music system secondhand
but believed in good order However no guarantee we are seiling for
spares value only These are 6 valve amplitiers the output vaives are 2
x E{ 84 n push/pull, complete with mains transformer rectber and
ample smoothing equipment The mans transformer alone today woutd
costat leasit4 Sizers 83" « 5% x 4% Price only £2.00 + postage
& VAT 1 50

15A ELECTRICAL PROGRAMMER
o

Learn in your sleep Have (adio playing and kettle boiling as you awake
T
’}0 A o n
|
[+]

switch on (ights to ward oft intruders — have a warm house to come home 1o
—— s

All these and many other things you can do If you invest in an elecCtrical
programmer Clock by famous maker with 15 amp on/att switch Switch-on
time can be set anywhere 1o stay on up 10 6 hours Independent 60 minute
memory jogger A beautdul umt Price £2.95. VAT & Poslage 60p or with
glass front chrome beze! €1.50 extra
SMITHS CENTRAL HEATING CONTROLLER
Push button gives 10 vananons as tollows {1) continuous hot water and continuous central heating (2
» continuous hot water bul central heating off at might (3) continuous hat water but
central heating on anly for 2 perods duting the day {4) hot water and central
heating both on but day ume only {§) hot water all day but central heating only for
2 periods during the day (61 hot water and central heating on for 2 veriods dunng
the day tme only then for summer time use with central heating ott (7) hot water
continuous (8) hot water day time only {3) hot water twice daily (10) everything oft
A handsome looking umit with 24 hour movement and the switches and other parts necessary 1o select the
desired proy of heating Supplied complete witl winng didgram Ongnally sold we believe at
over £15 - we offer these while stocks last a1 £6.95 dach VAT & Postage 85p each

TERMS Where order is under £5 please add 30p surcharge to
offset packing expenses

J. BULL (ELECTRICAL) LTD.

(Dept. W.W.), 103 TAMWORTH ROAD
CROYDON CRO IXX

Fiuorescent kitchen hght 20 watt with tube2.95
Atlas car battery charger 6v and 12v with
. 2.25

meter 75
Battery charger kit 1.95 50
Motorised car aenal 12v with controls 7.50 80
Jumper ieads for emergency starting 1.50 50
Solder gun with work light K H)
Antex soldering iron 15 watts with 2bits. 2.95 .25
Mini immersion heater (quick cuppa) 2.00 20
Jug heater 3.00 30
Luxistor amplifier in case with speaker  6.50 50

Celestion 8" speaker 124 watts b-10 ohms 4.00 75

6 12v very high power motor 350 40
12v Smiths molor for blower, elc 2.16 40
Light dimmier, 1250 watts, disco model 425 40

2000 watt motor driven disco light flasher 4.00 20
15 switch tnotor driven disco light

controller 9.50 50
8 switch motor driven disco light controlterf.50 .50

Black (UV) light amp for disco—175 watt 7.00 .50
Randall central heating controller 7.00 30
Horstmann central heating controller 600 30
Crystal set kit 200 .25

5 computer boards (at least 250 transistors.
[Cs and other components) 100 50

Batteries (10.7v). pack of 25 1.00 10
12v mains unit for driving models 2.50 30
Dnill speed controller kit 295 40
Dnil speed controller, but made up 3.95 40

Multi-range

test meter (000 opv. fully
switched 1.95 30

EPIOK test meter 13.90 50
Sound to light unit 850 .25
Automatic night light switch 240v 4.00 25
Automatic night light switch 12v 1.50 25
Immersion heater., 2KW. standard tank
fittin, 2.00 60
Sott heating kit (transformer . etc.) 3.00 75

Use this list as an order formy und please note if your
total order for these items exceeds £20 we wiil pay the
postage

SOUND TO LIGHT UNIT

Add colow or white ight 10 your
amphher Wil operate 1 2 or 3 lamps
{manmum 450w} Unit 1n Box ail
ready to work £7.95 plus 95 VAT and
postage

ADVERTISEMENT

The Plessey Company Limited and

L.S.I. (Electronic Systems) Limited announce,
following settlement of a dispute between
themselves and General Instrument Corporation

of America and General Instrument
Microelectronics Limited, that the following
metal oxide semiconductor circuits have been

withdrawn from the market :
MP9100 Push button telephone diatter

MP9200 Repertory telephone store
MP1013A Universal asynchronous receiver/transmitter

The equivalent circuits AY-5-9100, AY-5-9200
‘and AY-5-1013/1013A can be obtained from
General Instrument Microelectronics Limited.

PLESSEY Semiconductors

Please send me

Name
Address

|PC Business Press Ltd

————————————ny

Now! The
day-hy-day
vearhook.

Day-by-day usefulness throughout 1976—that's
the keynote of our new, completely revised
Yearbook. New features include a week-at-a-
glance desk diary, and a fact-packed
Serviceman's Section. Plus the industry’'s most
comprehensive buyers’' guide, big legal and
technical sections, and pages of valuable trade
names and addresses. Order your copy now!

To: General SalesDept.. IPC Electrical & Electronic Press Ltd.
Room 11. Dorset House. Stamford St.. London SE1 9LU
_..copies of Electrical & Electronic Trader
Year Book and Diary 1976 @ £5.50 each. inclusive of
postage and packaging. | enclose cheque p.o.for

*Cheques should be made payable to

T ELECTRICAL AND ELECTRON. I

Company registered in England. Registiered No 677128
Registered address Durset House Stamford St SE1 9L U




Wireless World, January 1976

133

Wilmslow

Audio
THE firm
for
speakers!

Baker Group 25, 3.8, 0or 150hm .. .. ... £8.64
Baker Group 35, 3'8or150hm .. .. ... £10.25
Baker Deluxe, 8 or 150hm. ... .. £13.75
Baker Major, 3, 8or 150hm. . . . .. .. £11.87
Baker Regent. 8 or 15 ohm. . £10.00
Baker Superb, 8 or 15 ohm £18.12
Celestion HF1300 8 or 150hm. .. .. ... £7.75
Celestion MH 1000 horn, 8 or 15 ohm £13.50
Decca London and X over . £42.25.
Decca DK30 and X over . .. £24.06
EMI 13 x 8,150d/c. 3. 80r150hm £2.94
EMI 13 x 8, Type 350 . ... .. £9.56
- EMI 13 X 8, 25 wattbass ... ... .. £9.00
EMI 8 x 5. 10 watt. d/c, roll/s 8 ohm £3.95
EMI'T4™ x Y Base 80 . £13.25

Elac 59RM 109 15 ohm. 59RM 1148 ‘ohm £3.44

All Radford. Gauss, Castle, Jordan Watts, Eagle.
Lowther, Peertess lannoy units in stock

.____ .Prices correct at 29.1Q 75
INCLUDING VAT AT 25% ON HI-FI
8% ON PRO AND PA

Cabinets for PA AND HiFi. wadding. Vynair. etc.
Send stamp for free booklet "Choosing a Speaker’”
FREE with all orders over £7 — HiFi
Loudspeaker Enclosures Book
All units are guaranteed new and perfect
Prompt despatch
Carriage. Speakers 50p each.12'  and up 75p each.
tweeters and cross-overs 30p each. kits 8Cp each
(£1.60 pair)

WILMSLOW AUDIO

Dept. WW
Loudspeakers & Export Dept: Swan Works,
Bank Square, Wilmslow, Cheshire SK9 1HF.
Discount HiFi, PA etc: 10 Swan Street,
Wilmslow. Radio, HiFi, TV, Radio: Swift of
Wilmslow, 5 Swan Street, Wilmslow. Tel.
(Loudspeakers) Wilmslow 29599, (HiFi, etc.)
Wilmslow 26213

POLYESTER CAPACITORS
L.T.W.

Radial Lead 10% Tolerance 100V D.C. 001mfd 03p.
015mtd 035p. 1mid 06p. 0022mid 03p. 022mid
035p 15mfd O7p. 0047mfd 03p. 033mfd O4p.
22mfd 08p. 0068mfd 03p. 047mfd 04p. 47mid
15p O1mtd 03p. 068mid 05p

Axial Lead 10% Tolerance 200V D.C. O1mfd 185p.
022mfd 185p. 047mfd 20p. Imfd 25p

Dipped Tantalum Capacitors (Bead Type). Values
avallable 1, 15, 22 33.1mfd: 15,22, 33.4 7. 35v.
47 68 10mfd. 25V, 15,22 33, 47mid, 16V Prices 10p
each - 10 for 95p

Electrolytic Capacitors {Axial). 1000-40V 25p. 470-16V
15p 220-25V 12p 100-25V 6p. 47-25V 5p. 47-10V 5p,
22-40V S5p. 10-25v 5p. 4 7-63V 5p. 2.2-63V 5p.
1mtd-63V S5p Radial. 2200 (Tag) 40V 45p each.
1000 16V 25p. 470-25V 19p. 220-25V 12p, 100-25V 6p.
47-16V S5p 33-16V 5p 22-16V 5p. 10-16V 4p. 5mid-16V
4p 4 716V 4p

Carbon Film Resistors. sWatt RD1/3 5% (70 ¢) O1p
each 90p per 100 1R-1Meg (1M2-10M 104%) Special Pack
20 popular values quarter W — 5 of each 90p ‘2Watt AEL
5% 4 7R-2M2 015p each; 75p per 100 1wWatt AEL
4 7-2M2 2p each, 174 per 100. Special Pack 100
Resisitors mixed 40p

Polystyrene Capacitors (pf) 63V & 160V 5%. 10, 15,
18 22 33 56 68 100 120.150. 180. 270. 330. 390.
560 680 820 03p each 1000. 1500. 2200; 3300.
035p each 4700. 6800 8200 4peach 10,000pf 05p
each

Semiconductors. BC107/8/9 09p. BC147/8/9 10p.
BC157 8 9 9p. BCY70/1/2 17p BFYS1 189p SCR
C106D 2P4M-400V 50p each

Integrated Circuits. 741 8 Pin Di 27p. 723(TO99) 57p.
LM309K(TO3) 1 48 1/C Sockets. (Gold) B/14/16 15p.
() 8 14 16 14p

Zener Diodes. 400MW 9p 1watt 17p (Standard
voltages)

Diodes. IN4148 05p. BAX16 05p

Rectifiers. 1A IN4001 5p IN4002 06p. IN4OO3 O7p.
IN4QO4 O8p. 3Amp 3A05(50v) 10p 3410(100V) 11p

TERMS. CASH WITH ORDER V.A.T. PLEASE ADD 25%
POST AND PACKING ADD 35p ON ALL ORDERS UNDER
+5 PROMPT SERVICE ALL COMPONENTS GUARANTEED

Greenway Electronic EnmpnnemS—I

AST GRINSTEAD) LTD
52 MAYPOLE RDAD, Asl%l_mES'l; wnlgo EAST GRINSTEAD. SUSSEX RHI9 308

_ IsTo 034 28743713

INVERTERS

To operate mains equipment from 12v or 28v DC on
automatic stand-by

Sine wave Square wave Self-drnven or Frequency
controlled  Suitable for mainlaining mains supply during
power failure. runming equipent where the mains 1S not
available. or insulation from the mains Controlied battery
charging incorporated.

MAINS-STORE

Send tor informanon to

Interport Mains-Store Ltd.
30 OId Bond Street, London, W1

EXCLUSIVE OFFERS

WORLD-WIDE RANGE
NEVER BEFORE OFFERED

COMPLETE 'TRANSPORTABLE H.F. COMMUNICA-
TIONS CENTRE housed in Air Conditioned TRAILER
fitted fwo COLLINS KWT-5 500\ 8.8.B. Transmitter-
Receivers and «ne COLLINS LReceiver all fully tuneable
2 to 30 wjes digital readout synthesised frequency
control, with line amplifiers and Inputs, operating
position and iemote control facilities and ancillary
equipment. Power input 115V or 23uV A.C. Full details
on application.

PHILCO HC-150 POINT-TO-POINT STRIP RADIO HF
RECEIVERS 2¢30 mjcs. Teun fully tuneable channels to
05 kea with aynthesisers, Single and diversity reception
on IS8, DSB, BSB with 4 sub-bands to each channel.
Full details andt prices on application.

HIGHEST QUALITY [9° RACK
MOUNTING CABINETS & RACKS
CABINETS
Our Height Widih Depth  Rack Panel R
Ref. ininches #u inches in inches Space in ins, Price

L 30 60 36 42 £12.50
CR 69 30 20 = £24.00
DM 70 20 26 138 £21.00
FA 85 22 36 160 £22.00
FC 52 25 22 47 £17.00
FG 1 19 18 10 £11.00
FH 15 21 17 n €12.00
FJ 15 21 15 12 €12.00
FN 70 il 20 68 £17.00
Li6 n 2] 17 9 £15.00
LL? i6 20 12 14 £15.00
LL8 10 20 10 9 £15.00
s 17 21 17 14 £15.00
LLIo 32 21 18 46 £15.00
MM 7 22 26 68 £22.00

Also Congales, twin and multi-way Cabinets.

OPEN RACKS
Our  Meight Chanrel  Rack Panel
Ref. inlbwches Depth Space Base Price
RF 83 3 79 15 £11-00
RG 57 2 E28 14 £9

Full ictails of all above on request.
We have u large quantity of "bits and pieces”

we caunot li .t—please send ns your requirements
we can provably  heip—all cigguiries answered.

x Colhins KWT-5 SSB Transcenvers P

% Khode and Scwarz HUZ hield Strength Measurer  £45.00
« lnlenechmque SA40 Spt'clrum Analysers PUR
= Tel [+33d/b(C ! s £40.00
# Imshde Cahine: Shelf Siders £3.00
« DG732CRT’s £3.00
#*  Remscope btomge Scope with tracer £115.00
*  Textromic 519 Scope IGHZ €450.00
*  lelequipment 1.3 UsCIloscopes C Amp £47.00
* M.V.R. Action Replay 20 sec. Videodisc Unit PUR
*  Gresham quality enclosed chokes, 5H 200 m/a £2.00
*  Dow Keu Co-ax. Relays SPST 1210 110v AC £6.00
* Racal IKW S.5.B. Linear amplifiers 1.5/30 m/cs PUR
% Advance H] Syznal Generators, 15/50Kcs £18.00
« Varian VA175EA Backward Wave Oscillators PUR
*  Kintel Standard Voltmeter .001 /600 Vx .001v £40.00
= Tally 5/8 Track Tape Readers & cps €48.00
* Tally 5/8 Trac Tape Readers 120 cps £65.00
* 2 KVA Auto-Transformers £22.00
*  Coutant 40v 34 Powe Supplies £30.00
* 15 foot 15 inch Lattice Steel Mast Sections 2900
* Cintel 2 KV Pawe Supplies £35.00
*  Valradio 400 wait inverters 24v to 230 VAC £22.00
* Cawkell FU 4 Band Pass Filter Testers £60.00

We have a gquamity of Power Transtormers 250 watls to
I5KVA at voltages up 1o 40KV Best guahty at low prices
List avanlable.

Tel. 01-727 7042 or 0225 3916

Elac €%2' d/c roll/s 8 ohm . £4.06
Fane Pop 1S watt 12 ., | £5.25
Fane Pop 257 30 watt 12", . £7.50
Fane Pop 50 watt, 12" .. | ... £12.00
Fane Pop 65,12 60 watt. .. . ... ... £13.95
Fane Pop 60 watt, 15’/ . £17.25
Fane Pop 70 watt 15" £18.75
Fane Pop 100 watt, 18" .. £29.95
Fane Crescendo 12A or B, 8 or 1 5 ohm . £34.50
Fane Crescendo 15, 8 or 15 ohm . £47.50
Fane Crescendo 18, 8or 150hm .. .. £62.95
Fane 807T 8" d/c.roll/s, 8or 1S ohm . .. £56.75
Fane 8017 8" d/croll/s8 ohm . ... .. £9.95
Goodmans 8P & or 15 ohm £5.50
Goodmans 10P 8 or 15 ohm . £5.80
Goodmans 12P 8 or 16 ohm . £13.95
Goodmans 12P-D 8 or 15 ohms £16.95
Goodmans 12P-G 8 or 15 ohms . £15.95
Goodmans Audiom 100 15-0hm £13.90
Goodmans Audiom 200 8 ohm £13.90
Goodmans Axent 100 8 ohm . . . £8.44
Goodmans Axiom 402 8 or 156 ohm’ £20.00
Goodmans Twinaxiom 8’ 8 or 15 ohm £10.14
Goodmans Twinaxiom 10" 8 or 15 ohm . £10.75
KetT27 ... .. . £6.06
Kef T15 . £6.94
KetB110 .. . £8.37
Kef B200 . . .. . £9.50
Kef B139. . £16.95
KefDN8  ....... .. ... ... £2.31
Kef DN12 £5.99
Kef DN13 . . £4.50
Richard Allan HPBB 8 45 watt . . £13.25
Richard Allan CG8T 8" d/c roll/s . £7.50
STC 400 1 G super tweeter . . . . . .. . £6.56 .
Baker Major Module, each . . ' . £13.44
Goodmans Mezzo Twinkit, pair £47.19
Goodmans DIN 20, 4 ohm, each . £14.75
Helme XLK35, parr £24.00
Helme XLK40, pair £35.00
Helme XLK30, pair £19.00
Helme XLK50, pair £56.00
Kefkit 1, pair £53.00
Kefkit 111, each . . . £48.00
Richard Allan Twinkit. each £10.95
Richard Allan Triple 8, each .. ... .. £16.50
Richard Allan Triple. each. .. .. ... .. £23.95
Richard Allan Super Triple. each . . . £28.75
Richard Allan RA8 kit, pair £42.00
Richard Allan RA82 kit, pair . £63.00
Wharfedale Linton 2 kit {pair) £23.12
"Wharfedale Glendale 3 kit, pair . . . £40.62
Wharfedale Dovedale 3 kit. pair £63.12

Printed Circuit Boards - Master layouts -
Photography - Legend printing - Roller tinning -
Gold plating - Flexible films - Conventional
fibre glass - No order too large or toc small -
Fast turnround on prototypes.

All or part service available NOW............o..

WK X344

. s._-r-,-.-.muuu, Hant.

“SAVE IT"" BARGAIN
500 WATT DIMMER SWITCH

(not suitable for fluorescent lights)

Basic Module with 1" Knob . £2.00
Complete on MK switch plate .. ... ... ¥2.50
Larger 2" knob (BULGIN) 25p extra. P&P 256p
Please add 8% VAT to all orders inc. P&P.

.FRASER-MANNING LTD.
40 TUDDENHAM ROAD, IPSWICH, 1P4 2SL

SOWTER TYPE 3678
MULTITAP MICROPHONE TRANSFORMER

Primary windings for 600 ohm 200 ohm and 60 chm with
Secondary loadings from 2K ohm to 10 K ohm_Frequency
response plus/minus 2dB 20 Hz to 25 KHz Contained in
well fimshed Mumetal box, 33mm diameter by 22mm high
with colour coded end leads low distortion DELIVERY {small
quanutes) EX STOCK HIGHLY COMPETITIVE PRICE FULL
DETAILS ON REQUEST

N

E. A. SOWTER LTD., Dedham Place, Ipswich
1P4 1JP. Telephone 0472 52794

S =
WW—022 FOR FURTHER DETAILS

WW — 030 FOR FURTHER DETAILS

Racal RA-63 SSB Adaptors. new £70.00

*

* Racal RA-237 i -W Converters, new £70.00
* 19" Blank Rack Panels 8%in high £1.00
*  Apeco Lectro-stat Photo Copier LleCirostatic £40.00
»  Apecc Dial a Copy Phato Copeer Electrostatic £60.00
*  Hewleit Packamd 524C Digatal Counter PUR
*  Armec 702 31g. Generators 30 cve /30 ks £23.00
* Tunming Roller ¢oasters €3.50
« Portable Mains Battery’ Floodhghts £24.00
* 400 channel Pulse Height Spectrum Analvsers PUR
» Solartron 5. 25000 cye Oscillators £24.00
+* Addo 5/8 track Tape Punches £48.00

W have a varicd axsortient of dndustrial and
profession: | Cithode Ray Tubes available. List an
requcst.

INSTRUMENTATION-TAPE
RECORDER-REPRODUCERS

Ampex TM-2'27 4 speeds 7 tracks
“npes WYy bospeeds, 2 tracks
Ampex tR6U 4 speeds. ¢ {racky
Ampex FR6 .4 speeds, 14 tracks
DRI RM-1 4 speeds. 41racks

I"MI BTR-E's ", [ speed. 1 track

LMIRIOIG 47, 2 speeds 2arucks

Mincom CMP-190, *a, '7. 17 6 speeds. 7 trucks
nac ) T3 N Geed T iracks

Leevers Kich l;Jn-lP. Yo 2 apeeds 2racks

brices of abave £70 to £400

COMPUTER HARDWARE

* PRINTER, High speed 1000 lines pa.
* TAPE READER, Higlt speed 5/8 track
\()()( [IRIT

Prices on Application

PLEASE ADD V.A.T. AT APPROPRIATE
RATE TO ABOVE

P. HARRIS

ORGANFORD—DORSET
BH16 6BR
BOURNEMOUTH-765051
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ive Video- —PRECISION
When you need to hire Video POLYCARBONATE CAPACITORS

it pays to contact the most experienced

All High Stability — Extremely Low Leakage
RANGE DIMENSIONS

H H VALUL m) PRICE x + =
video company in the business n D EACH | 63V Range 1% 2 S
PSR ST % S all A 67 Stp p
0.22pF 33 16  64p | L.0uF 82p 62p S2p
0.25sF 33 16  67p | 2.2uF %p 5p  6lp
} ’ 0474F 33 19 80p | 4.74F €162 €13 8p
[ ] 05.F 33 19 87p | 68uF €196 £138 ELI3
0.68,F 50.8 19  93p | 10uF £240 €195 E1.64
1.0uF 50.8 19  £1.03 | I5uF £322 £279 ©224
. 20uF 50.8 254 El.44 | 224F €428 €368 €308 |
'TANTALUMZBEAD CAPACITORS — Values avarlable: 0.1,
: 0.2, 047, 1.0 2.2. 4.8. 6.F at 15V /25V or 35V, 10F at 16V /20V
R.E.W. HOUSE i or 25V. 22 05F at 6V or 16V, 33 0uF at 6V or 10V: 47 0uF at 3V or
10, 12 HIGH STREET Also al CENTRE POINT BV: 100.04F at 3V ALL a1 10p each, 10 for 95p, 50 for £4.
TRANSISTORS &1.C.5
COLUERS WODD 20/21 ST. GILES HIGH STREET NS e - o
LONDON SW19 2BE LONDON, WC2 Acie 16p | *BC547/558A 12p amG 12
. Y ADI4 w0p | BCYT2 12p 260 P
PHONE: 01-540 9684 PHOME: 01-240 3066 AFI78 30p | BDI3I/132 39p IN2926Y  llp
5 - . . ) : 8p | BFlis/167 22p 2N3054 85p
BC107/8/9  9p BF173 Ap 2N3055 50p
BCl14 12p | BFITS 26p IN3702/
DIOTESTOB IN-CIRCUIT BCI47/4/9 1op | BFIM 2p 3704 1p
BCI53/154 12p | 'BFIS4/195° 12p o TIP30A  52p
S THANSISTUR TESTER BC157/8/9 12p | *BFI9%/197° 12p TIP31A  55p
e = SRR BCI77 18p | Brao0 27p TIP32A  64p
et BCIB2/183L 1lp | *BF262/263° 60p TIP3S5  55p
BCI83/183L 1lp | BFY50/51 52 20p MPUI3I  49p
e BCI84/184L 12p |  BFXw/86/88 20p NE555 61p
*BC212/2121 Mp° | BFX85 28p HIC 32p
ELECTRON'CS BC213/213L Wlp | BRI0OI 11p ZN4l8 ELIS
o) BC214/2141 llp | GETs72  2%p SN76013ND
M PO N ENTS BC267 _ 12p 0C44,0C45 14p _E1.50
CO POPULAR DIODES—1N914 6p, & for 45p. 18 for 90p; 1N916 8p. 6

for 45p, 14 for 90p: 1544 5p, 11 for 50p, 24 for E1.00; IN4148 5p. 6
for 27p. 12 for 48p; IN4001 5'2p; 002 6p; 003 6'2p; 004 7p; 006 8p; .
007 8'ap.

LOW PRICE ZENER DIODES—400MW Tol =5% at 5mA.
Values available 3v. 33V, 36V, 47V, 51V, 56V, 6.2V, 6.8V,
T5V.E2V. 81V 10V, 11V, 12V, 13V, 135V, 15V, 16V, 18V, 20V,
22V. 24V, 27V. 30V Allat Tp each, 5 for 33p; 10 for 65p. SPECIAL
OFFER. 100 Zeners for £6.00.

*RESISTORS—High stability. low notse carbon film 5%. '2W at
40°C.'aW a1 70°C El12 series only—from 2 2¢) to 2 2ML). ALL at
1p each, 8p for 10 of any une value, 70p for 100 of any one value
SPECIAI PACK 10 of each value 2 212 to 2 2M1) (730 resistars)
E5.

The DIOTESTOR d faulty diodes and tr i 5
when still in circuit without need for unsoldering.

BRITEC LIMITED
17 Devonshire Road, London SE23 3EN
Tel. 01-699 8844 Telex: 896161

e
WW-—012 FOR FURTHER DETAILS

SILICON PLASTIC RECTIFIERS—1.5 amp brand new wire
ended DO27: 100 P 1.V. 7p (4 for 26p), 400 P.I V. 8p (4 for 30p).
BRIDGE RECTIFIERS—2': amp. 200V 40p. 350V 45p, 600V 55p.
*SUBMINIATURE VERTICAL PRESETS—0 IW only. ALL at
5p each, 5012 1001}, 2201). 470.), 6K01), 1ki). 2.2ki). 4.7k 2. 6.8k ).
10k} 15KL). 22kt). 47k 68k 1000, 250k<). 680k.) 1M
25ML). 5M).

PLEASE. ADD 15p POST AND PACKING ON ALL ORDERS
BELOW £5 ALL EXPORT ORDERS ADD COST OF SEA/AIR

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.

SPOT CASH -
CHILTMEAD LTD.

7.9, 11 Arthur Road, Reading, Berks.
Tel: 582 605

J. LINSLEY HOOD

HIGH DUALITY AMPLIFIERS AND TEST EQUIPMENT
available from

tumses  TELERADIO HI Fl WOR oW m : STABILIZER

MAIL
PLEASE ADD 8% VAT to all items except those marked with -
which are 25%.

Send S A.E. for lists of additional ex-stock items
Wholesale price Iists available to bona fide companies

MARCO TRADING
. (Dept. D1)
The 0ld School, Edstaston, Nr. Wem Shropshire
Tel. Whixall (Shropshire) (STD 094872) 464/5

{Proprs: Minicost Trading L.td.)

s

75 Watt Amplitier. PA Modute  £12.00 [Kit) £15.95 [Made] ¥ oTR . 2N1308 ¢ With two years expenence of frequency shifters the new Stabilizer includes
. i i 2N1613 . K all the features which have shown themselves to be desirable wv a umit for
Pre-amp Modute £10.25 [K!ll £14.50 {Made) o NI howl requciion 1t pravides snitts between 1 and 10 Hertz enther upwards or
P.S.U. from £18.50 [Kit) £21.00 (Made) : 2N2218 .1 downwards and has a front panel gan control signal overload LED and
F.M. Tuner. basic kil £32.00 [p.p. 70 2N2218BA . SHIFT BYPASS switch as well as a mains switch and neon This unit has
de luxe p.b. versio £37 » 70” t D 2N2218 . a considerably lgwer nose level than any previous shifter and hum prckup

e p.b. n .50 [F;l FI 2N221SA . within the small case s avorded by the mains transformer and nput
Stereo Oecoder £4.85 [KiY) £5.85 (Made] ] - 2N2221 . E transtormer 1n the balanced version being in mumetal screening cans The
it i 25 (Ki o T IN2221A . 3 input amphitier 15 protected tramy high voltage spikes on the signal line
Millivoltmeler Kit £15.25 (Kit) [Tax 8%) IN2222 . whether trom the valve equipment or occurnngthrough statc or earth leakage

Low Distortion Audio Osc. £9.50 {Kit) [Tax 8%) 2N2646 .30 voltages while a system 1s being plugged up The output line driving amplifier
s preceeded by a 24Hz high pass filter which not only provides further

Third Harmonic Analyser Kit] [Tax 8%
aly £20.25 [Ki [T ol rejection of the stifting aseillator but s general good practice before feeding

LA £17.50 (il Tax 8%. FULLY GUARANTEED o2 poutr TOMEL e bsanced or natanced gl et

Rack mounting version also avaldable offering studio guahty shder SHIFT

Tax extra 25% where unmarked. P/P extra {min. 25p) Mail order only VAT extra p&p 20p control duplicated jack and XLR connectors and a smart anodised finish with
——= Bridge Electronics an engraved front panel
FOR DETAILED"AND ILLUSTRATEO LISTS SEND S.AE. PO Box No. 10 Fishponds Bristol BS162LX ot s T 3%

FM Tuner

QUARTZ CRYSTAL
UNITS from

® 10-80.0 MHZ
& FAST DELIVERY
@ HIGH STABILITY
® TD DEF 6271-A

Millivoltmeter

' 325 Fore St, Edmonton, London, N.9

01-807 3719 Closed Thursdays WRITE FOR e sTorelnovimslottee el ne] Dow g aTor
= - - LEAFLET AT -} Sound reintorcement for tetevision studio audiences
Foldback monitoring on stage
we microphone teleph ; a5 n
I McKNIGHT Ltd e O e e B B e e e
ved
BROADFIELDS & MAYCO CRYSTAL Co. Ltd. e e R
My 5 d for d [}
DISPOSALS | [ARDLEY MORSTRAL D T £ G (o G GO o 6 o P e
TEL.HYTHE 848961 ESTATE. ‘ as well as for g ard sound 1t and public address
21 Lodge Lane, N. Finchley STD CODE 0703 . SCUTHAMPTON S04 62Y +5Hz FIXED SHIFT CIRCUIT BOARDS for WW
London,NI12 8JG July 1973 article
Telephone- . Small enough to be buiit inside the cabinets ot many amphfiers
01.445 0749 01-445 2713 01.958 7624 TE o g S £31 s evmatorme SFPROVED
- u - joard built and alhigne: WS transformer
I su" H TH“HS‘F“H“E s Nrnite or ning for leaflet ging full specitications for this or any other item -—
I FON SOUND RECONDNE AND REFADUDING EDUIFME STEREO DISC AMPLIFIER 10 OUTLET DISTRIBUTION AMPLIFIER
MAY WE ASSIST YOU TO DISPOSE OF 3 - iKMW N COMpanies. studios MICROPHONE PREAMPUIFIER PPM DRIVE CIRCUITS and Ernest Turmer
YOUR SURPLUS AND REDUNDANT i o i 194, PPM MOVEMENTS 642 643 and TWIN all meeting IBA requirements
2 i 1 SPECTRUM SHIFTER:
STOCKS " Large or small Vanable shifts 0 ) — 1000Hz for weird special effects on speech or music
We will call anywhere in the British Isles, SURREY ELECTRONICS
and pay SPOT CASH for Electronic e sThe I"o(rigu«6 ;;%«75;;0345;2:)1!;?;7
H d urre
Components and Equipment I Ipsweich IP4 1JP. '“-"-'H! ET : CASH WITH ORDER less 5% UK post free add VAT at 8%
WW—030 FOR FURTHER AIL 5
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IBM GOLFBALL

COMPUTER INPUT/OUTPUT

TYPEWRITERS

STANDARD EBCDIC CODING
Will accept normal or sprocketed paper Supplied in working
order with data sheets, circuit diagram and application
notes. Each machine serviced and tested

£100 + 8% VAT

As above but modified to take office range of Golf Balis.
£110 + 8% VAT.
PAPST (or simitar) FANS 4% x 4% x 2/ 100 c.f.m. 50/60
c/s £4 {40p).
PAPST FANS Type 7576, new, 6" dia x 2%/16 deep £5
(45p).
LIGHT DIMMERS 250w £2.70 (16p).
BC107/8/9,BC147/8/9, BC157/8/9 all 9p ea. (11p}.
ELECTROLYTICS _ S
10,000; 63v £1 (25p) 2800 100v 80p (25p) 2240
100v 75p (25p). 1000w 63v £1 {(25p) 4500. 35v 60p
(15p). 2000x 50v 35p (11p) 40004 70v 80p (20p)
4700. 63v 80p (15p) 2500. 60v 50p (12p)

EX-COMPUTER PC PANELS. 2 x 4" 50 boards for
£2.40 (62p).

OPCOA SCA7 7mm 7-seg. led display . ... €1 (12p}
QH bulbs 12v 554 . 60p (10p)
250 mixed resistors ... ... .. ... ... .. 60p (18p)
250 mixed capacitors . ... .. .. .. . .... 60p (18p)
Sirecs 60A 100py .. ... ... .. 4 for €1 (15p)
2N3055equiv .. ... ... ... L. 4 for €1 (15p)
EXTRUDED HEAT SINK for 2xTO3 .. 50p (15p)

SMALL ELECTROLYTICS

2.2 10v, 10u 35v, 50u 40v, 1004 40v, 100« 6v, 1500
10v, 64u 10v. 300k 10v, 2004 10v 12 for 45p (12p)
PIHER PRESETS 100mwW

220.470 1k, 4k7. 10k, 47k, 100k. 220k.12 for 50p (12)p.

6v O 5A Transformer 75p (18p)
ALMA REED RELAY CPRI/A 18-:30v ..  50p (10p)
REED RELAYS 6v coll h/d contacts . . 5for £1 (1 5p)
REED INSERTS h/d contacts . .. .. 10 for €1 (12p)
WATER-COOLED HEATSINKS ex. eqpt. £1.20 (40p)
CHROMED HANDLES

5' mtg. centres . . . e per pair £1 (20p)
8 mg.centres .. ... ..... .. . per pair £1.50 (25p)

P&P shown in brackets
ADD 25% VAT to TOTAL
8% VAT on PSUs. FANS, DIMMERS. BOARDS

KEYTRONICS

Shop open Monday-Saturday. 9-2
332 LEY STREET, ILFORD, ESSEX

01-553 1863 till 2 p.m.
01-478 8499 after 2 p.m.

Private enguiries, send 10p in stamps for brochure

THE QUARTZ CRYSTAL CO.LTD.

Q.C.C. WORKS. WELLINGTON CRESCENT,
NEW MALDEN, SURREY. 01:942-03348 2988

QUARTZ
CRYSTALS

@ Quality Units 2 — 105 MHz

@ Competitive Prices

@ Industrial and Mobile Radio Crystals a speciality
@ Prompt Delivery (Appx. 3 weeks)

For full details write or telephone.

C&C electronics

10 West Park, London SE9 4RQ
Telephone 01-852 9397

WW — 019 FOR FURTHER DETAILS

ANY MAKE-UP OR
COPY QUERIES
CONTACT
JOHN GIBBON
01-261 8353

Guide to
Broadcasting
Stations

17th Edition

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, shortand v.h.f. bandsin
both frequency and geographical
and alphabetical order. The book
also contains useful information
on radio receivers, aerials and
earth, propagation, signal identi-
fication and reception reports.

1973 206 pp., illustrated
059200081 £1.00

Illustrations

in Applied
- Network
Theory

F. E. Rogers

A hundred numerical and alge-
braic illustrations designed to
exemplity 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 £5.75
0408 70426 8 limp £2.65
Obtainable through any book-
seller

Newnes-

Butterworths

BOROUGH GREEN
SEVENOAKS
KENT TN15 8PH

TEL.
BOROUGH GREEN 884567
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DIRECT
COMMUNICATIONS

Division of Di{_edct Electronics
td. ’
INTERCOMMS & TELEPHONES

@ Simple 2-wav wall/ desk with 100ft cable. 6v batt
or power supplv. £16 (£1 p&p)
@ Similar but 2- to 7-way instrument only.

Installation diagram. £8.50 each (50p)

@® Superior 2- to 6-way Siemens & Halske.
Wall-desk canversion kit. term. block and cord per
instrument £1G. (50p).

@ AUTOMATIC INSTRUMENTS. Strowger compa-
tible or PX working. New/refurbished /2nd hand.

232332 706 746 722 (Trimfone), etc. Special and
foreign types.

@ ULTRA MODERN TYPES. "Gondola™ Interna-
tional Touch-button dial; Charleston (candiestick);
etc.; from£32.35

@ Pian & Key FPhones for home and export

@ Jacks; Plugs. Cords; Term. Blocks, Cables (up to
25-way and 50 pair). etc.

@ Entrance Phones and Electric Latches, with or
without intercomm, facility.

@® Telephone Amplifier (1-way), £6.95 (35p):
hands-free tele. amp. (two-way conversation),
£9.50 (50p)

#* TRANSISTGRISED UNITS. Simple 2-way batt.
intercomm. £7.75 (50p); Batt. Baby Alarm £5.25
{50p); Intercormm. with roving master £9.50 (50p)
@Wireless Intercomm. (just plug 1nto mans);
2-way £20 (£ 11 batt. op. 3-way (master + 2 subs)
£23.95 (£1); 4-way (master + 3 subs) £28 50 (£1)
* mains adaptor 6v/7.5v/9v dc £3.75 (35p).

Add VAT @ = 8%; * = 25% on post paid price
TRADE ENQUIRIES WELCOMED

MANY SURPLUS ELECTRONIC BARGAINS FROM
OLD STOCK STILL LEFT — COME AND DO A
DEAL!

34 LISLE STREET, LONDON,
WC2H 7BD

Tel: 01437 2524

SEMICONDUCTOR
CIRCUIT
ELEMENTS

Towers, T.D. Price: £6.00
ELECTRONIC CIRCUIT DESIGN
HANDBOOK by EEE Magazine

PRICE: £5.10
RADIO VALVE & SEMICONDUCTOR
DATA by A. M. Ball PRICE: £2.50
ELECTRONIC CIRCUITS & SYS-
TEMS by R. King PRICE. £5.45

HOW 10 BUILD ELECTRONIC KITS

by V. Capel PRICE: £1.95
ELECTRONIC TEST EQUIPMENT by
H. T. Kitchen PRICE: £4.90

HI-FI LOUDSPEAKERS & ENCLO-
SURES by A. B. Cohen PRICE: £6.30
DESIGMING CIRCUITS WITH IC
OPERATIONAL AMPLIFIERS by R. G.

Seippel PRICE: £3.45
VIDEOTAPE RECORDING by J. F.
Robinson PRICE: £6.25

FOUNDATION OF WIRELESS &
ELECTRONICS by M. G. Scroggie
PRICE: £4.25
HI-FI YEAR BOOK 1976 by K. Ellmore
PRICE. £2.60

* PRICES INCLUDE POSTAGE »

THE MODERN BOOK CO.

SFECIALISTS IN SCIENTIHIC
& TECHNICAL BOOKS
19-21 PRAED STREET
LONDON W2 1NP
Phone 723 4185
Ciosed Sat 1 pm
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LOW FREQUENCY
ANALYSER

50Hz—50kHz
ASSEMBLY AND INSTRUCTION
INFORMATION SAE.

Board, modul d all
PRICE £27 p&p75p  components lexcludin

components {excluding
PU)

12" CRT

Magnetic Deflection. Blue Trace
Yellow Afterglow (P7). Informa-
tion and recommended circuits
with all purchases. Brand new,
boxed, £4 each. Carriage £2.

V.A.T. at 8%

CHILTMEAD | D

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

X-Y RECORDERS

Advance, Moseley
Hewlett Packard

Price from:
£80 each
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Critics were most generous in their praise when the ¥ ~~~~——~7===========7==="~ M
Shure V-15 Type III pickup cartridge was introduced. Tt presEn ity
The ultimate test, however, has been time. The criginal

1 |
] |
engineering innovations, the uniquely uniform quality : Arm or Unit :
and consistent performance reliability of the V-15 Type |
Il have made it THE classic choice as the source of 1 _ —— !
sound for the finest music systems, both here and : Cartridge :
abroad. h B 1
Consider making the relatively modest investment of a % Amplifier :
new cartridge to upgrade the performance of your | . - |
entire hi-fi system. Why not ask Shure Electronics Name I
Limited for their recommendation? | |
1 - |
Shure Electronics Limited ! Address 1
Eccleston Road, Maidstone ME15 6 AU v B - !
Telephone: Maidstone (0622) 59881 'l Ple 8 erd the best Shure cartridge to :
1

upgrade my system

The original manuscript by J. S. Bach shown is repro- ' I l R
duced by kind permission of the Trustees of The British ‘ S U E

Museum.

WW-—002 FOR FURTHER DETAILS
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Before Concorde

first took tothe
air...

we made a
lot of contacts
onthe

flight deck.

Ersin Multicore 5-core solder was used for
thousands of electrical connections on the
British assembiled Concorde. High-class con-
nections! And Ersin Multicore quality will
Y e YA . ensure that they stay connected. Before selec-
2‘4,‘_]:;_5‘3%?:5;5; e amm O * tion, Ersin Multicore Solders were subjected to
; - rigorous testing against an extremely demand-
ing international specification. They passed
with (dare we say it?) flying colours. Ersin
Muiticore is always coming out best by test.
The World's leading manufacturers of electronic
equipment use Ersin Multicore Solder to ensure
the utmostin reliability, efficiency and economy
of soldered joints, whether they are making
equipment for use in the sea, on land, in the
air or in outer space. Write, on your Company’s
headed note paper, for technical information
about Ersin Multicore Solder, Solder Chemicals
and high purity EXTRUSOL for soldering
machines and baths to:

Multicore Solders

Limited, Maylands Avenue
Hemel Hempstead Herts.HP2 7EP
Tel: H.Hempstead 3636

Telex 82363




