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the X25

Salderinglron

220-240 Volts or 100—-120 Volis
Model X25

The leakage current of the

X25 s 0nly afew /3

micrecamps and cannot harm
the most delicate equipment.
Tested at 1500v A.C.

25 watt.Fitted long-life
iron-coated bit 1/8"
2 other bits
available 3/32"
and 3/16"

Price: £1-78
{rec. retail)
P &P 8p
V.A.T.
18p

“elementary”

One ceramic shaft to give you near-perfect insulation and negligible
leakage current (only 3—5 microamps) so that you can safely solder
delicate and expensive integrated circuits and transistors, even when *live”".

Another shaft, of stainless steel, to give you the strength required

ot an everyday robust general purpose iron.

Plus large volume long-life bits to store the enormous neat-capacity

of the 25 watt element. Bits that do not stick (no screws or pins)

and bits that slide over the element shaft to give you efficient heat
transter and a capacity equivalent to irons of 2—3 times the wattage.

MODEL CCN

220 volts or 240 volts. The 15 watt
miniature model CCN also has
negligibie leakage.

Test voltage 4000v. A.C. Totally
enclosed element in ceramic shaft.
Fitted long-life iron-coated bit 3/32".
4 other bits available 1/8", 3/16", 1/4"
and 3/64".

(ke

From radio or electrical dealers,
car accessory shops or
in case of difficulty direct from:—
ANTEX LTD. FREEPOST
(no stamp required} PLYMOUTH
PL1 1BR. Tel 0752 67377.

.

MODEL G

18 watt miniature ron, fitted with
long life iron-coated bit 3/32"".
Voltages 240, 220 or 110.

PRICE: £1-95 (rec, retail)

P &P5pV.AT. 20p

PRICE: £1-95 (rec. retail) P & P 5p V.A.T, 20p

P&P 120 V.AT.31p

Please send the ANTE X
colour catalogue.

D Please send the following:

. N
R e o — )

MODEL CN

Miniature 15 watt soldering iron fitted
3/32" iron-coated bit. Many other bits
availabte from 3/64", to 3/16",
Voltages 240, 220, 110, 50 or 24.
PRICE: £1-75 (rec, retail) P & P 5p

MODEL CN2 WaSligils

Miniature 15 watt soldering iron titted
with nickel plated bit 3/32"".

Voltages 240 or 220. V.A.T. 18p
PRICE: £1-75 (rec. retail) P & P 5p

MODEL SK.2 KIT

MODEL =, Contains 15 ini
e ’ /;% Contains 15 watt miniature
. e - ’ iron fitted with 3/16 #"
’:l“-i{f;:‘:; MLX.KIT f/ bit, 2 spare v
S l"‘:‘_::m Bgnerv-operaled 12v. MODEL s 5/32"
25 watt iron fitted and 3/32" . "
A W\ with 15’ lead and 2 SK1 KIT heat sink,
5 . — heavy clips for con- Contains 15 watt solder,
E:-,_::—_-—; B e nection 1o car battery. miniature iron fitted with 3/16”  and ""How to
- - Packed in strong bit, 2 spare bits 5/32" and Solder”
T plastic wallet with book- 3/32", heat sink, solder, stand booklet. ==
et ® let “"How to Solder’* and “How to Solder” booklet, PRICE: £2-60 P
PRICE: £2-05 (rec. retail) P & P 120 V.AT.22p  PRICE: £2.95 (rec. retail) (rec. retail) 5

P&P8p.V.AT.27p
I enclose cheque/P.O./Cash

(Giro No. 2581000} Reg.No: 393594
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CONSTRUCTIONAL PROJECTS

P.E. RONDO QUADRAPHONIC SOUND SYSTEM by B. Cole
The first of a series of articles describing Quadraphonics in theory and practice—

with practical details of a decoder 752
PHASING UNIT by D. Benfield

A simple sound effects unit 712
P.E. SOUND SYNTHESISER—8 by G. D. Shaw

Voltage controlled output amplifiers and differential amplifier T75
AUDIO LOGIC PROBE by B. Woodland

Uses two different tones to indicate logic leveis 782
ENLARGER EXPOSURE METER & THERMOMETER by J. M. Bartlett

An invaluable aid for the photographer who makes his own prints 790

GENERAL FEATURES
INGENUITY UNLIMITED

Car windscreen wiper control 768
LOGIC TUTOR EXPERIMENTS—5 by M. J. Hughes

Exclusive OR Function ™
NEW DEVICES ... APPLICATIONS

Describing the TGS (Thermal Gas Sensor) of the PE Electronic Nose 786

NEWS AND COMMENT

EDITORIAL—A New Dimension in Sound 51
SPACEWATCH by Frank W. Hyde

Boulders of Saturn—Gravity Controversy—ESRO and Satellites—Joint Projects 167
NEWS BRIEFS

Open University & Electronics—British Technology for USA—Measurements 780
ELECTRONORAMA

Cable laying in the Atlantic, from factory to sea floor 788
MARKET PLACE

A look at i.c. accessories and audio equipment 797
INDUSTRY NOTEBOOK

What's happening inside industry 798
PATENTS REVIEW

Cough Monitoring—Wind Direction Indicators 801
READOUT

Readers join in the log versus linear controversy 802

Our October issue will be published on Friday, September 14, 1973

© IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or partare expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept lega! responsibility for it. Prices quoted are those current
as we go to press. Subscription Rates including postage for one year, to any part of the world, £2:65. International
Giro facilities Account No. 5122007. Please state reason for payment, ''message to payee”.
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RADIO & TV SERVICING

% ----...*.._ s |
‘ADIO ANT: RADIQ AN
ELEVISION TELEVIS]
i BERVICIN(, ON
N —

Essential data for over 1500
popular models

With this vast 6-volume library at your fingertips you
have all the necessary servicing data you need covering
almost every popular model from 1967 to the very latest
on the market today. And not only radio and TV but
stereograms, record players and tape recorders too.
Much of the earlier information on this equipment is
quite unobtainable elsewhere and Radio & TV Servicing
is now the only available source of technical data. The
1973 edition, now ready, brings the library right up-to-
date with abstracts from manufacturers’ service
bulletins issued during the past year. Radio & TV
Servicing is the only work of its kind — a money-spinner
that no service engineer should be without.
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6 volume library 6773 is nnw rea l

Speedier, more efficient servicing
means increased turnover. ..

This library is a gold-mine of technical
information. Six hard-bound volumes giving
vital data on more than 1500 models of
Television (colour and mono), Radios, Car
Radios, Stereograms, Record Players and
Tape Recorders. More than 4000 pages
clearly display thousands of circuits, printed
panel diagrams, component layout diagrams,
waveform graphs, block diagrams, etc. Over
BOO pages, devoted entirely to Colour TV,
include installation instructions, new term
explanations, purity adjustments, colour
balance, static convergence and a wealth of
invaluable information. Here, in fact, is all
the data you need for efficient and speedy
repair work.

Your Guarantee

Sending for these valuable books, even
though you also enclose your remittance,
commits you to nothing. Unless you are
absolutely satisfied you are perfectly free
to return the set and if you do so within 10
days of delivery your money will be refunded
in full and without question.

How to get your 6-volume set
Detach the Order Form below and send it,
with the appropriate remittance to :
Purnell Book Service Ltd.,
Box 20 Abingdon, Berks, OX14 4HE

€100
[

Ji

®

LWOSC
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Makes of Colour TVinclude:
Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca, Dynatron, Ecko, Ferguson,
Ferranti, G E.C.. Invicta, H.M.V., Marconiphone, 1.T.T./K.B., Masteradio, Murphy,
Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer Electronics, Korting,
R.G.D., Sony, Telefunken.

All these makes of Mono TV, Radios,Car Radios,

Stereograms, Record Players, Tape Recorders:

Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C., Bush,
Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone, Ecko,
Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C.. Grundig, Hacker, Halcyon,
H.M.V., Hitachi, Invicta, 1.T.T./K.B., JugoElektra, Klinger, Loewe Opta,
Marconiphone, Masteradio, Monogram, Murphy, National, Nivico. Perdio, Peto
Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette, R.G.D.,
Roberts’ Radio, Robux, Sanyo, Sharp, Sobell, Sony, Standard, ST C, Stella,
Stereosound, Telefunken, Teletron, Thorn, Sanyo, Ultra, Unitra, Van Der Molen,
World Radio, Thorn Consumer Electronics, Elpico, Rigonda (USSR), Waitham.

Plus such developments as: :

Mullard Integrated Units, Electronic Video Recording and Reproduction — EVR
system, Radio Receivers — Car radios, Stereo Multiplex reception, Capacitance
Diode Tuning, Colour Television Test Equipment - Crosshatch Generator,
Degaussing Coil, E.H.T. Meter, Colour Bar Generator, Cathode Ray Oscilloscope,
Power Supply requirements, Alignment, Circuit design.

‘--------------l

. To: Purneli Book Services, P.O. Box 20, Abingdon, BerksOX 14 4HE
Please send me the 6-volume set of RADIO & TV SERVICING for which
| enclose cheque/P.O. No. — _ crossed and made

payable to Purnell Book Services Ltd.

forthe full cash price of £27.75 tick
for £10 deposit to be followed by 4 successive appropriate
monthly payments of £4.75 (total £29) D box

| understand that unless | am entirely satisfied | may return the volumes
in good condition within 10 days and my money will be refunded in full.
BLOCK LETTERS PLEASE

Name____ i

Address _ __

TRADE APPLICATION (Tobe accc;mpanied by Trade Order)

Please supply — 6-volume set(s) of RADIO & TV SERVICING at

£27.75 per set. (Credit 30 days)
BLOCK LETTERS PLEASE

Name__ - - - — -

company — .

Signature_ .

IMPORTANT : Individual volumes are available on application.

Please return entire form. Available U.K. only 027

Purnell Book Services Ltd Reg London 958963, 49 Poland 51, London W1
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TERMS Retail mail order subject to'£1-:00 minimum order.
Cash with order only. Trade and educational establishments
M/AC on application (minimum £5-00).

Postage 10p inland, 25p, Europe.

GUARANTEE: Ali goods carry full manufacturer’'s
warranty. Get in touch today for a complete SCS COMPONENTS, P.O. Box 26,

run-down of devices available from SCS.(include SAE). Wembiey, Middlesex HAO 1YY
The ‘Professional’ Amateur Supplier

. ' ~ Bcompatible device
device of the month ZN414 P MEC 40008

——560: 0,258 The Ferranti ZN414 is a complete a.m. e
475 0,15 ¢ i i R H The Motorola
radio circuit which operates +-Watt Audio

ag3  from 1.1to 1.8 volts and requires Amplitier is
|| 051 only battery, earphones and antenna ﬂﬁfr',ﬂ?ifafgc’e' of
-

plus a tuning capacitor and two battery powered
. . portabje radios.
0.76J decoupling capacitors. The ZN414 % 250 mW of Audio Output Power

S features: medium and long waveband, * Low Standby Current— 3-5 mA typical
RA(iR * Low Harmonic Distortion
04830 goo,d stability on assem.bly’ e * Reduces Component Count in
: setting up of IF coils, plus Portable Radios by Two Transformers

much more. and Two Transistors
* Eliminates Costly Component

Matching Requirements
motorola 1/4 watt
audio amplifier

MFC4000

Video Spray 90
cleans tape heads-
inoperation .

FIBRE OPTIC

High quality glass Fibre Optic cable manufactured
by a World famous W. German optical group. Ideal for
all light transmission applications and experiments
(450-1,300 nm) light monitoring — ‘opto-electronic system —
short distance communication systems etc.

Type LKF 450. 450 glass fibres, 40 micron diameter held
within a tough, highly flexible P.V.C. sheathing. 0.d. 2.3 mm.
17p per metre (39”) plus P & P 5p.

Type LKF 800. 800 glass fibres, 70 micron diameter
held within a tough, flexible P.V.C. sheathing. 0.d. 4.0 mm.
£1.75 per metre (39”) plus P & P 10p.

End Ferrules. Specially produced brass ferrules for these
cables. LKF 450 10p for 10 LKF 800 20p for 10. No P & P

when purchased with either type of Fibre Optic cable.

Cheques or Postal Orders to:
H.V. SKAN LIMITED,
425/433 Stratford Road, Shirley,
Solihull, Warwickshire, B90 4AE.
Tel. 021-744 6791. J

A quick squirt of Video-spray 90 and
your tape heads and gaps are rapidly
cleaned. And you can use Video-spray 90 whilst the machine
is in operation. It dissolves even hardened dirt by
simultaneous physical and mechanical action.

99-8%, pure, Video-spray 90 can be used safely with any video
or sound recording machine. The spray doesn’tattack plastics,
is efectrically non-conductive and is not inflammable.
Supplied in 2:5 oz. and 6 oz. cans. Available through

your retailer or direct from:

Special Products Distributors Ltd.

81 Piccadilly, London W1V OHL Tel: 01-629 9556
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Choose a HeathKkit project.. make your
spare time more rewarding

s6o0

And your first step is absolutely Free—simply send today
for the latest Hi-Fi/Electronics catalogue from Heath,
the world leaders in electronic kits. Every model is designed
with the beginner in mind, and the assembly manuals are
famous for their clarity and easy to follow step-by-step
instructions. The latest Heathkit catalogue contains many
new Kit projects that will appeal to you and all our models
offer unbeatable value for money. Payment is so easy too—
choose cash or low deposit terms (starting at £2 per month
for up to £40 credit).

Anyone can build a Heathkit model using only a few
simple tools found in most homes and added to this is a
technical consultant service both before and after purchase.

These are just a few of the unshakeable reasons why
Heathkits are so popular throughout the world. Some
samples from our range are shown here.

Ask about
our low deposit
terms

Practical Electronics  September 1973
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LOUDSPEAKER KITS feature fuliy finished cabinets for
fast, easy building.

STEREQO HI-FI SYSTEMS and SEPARATES offer state-
of-the-art performance and design.

AUTOMOTIVE TEST AND ANALYSER KITS make
car testing and trouble-shooting a pleasure.

LOW PRICED TESTERS AND INSTRUMENTS for
hobbyist and technician.

PORTABLE RADIOS AND HOME/OFFICE
INTERCOMS 0

DESK AND POCKET ELECTRONIC CALCULATORS
METAL LOCATORS of advanced solid-state design.
AMATEUR RADIO AND SWL RECEIVERS, etc.

even a robust BATTERY CHARGER KIT

And many more models too numerous to mention here.

Please send me a FREE Heathkit catalogue and
{ details of your Cash and Low Deposit terms

1

I Name
1
: Address

HEATH Heath (Gloucester) Limited.Dept. PE-09-73

Gloucester GL2 6EE. Telephone 0452 29451
Schlumberger |

e ————————— e

ettt |
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ALL PRICES ARE INCLUSIVE
OF V.A.T.

FANTASTIC OFFER
GARRARD SP25 Mk. 1li

Goldring G800. Teak finish, plinth
and tinted cover with mains lead
and DIN plug and screened lead.
All fully wired. Please add £1.75 for

P. & P.and tns £ I 4.20

TURNTABLES

Please add 95p P. & P. & Ins,
BSR MP60 £8-35
Garrard SP25 Mk. 111 £8-70
Garrard SL658B £12.30
Garrard AP76 £16:45
Garrard 401 £22-45
Garrard Zero 100 single £30.55
Garrard Zero 100 auto £33-20
Goldring G185/P&C €59:35
Goldring GIOIP P&C £19-40
Goldring GL72 £21.95
Goldring GL72/P £28-55
Goldring GL75 £17-40
Goldring GL75P £33.95
Goldring GL75 Lid £3-85
Leak Deita £44.20
Pioneer PL12D £35-10
Thornes TDI25 £54:15
Thorens TD125 AB £81-40
Thorens TD160 AB&C £44.90
Wharfedale Linton

with cart £25.00

TUNERS

Please add 93p P. & P. & Ins,

Alpha Highgate FT 150 £33.30
Amstrad Multiplex 3000 £24-80
Leak Delta FM (Cased) £47-45
Leak Delta AM/FM £56-45
Metrosound FMS 20 Mk. Il £34.85

Rogers R/brook FET4 (Cha) £29-50
Rogers R/brook FET4

(Cased) £31.90
Rogers R/bourne FET4

(Cased) £41.25
Sinclair PRO60 Mod £14.90
Sinclair cased tuner £26-15

TUNER AMPLIFIERS

Please add £1.1C P. & P. & Ins.

Atpha FR 3000 £61:35
Goodmans Module 80 £59-90
Goodmans Mod 80 Com £107.75

Goodmans Mod 90 £74-65

Goodmans One-Ten £86.65
Leak Delta 75 £107.7%
Rogers R/Brook cha. £62:30
Rotel |50A £45-90
Rotel 200A £58-95
AMPLIFIERS

Please add 95p P, & P, & Ins.

Amstrad 8000 Mk. II £16-45
Amstrad 1C2000 £18-80
Amstrad Integra 4000 £21.50
Alpha Highgate FA400 £39.05

All prices
correct at time
of press.

E & O and
are subject to
alterations.

JIOLL

Global’s coLpeEN

® OAuaranter @

N\
8 WE GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE
(

rwm

IF ANY (TEM O GOODS 1S MOUND TO BE GENUINELY
OEFECTIVE WE WILL REPLACE THE SAID GOODS
WITHOUT QUESTION. AFTER 7 DAYS GOODS ARE

COVERED BY MANUFACTURERS 12 MONTHS
GUARANTEE
NN

Global 10 + 10 £19-7%
Global 20 + 20 €25-20
Leak Delta 30 £51-05
Leak Delta 70 £63-23
Metrosound ST20E Mk. Il £29-60
Metrosound $T60 £50.85
Rogers R/brook Ch £41-15
Rogers R/brook Ca £44.50
Rogers R/bourne Ch £54.25
Rogers R/bourne Ca £56-90
Sinclair 2000 £24.15
Sinclair 3000 £31-00
Sinclair 605 £21.45
Sinclair PRO 60 2 » Z30/PZ5
Sinclair PRO 60 2 x 230/PZ6
Sinclair PRO 60 2 < Z50/PZ8

Trans £25-25
Sinclair AFU (Filter Unit) £4-95
Sinclair Stereo 60 Pre-amp £7-35
Sinctair IC 12 (int. Circ) £2.20
Sinclair Z30 Amp £3-85
Sinclair Z50 Amp £4-50
Sinclair PZ5 Power Supp £4-20
Sinclair PZ6 Power Supp £6-15
Sinclair PZ8 Mains Trans £4.95
Sinclair PZ8 Power Supp £618

SPEAKERS

£1.65 for P, & P. (per pair)
Amstrad Acoustra 1500 £27-95
Amstrad Acoustra 2500 £31-95
Apollo 138 £14.05
B&W DMX 5 £41-65
Celestion Ditcon 15 £45-90
Celestion Dirton 44 £74.90
Goodmans D/Maxim £39.70
Goodmans Mezo 3 £49.70
Goodmans Havant £34.45
Keletron LS 100 £20-30
Leak 150 £32.75
Sinclair Q16 £10-95
Sinctair Q30 £30-60
Wharfedale Denton il £25-70

SPEAKER UNITS

Wharfedate Unit 3 £15-60
Wharfedale Unit 4 £27-28
Wharfedale Unit S £39.60
CARTRIDGES

Please add I1p P. & P, & Ins.

Goldring G850 £2.85
Goldring G800 £3.70
Goldring G80OE £6-45
Goldring GBOOSE £12:18
Shure M3D £3:18
Shure M44E £4-40
Shure M55E £5-00
Shure 75ED Type 2 £9-35
Shure VIS5 £25.-95
Shure M75EJ Type 2 £8-10

PLINTH & COVERS

£3-02

For Garrard SP25, 2025TC, 3000.
BSR, McDonald MP60 £3 08 P & P.
71p. For AP76, SL72B, SL95B, etc.
£4.51 + 7lp P. & P.

AN
DIFL
ARENU

Dept. (PE9), 174 Pentonville Road, London, N.1. Tel. 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue

liford, Essex.

Tel. 01-550 1086

Open Monday to ‘Saturday 9.30 a.m. to
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MA'L ORDERS. Qrder with confidence. Sena Postal Order. Chegue.

. Money Order, Bank Draft. Giro or Cash by Registered
Mail. CALLERS: Please note that cheques can only be accepted togetner
wjtn Cheque cards (not Barclay Card).
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Multicore Solder Cream
for high quality joints in
the Electronics Industry

New Multicore Solder Cream
was designed for jobs where
second best will just not do.
Like manufacturing diodes for
instance. Or making a tuner
chassis. or soldering thick-film
cireuits. Multicore Solder
Cream. a finely graded solder
alloy powder in a thixotropic
organic vehicle. is easier.
quicker, more economic and
more reliable than
conventional techniques.

Multicore Solder Cream is

different. It doesn't spil or
need stirring. !t can be applied

good spread. strong joints with
low contact angles. Suitable as
a temporary adhesive during
assembly. the clear colour flux
residue—without solder
globules—mmakes inspection
easier. There are three types
of Multicore Solder Cream
one of them mav be just what
you're looking for.

For full information on this
or any other Mullicore
products, please write on your
company's
letterhead
direct to:

by syringe. automatic
dispensers or screen prinling
giving instant soldering with

-
Muiticore Solders Ltd., Maylands Avenue. Hemel Hempstead.
Herts.HP2 7EP.  Tel: Hemel I Hempstead 3636. Telex: 82363.

The Dexter
Capacitor
Discharge Ignition
Urit can improve
performance in
many ways
* EASIER STARTING
* REDUCED FUEL
CONSUMPTION &k BETTER

GET BETTER aurouns =
PERFORMANCE .,

wiDEXTER
CAPACTOR ISCHARGE IGNTION,

///
“’/ TOP SPEED % EXTENDED LIFE

- -,
- ey . FOR BATTERY AND SPARK PLUGS
——
A N U N W

* NO MORE CONTACT-BREAKER POINT
BURN * IMPROVED COMBUSTION %

The Dexter Capacitor Discharge Ignition Unit is fully suppressed
1o prevent radia interference 1t can be fitted easily and simply
to your car. and costs only £9 80 plus 25p post and packing

12 Vot neg. earth only. Fully guaranteed for 12 months

DEXTER & CO. 1 Ulver House
18 King Street. Chester CH1 2AH. Tel 0244-25883

WINDSCREEN WIPER
DELAY KIT

Complete kit of parts including drilled and tinned fibreglass printed
circuit board.

The unit provides intermittent wiper operation with a delay up to
approximately 60 seconds which can be varied to optimise visibility in
conditions of light rain, spray, etc. The original wiper switch overrides

when normal operation is required.
Suitable for most British cars
£2:86 s ¥at ESSEX X-RAY G0. LTD.
Cash with order 57 THEYDON PARK RD.
THEYDON BOIS, EPPING, ESSEX CM16 7LR
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BiI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES

EX G.P.O. NORMAL.
HOUSEHOLD TYPE

ONLY £1-05

POST & PACKING 45p EACH

TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 274p

2
POST & PACKING l6ip

TESTED ANO GUARANTEED PAKS

A

B8l 10 Boeq hepeed PO, cype | 55D

B99 200 J i ineiey caonced by weighc S5P
_ Post & packing 15p.

4 250 Ct s Counted by weighe 55P
Post & packing 15p.

l17 40 :/;/;:v;::ni}lz::snnors. Mixed ssp

W FgTim i g5

1820 SR Sien s

MIO 20 Lo O, S5p

05 100 Piact Pese ST S5 s5p

Unmarked
M3 30 e bes 5P
6 s s ops MC 945 0P

H40 20 BFY 50/2, 2N696, 2N 1613, ssp

Our famous PI Pak is still leading
in value for money

OVER

1,000,000

TRANSISTORS IN STOCK

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

Siticon planar plastic transis-
tors. Unmarked, untested,
) factory clearance. A random
sampling showed these to be of remarkably
high quality.
Audio PNP, simitar to ZTX500. 2N3702/3,
BCY70, etc.
Audio NPN, similar to ZTX300, 2N3708/9
BC107/8/9, BCI68/9 etc.
Please state Audio NPN or Audio PNP when
ordering.
ALL AT 500for £3-30, 1,000for £5-50, 10.000
for £44.

P&PIlp per 1,000

OUR VERY POPULAR 4p TRANSISTORS

TYPE "“A" PNP Silicon Alioy, TO-5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
“E" PNP Germanium AF or RF
PE "'F'* NPN Silicon plastic ericapsulation.
TYPE 'G"' NPN Silicon, simitar ZTX300 range.
TYPE "'H' PNP Silicon, similar ZTX500 range.

RELAYS FOR
8 VARIOUS TYPES £] -]“
P& P2T}p

CATALOGUE
FOR

TRANSISTORS,
RECTIFIERS,
DIDOES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

FREE

100,000 -=x...

in stock, more on way !

NOW IN TWO RANGES

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quantity to all
parts of the worlid and we are proud to offer
them under our Tested and Guaranteed

terms.
Range | VCE Min. IS HFE Min. IS
1-12 13-28 26-50
40 watt 22p 20p t8p
90 watt 26ip 244p 2p
Range 2 VCE Min. 40 HFE Min. 40
1-12 13-25 26-50
40 watt 33p Jlp 19p
90 watt 3I8ip 36¢p 33p

Complementary pairs matched for gain at
3 amps. Ilp extra per pair. Please state
NPN or PNP on order.

INTEGRATED CIRCUITS. We stock a
large range of .C.s at very competitive prices
{from Ilp each). These are all listed in our
FREE Catalogue, see coupon below.

NPN Silicon uncoded TOs

H41 BD131/8D132 Complemen-
2 tary Plastic Transistors 55p

Full of Short Lead Semiconductors and
Electronic Components, approx. 170.
We guarantee at least 30 really high
quality factory marked Transistors

METRICATION CHARTS now availabie.
This fantastically detailed conversion cal-
culator carries thousands of classified
references between metric and British (and

5.A.) measurements of length, area,

UNMARKED UNTESTED PAKS

B! German um Transistors
50 NP, AF‘ and RFI SSP PNP ‘"d, NPN, ‘“d. volume, liquid measure, weights, etc.
a host of Diodes and Recti- Pocket Size. 15p, Wall Chart, 18
Bés {50 G"“““'“’" Diodes 55 fiers mounted on Printed P e
Min. glass type p

Circuit Panels. ldentifica-
tion Chart supplied to
give some information
on the Transistors.

LOwW COST DUAL IN LINE I.C.
SOCKET:

14 pin (ype at 16jp each
16 pin type at 18p each

883 Trans. manufacturers’ re-
200 [ ypes NPN. PP, 55P
Sil. and Germ.

Now new low
profile type.

B84 Silicon Diodes DO-7 glass
100 2 con O as00, 0A20s  55p

886 Sil. Diodes sub. min.
100 3o S NS i 6 types 55p
Hé 250mW. Zener Diodes
A0 i s Tope 55p

HI5 Top Hat Silicon Rectifiers,
30 e T Nixed voles 55p
HI6 Experimenters’ Pak of
|5 In(eglfa;ed Circuits. Data 55P
supplie
HI7 3 amp. Silicon Stud Recti-
20 fiers, mixed volts 55P
H20 BY126/7 Type Silicon Recti-
20 fiers | amp. plastic. Mixed 559
volts
H4 Power Transistors, PNP,
15 e PR Siicon 7023 55P
Can

MAKE A REV COUNTER

FOR YOUR CAR

The ‘TACHO BLOCK'. This
encapsulated block will turn
any O-lmA meter into a
linear and accurate rev.
counter for any car with
normal coil ignition system.

£1°10 each
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Pleass ask for Pak P.l. Only 55p. i
11p P & P on this Pak.

A CROSS HATCH GENERATOR
FOR £3.85 1!

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
In(egra(ed CII‘CU!( design for easy cons(ruc(:on
and reliability. This was a project in the
September 1972 edition of Television.

This complete kit of parts costs
£3-85, post paid.

A MUST for Colour T.V. Alignment.

Electronic Transistor Ignition
Now in kit form, we offer this ‘‘up-to-the-
minute’’ electronic ignition system, Simple
to make, full instructions supplied with these
outstandlng features: Transistor and con-
ventionalswitchability,burglar prooflock-up
and automatic alarm, negatlve and posmve
compatlbllm/ This projectisa‘‘star’ feature
in the September edition of ‘‘Electronics
Today International’’ magazine availablefrom
August 10th. Our kit is recommended by
the ETI magazine.

Complete kit including P. & P. £7-92
Ready built & tested unit £3:02 EXTRA

BOOKS

We have a large selection of Reference and
Yechnical Books in stock.
These are just two of our popular lines:
B.P.I. Transistor Equivalents and
Substitutes: 40p
This includes many thousands of British,
U.S.A., European and C.V. equivalents.
The 1iiffe Radio Valve & Transistor
Data Book 9th Edition: P & P23}p. 75p
Characteristics of 3,000 valves and tubes.
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.

Send for lists of publications.

N.B.—Books are void of V.A.T
—

’P-----‘

fease send me the FREE Bi-Pre-Pak Cotologue

NAME...

I ADDRESS

ALL PRICES INCLUDE 10% V.A.T.

MINIMUM ORDER 55p. CASH WITH ORDER
PLEASE. Add llp post and packing per order
ovsnssAs ADD EXTRA FOR POSTAGE. ,

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344
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Sinclair Project 60
Now-the Z.50 Mk.2

with built-in automatic
transient overload protection

When originally introduced. the Sinclair Z.50 proved how it was possible to
design and produce a popularly priced modular power amplifier having
charactenstics to chalienge the world’s costhest amplifiers. Many thousands of
Z.50's are now giving excellent service day in, day out. But we have also learned
that constructors do not atways use their Z.50's ideally. That is why we have
introduced modifications whereby risk of damage through mis-use is greatly
reduced and performance further enhanced. The Z.50 Mk.2 has improved
thermat stability. more accurately regulated D.C limiting to ensure more
symetrical output voltage swing and clipping and still tess distortion at lower
power. Z.50 Mk.2 is compatible with all other Project 60 modules. and may be
incorporated to advantage in existing systems. Eleven silicon epitaxial planar
transistors are now used. two more than in the original Z.50; circuitry has been
re-designed. making this versatile high performance amplifier better than ever.

Brilliant new
technical specifications

Inputimpedance 100 KQ

Input (for 30w into 8<2) 400mV

Signal to noise ratio, referred to full o/p at
30v HT 80dB or better

Distortion 0.02% up to 20W at 8(2. See curve
Frequency response 10Hz to more than

with free
manual

230 the power £5.48

amplifier for quality and
economy

it 200 KHz 4108
ree
- Max. supply voltage 45v (42 to BQ speakers)

(50v 150 speakers only)

Min. supply voltage 9v

Load impedance — minimum : 4Q at 45v HT
Load impedance — maximum : safe on open
clrcutt

£4.48

WATTS INTO
AND AT 1MH2

00 AT a5V WY

The Z.30 provides excellent facilites for
the constructor requinng a high fidelity
audio system of less power than that
avallable from Z50's Using a power
supply of 35 volts, Z.30 will deliver 15

Typical Project 60 applications

watts RMS into 8 ohms, or 20 watts RMS
into 3 ohms using 30 volts. Total harmonic System The Unitstouse together with Units cost
distortion 1s a fantastically iow 0.02% at 15 -
watts into 8 ohms with signal to noise Simple battery 2.30 Crystal P.U., 12V battery £4.48
ratio better than 70 dB unweighted Input record player volume control. etc.
sensitivity 250mV e 1‘00K‘ ohms Size Mains powered record 2.30.PZ2.5 Crystal or ceramic P.U.  £9.45
80 x 57 x 13 mm (33 x 24 x 3} 2.30. 250 player volume control. etc
and Z50 MK.2 modules are compatible il —
and interchangeable 12W. RMS continuous 2xZ.30s, Stereo  Crystal, ceramicormag. £23.90
sine wave stereo amp. for 60;PZ.5 P.U.F M Tuner. etc
average needs
Guarantee 25W. RMS continuous 2x2Z.30s, Stereo  High quality ceramicor  £26.90
If. within 3 months of purchasing any product dtrect fiom sine wave stereo amp 60:PZ.6 magnetic P.U.,F.M.
Sinclair Rlaldionic's Lid.. you ate dissatisfied with it, your using low efficiency (high Tuner, Tape Deck. etc.
money will be refunded at once. Many Sincl, d
Stockists also o"erulr;\is same guamnle:Yn c'g-coa::e’u:?ig:mwlﬁh performance) speakers
Sinclair Radionics Lid.
Each Projéct 60 module is tested before leaving our factory BO\N_’ (3 ohm_s) RMS 2x2.50s, Stereo  As above £34.88
and is guaranteed to work perfectly. Should any defect arise continuous sine wave de 60;PZ.8, mains
in normal use, we will service it at once and without sny luxe stereo amplifier. (60W. transformer
charge 10 you, if it is returned within two years fiom the date 2 : :
of purchase. Outside this period of guarantee a small charge RMSinto 8 ohms)
{typically £1.00) will be made. No charge is de f R = N
postage by surface mail. Air Mail is charged at Coslf"a et indoor P.A. Z.50, PZ.8, mains Mic.. guitar, speakers. £19.43
transformer etc., controls
Ein:lair‘n’- F.M. Stereo Tuner (£25) & A.F.U. (£6.98) may be added as required.

Sinclair Radionics Ltd., R.O. London Rd., $t. Ives. Huntingdonshire PEI7 4Hj (Phone: St. lves 643 | 1}. Regd. Bus. No. England 699483
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the world’s most advanced high fidelity modules

Stereo 60 Pre-amp/control unit

e 06000

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any
high quality power amplitier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
easy to mount.
SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. p.u. 3mV. correct to R.I.AA. cuive
1dB 20 to 25.000 Hz. Ceramic p.u. — up to 3mV Aux — up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 10 —12dB at 10KHz ' BASS
+121t0—12dB at 100Hz. Front panel : brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm.

£9.98

Built, tested and guaranteed.

Project 60 Stereo F.M. Tuner

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now. Sinclair have applied the principle to an F.M tuner with fan-
tastically good results. Other advanced features ifciude varicap diode tuning, printed circuit coils. an
|.C. in the speciaily designed stero decoder and switchable squeich circuit for silent tuning between
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically. a panel indicator lighting up as the stereo signal
is tuned in. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS—Number of transistors: 16 plus 20 in 1.C. Tuning range: 87.5 to 108MHz. Sensitivity:
7uV for lock-in over full deviation. Squeich level: Typically 20pV..Signal to noise ratio: >65dB. Audio
frequency response: 10Hz — 15KHz (+1dB). Total harmonic distortion: 0 15% for 30% modulation.
Stereo decoder operating level: 2;1V. Cross talk: 40dB Output voltage: 2 x 150mV R.M.S. maximum
Operating voltage: 25-30VDC Indicators: Stereo on ; tuning. Size: 93 x 40 x 207mm.

£25

Built and tested. Post free.

Integrated -circuit
high fidelity amplifier

Super IC.12

sistor circuit contained within a 16 lead DIL
package. and the finned heat sink is sufficient for
all raquirements. The Super IC.12 is compatible
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Comptete with
free manual and printed circuit board

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6-892. Frequency Response: 5Hz
to 100KHz + 1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0-1%) at ali output
powers and frequencies in the audio band (28V)
Load Impedance: 3 to 15 ohms. Input Im-

Power Supply Units
The new
PZ.8 Mk.3

The most reliable power supply unit ever made
available to constructors. Brilliant circuitry makes
failure from over load and even direct shorting of
the output impossible. This is due t0 an ingenious
re-entrant current imiting principle which, as far
as we know has never before been available in
any comparable unit outside the most expensive
laboratory equipment. Ripple and residual noise
have been reduced to the point of almost total
elimination This is. of course. the perfect unit for
Project 60 assemblies, particularly where the new
Z.5C MK.2 amplifiers are used Nominal working
voltage - 45

PZ.8 Mk.3—£7.98
(Mains transformer. if required) £5.98
PZ.5 30v. unstabilised
(not suitable for Project 60 tuner) £4.98
PZ.6 35v. stabihsed
(notsuitable forIC. 12) £7.98

Project 605

the easy way to oo
buy and build
Project 60

without =S
soldering

Project 605 in one pack contains one PZ5, two
Z2.30's. one Stereo 60 and one Masterlink. which
has input sockets and output components
grouped on a single module and all necessary
leads cut to length and fitted with clips to plug
straight on to the modules thus elimnating all

soldering
£29.95

Complete with comprehensive
manual, post free

All you need for a superb 30 watt
high fidehty stereo amplifier

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10, the first time an_I1C
had ever been made available for such purposes,
we have followed it with an even more efficient
version, the Super IC.12, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors 10 make an
astonishingly good high fidelity amplifier for use
with pick-up. F.M. radio or small P.A. set up, etc
The free 40 page manual supphed. details many
other applications which this remarkable 1C.
make possible. It is the equivalentof 3 22 tran-

pedance: 250 Kohms nominal Power Gain:
90dB (1.000.000.000 times) after feedback.
Supply Voitage: 6 10 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22x45x28mm in-
cluding pins and heatsink .

Manual available separately 15p post free,

With FREE printed circuit
board and 40 page manual

2.98 Post free

Add 10%, V.A.T. to all prices quoted on page opposite and above
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Order form

Please send

I enclose cash/cheque/money arder

Name

Address

PE/9/73

SINCLAIR RADIONICS LTD., LONDON ROAD
ST. IVES, HUNTINGDONSHIRE PEI7 4H)

— o — ||
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10 IN ONE

INJECTOR

Mini Lab, 10 instruments in one. Includ-

ing AC and DC Voltmeter, .

Ohm Meter, etc. £11 95
— ——— including VAT & P.P.

SIGNAL TRACER/

Designed to receive
audio frequency, built
in amplifier with high
gain of

So £11°55

including VAT & P.P.

SANSEI TEST EQUIPMENT

SIG MITTER

Powerful trouble shooting
signal injector.
Model SE260.

£2:20

VAT
& P.P.

ASSOClateS Ltdl Cricketfield Lane, Bishop's Stortford, Herts.

FERRATD D movpr Sy
VODEL SE.gon

DC POWER SUPPLIES

Regulated power supply variable up to
15V 0.5A. Model SE800. Ideal £1 1
for development work.

including VAT & P.P.
NEW

HIGHLY SENSITIVE
MULTITESTERS
£7°70

Model M650 with mirror
including VAT & P.P.

scale.

Telephone 0279 56347

Do you suffer from tired eyes due
to bright lights, or need a dimmer
light for watching television in com-
fort. Well, we have the answer, a

GREENBANK DIMMER SWITCH

Just look at these features:
Y Velvet dim to full brightness at
the touch of a finger

Y Positive off position, using on-
off switch

% Built-in  radio
suppressors

% Controls up to 300 watts

Y Straight replacement for a
standard light switch

All this for only
£3'75

complete

interference

This price includes V.AT., also
P. & P. Why not write or phone
now! Please send C.W.O. to:

GREENBANK ELECTRONICS
94 New Chester Road
New Ferry, Bebington

Cheshire L62 5AG
Tel. 051-645 3391

738

NEW TITLES!
AVAILABLE NOW

FROM ALL GOOD RADIO
COMPONENT AND HI - FI SHOPS,
BOOK SHOPS, MAIL ORDER
COMPANIES AND MOST LARGER
BRANCHES OF W. H. SMITH & SON
LTD IN MAJOR TOWNS

BP13 ELECTRONIC NOVELTIES
FOR THE MOTORIST
BY B. B. BABANT - 50p
Contains 33 Solid State D.1.Y.
projects complete with circuit
diagrams.

CONSTRUCTORS MANUAL
OF ELECTRONIC CIRCUITS
FOR THE HOME

BY B. B. BABANI - 50p
Contains 17 Solid State D.1.Y.
projects complete with circuit
diagrams.

HANDBOOK OF PRACTICAL
ELECTRONIC MUSICAL
NOVELTIES

BY B. B. BABANI - 50p
Contains 12 Solid State D.1.Y.
projects complete with circuit
diagrams.

BERNARDS[publishers)LTD

LENGTH 85"

WIDTH 1:5”

Available from your Local Retailer

01 and 015 pitch Vero Strip is
suitable for all applications where
Tag Boards can be used.

L]

VERO ELECTRONICS LLTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.

Practical Electronics  September 1973




MAINS MOTOR
Precision made—as used in
record decks and tape recor-
ders—ideal also for extractor
fan, blower, heaters, etc. New
and perfect. Bnip at 72p.
~r, Postage 20p for first one then
10p for each one ordered.

MUSIC ON TAPE

A further buy enables us to offer these at an even
lower price—nainely 85p each or & fur £2-80. Send
forlist of titlea. We can’t repeat when sold out.

BALANCED ARMATURE
UNIT

500 ohni, operates as apeaker or micro-
phone, so useful in intercom or sinilar
circuits. 37p each, 10 for £3-76.

CAR ELECTRIC PLUG

Fita in place of cigarette lighter.

Useful method for making a quick

connection into the car electrical
system, 38p each or 10 for £3-42.

12 VOLT 1§ AMP
POWER PACK

This compriges double-wound
230/240V mains transformer
with full wave rectifier and
2000 mF smoothing. Price
£2-20, plus 20p post & packing.

Heavy Duty Maina Power Pack. Output voltage
adjustable from 15-40V in steps—maximum
load 250W—that is from 6 amp at 40V to 15amp
at 13V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick—simply inter-
change push on leads. 8ilicon rectifiers and
smoothing by 3,000mF. Price £68-33 plus 65p post.

BAKELITE INSTRUMENT CASE
//r77

Size approx. 6}"x3}"x2”
deep with brass inserts in four
corners and bakelite panel. This
in a very strong case suitahle to
~~house instruments and special rigs,
etc. Price. 50p each.
Paxolin lid 11p extra.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—:2 pole
6 way—1 pole, 12 way. All at 22p
each.

CONNECTING WIRE

7-:0076 Copper conductors. 300 metre drums
available in the following colours: Red/Browm,
Yellow, (reen/Grey, Blue/Green, Red/Orange,
Green/White, Grey/White, Blue/Orange, Brown/
Red, Brown/White, Red/Grey, Biue/Grey, Bluej
Brown. Price £2:20 per drum plus 40p post.
State alternative colours. Ditto—but with 200
metres. Price £1.38 per drum plus 20p. Ditto—but
with 100 metres. Price 83p per drum.

DOOR SWITCH
As fitted torefrigerators, etc. Switches off as door
closes. White 17p each. Black 15p each.

GOODMANS P.M. SPEAKERS

8in x 5in hi flux 15 ohm coil very suitable for use
with Mullard Unilex stereo amplifier or with the
EP8000 on its own, £1.65 plus 20p post each.
7in x 4in also 15 ohm and suitable for use with
the EP9000—not quite such good quality of
course. Price £1.05 each.

MICRO SWITCH

5 amp changeover contacts. 11p each.
10 for 88p. 15 amp Model 15p.
Changeover 15p each.

U.V. LIGHTING
Useful for flaw detection in nietals and for looking
for water marks, etc., also for fitting over tropical
fish tanks—African ets and other indoor plants
which must have U.V. for healthy growth. The
outfit comprises of a 12in U.V. tube—choke—
starter holder and tube ends. Price £2.20 plus
20p post.

SOIL HEATING KIT

Suitable for garden frame or
propogating shelf, etc. Comprises
40W mains transformer, heating
wire, connection strip and insulated
wire with connection diagram.
£1-85 plus 20p post.

80 WATT TUBULAR ELEMENTS
Brasa encased with beaded flex ends. S8tandard
replacementa in most absorbtion type refrigerators
but also has dozens of other uses. 48p each or
10 for 24-82.

SPIT MOTOR
200-250V Induction Motor,
driving a Carter gear box with
1in. of output drive shaft
runoing at 5 reve per minute.
Intended for roasting chickens
also suitable for driving
.nodels—windmills, coloured disc lighting effect,
etc,, etc. £2.04 plus 20p post and insurance.
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MULLARD AUDIO AMPLIFIERS

Allin module form, each ready built complete with heat
sinks and connection tags, data supplied.

Model 1153 300mW power output 78p,

Model 1172 750mW power output 84p.

Model EP9000 4 watt power output £1-60.

EP$001 twin channel ur stereo pre amp. 21-92.

10% discount if 10 or more ordered.

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
speed from  approxi-
mately 10 revs. to
maximum. Full power at all
speeds by finger-tip conmtrol.
Kit includes all parts, case,
everything and full instruc-
tions. 2£1-85. Made up model also
availahle. £2-75.

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quiet
running—driven by cushioned induction motor with
specially built low noise bearings. Overall size 417 x 4}
X 4”. When mounted by flange, air is blown into the
equipment but to suck air out, mount it fromn centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for A
removing flux smoke when soldering etc. ete. A real to 500mA (class B working), Takeu the place of
bargain at £2:05. any of the following batteriea: PP1, PP3, PP4,
PP6, PP7, PPY, and others. Kit comprises: maina
tranaformer rectitier, smoothing and load resistor
MIGHTY MIDGET condensere and instructions. Real snip only $1-10,
Probably the tinjest possible radio, as described in Practical Wireless, 4 January
73. All electronic parts £2:20 post paid.

Designed to operate transistor sets and ampli-
fiers. Adjustable output 6v., 9v., 12 volta for up

SWITCH TRIGGER MATS
8o thin is undetectable under

° carpet but will ewitch on with
TAPE PLAYBACK UNITS slightestupressure. For bnrglar

Mains operated. Made by Reditune the alarms, shop doors, etc.
famous *music in the background people’. . 24in % 18in £1.54.
These are complete units for playing tape at = = 13in x 10in £1:10.
standard speed (31”). These have a euperior
motor driven fly wheel to control the tape
through the capstan and also an even equally
useful valve amplifier with EL84 output.
In a steel case with carrying handle. Tested
and in good working order £4-50 or some in
need of repair but complete £3-50. Cassettes
of tape pre-recorded £1-10 (please state type
of music required). 75p carriage up to 200
miles then 50p per 100 miles extra.

SUMMER OFFER!
Mullard Unilex atereo amplifier at pre VAT
price namely 210 for the four module, con-
trol unita knoba and face plate.

§5A ELECTRICAL

PROGRAMMER

Learn in your sleep:

Have radio playing

and kettle boiling as

you awake—switch on

lights to ward oft

intruders — have a

warm house to come home to. All these and

many other things you can do if you invest in an

electrical programmer. Clock by famous maker

with 153 amp. onfoff switch, Swltch-on time can

be set anywhere to stay on up to 6 hours. In-

dependent Gozminnle memory jogger. A beautiful

unit. Price 22-16 + 20 . & p. or with glass

6 MAINS TRANSFORMERS iront chrome bezel 89p extra. | ¢

Our Ref: MTM1 27V at 8A. Upright mounting fully shrouded—flying leads—

fully tapped primary. Price £3.30,

QurRet: MTM2. 12V at1A. Upright mounting with fixing lugs, tag connection. PROTECT VALUABLE DEVICES

240V primary—12V 1A secondary. Price 83p. FROM THERMAL RUNAWAY

Our Ref: MTM3. 63V 2A upright mounting with fixing lugs, tag connections, OR OVERHEATING

240V primary 6-3V 24 secondary. Price 77p. Thyristors, rectifiers, transistors,

Our Ref: MTM4. 18V—}A with thermal cut-out, upright mounting with fixing g which nse heat-sinks can

lugs—tag connections. Primary 240V—secondary 18V at }A. Price 88p. easily be protected. Simply ‘———TT |

in.in; Iuglgtion PMTM:.S 53;]50Whearth shielded—flex leads—upright mounting 1oy i he contact thermostat part of the hu:'““k'

ugs for fixing. Price £5:50 each. . . Motors and equipment generally, can also be

Mains fl‘nmlgrmar Bargain, Stgndard mains 240V input. Secondary 24V 94 adequately pn()ltecpted byghaving thermostats in

intermittent 5A continuous. Price 55p. atrategic spota on the caging. Our contact thermo-
stat haa a calibrated dial for setting between

90 deg. to 190 deg.F. or with the dial removed

range setting is between B0 to 800deg.F. Price

DISTRIBUTION PANELS i g &

Just what you need for work bench or I}nbﬁ

4 % 13 amp sockets in metal box to take standard 13 amp fused plugs and on/of

switch witl‘? neon warning light. Supplied complete with 7 feet of heavy cable. ROCKER SWITCH

Wired up ready to work, 22-50 plus 20p post and insurance.

RADIO STETHOSCOPE
Easiest way to lault ind—traces signal from aerial to speaker
—when signal stops you've found the fault. Use it on Radio,
TV, amplifier, anything—complete kit

comprises two special transistors and all

parts including probe tube and crystal
earpiece. £2-20—twin stethoset instead of
earpiece 83p extra—post and ins. 20p.

13 amp self-fixing into an oblong hole, e
Sjze approximately 1”7 x 3* 89p each, |
10 for 81p. “l,
CAPACITOR DISCHARGE CAR IGNITION L
This system which has proved to be amazingly
efticient and reliable was first de;cribed in the THERMAL CUTOUT
Wireless World about a year ago. We can supply A miiniature device }in dia. on one acrew fixing
ELECTRONIC IGNITION kit of parts for an improved and even more efficient  gunt—can be used for motor overload protection,
version ( Practical Wireless, June). Price £6-85 plus  fire alarm, soldering iron, awitch off, etc., etc.
20p post. Waen opdering please state whether for positive or negative systems. 15 amp contacts open with flame—radiant or
De-iuxe niodel including printed circuit board, etc. £7-05. conducted heat. llp each or 10 for 99p.

24 HOUR TIME SWITCH HONEYWELL PUSH BUTTON

Made by Smiths, these are A.C. mains operated, NOT MICRO_ SWlTCH_ES .
CLOCKWORK. Idesl for mounting on rack or shelf ~ As used in some vending machines, etc. Each
or oan be built into box with 13A socket. Two com-  8Witch is a changeover type rated at 15A 250V a.c.
bletely adjustable time periods per 24 hours, 54  Intended for panel mounting with fixing nuts and
changeover contacts will switch circuit on or off single black push knob.  Bingle changeover
Quring these periods. 2276 post and ins. 25p.  Switch 28p, Double switch d2p, Triple switch 61p.
Additional time contacts 55p pair.
KETTLE ELEMENTS
Made by the famous A.E.I. Co. Complete with
washers and combined fixing ring and plug
shroud. Normal 2 round pin and
flat pin earth connection and over-
load reset push button. 2 Models—
i 1}in. (approx.} suitable for 8wan

and other similar modelsglélg. >
BATTERY CONDITION TESTER (approx.) euitable for G.E.C.
Made by Mallory but suitable for all batteries made by ~ Hotpoint,etc. All quick boil 2Ikth
Ever Ready and others, most of which are zinc carbon elements at 240V. Price £1-
types but also mercury ms.nganese—nicahdfui::er oxide  €ach.
and alkaline batteries may be tested. The tester puts a
dummy load on the battery and the meter scale indicates MACLAREN THERMOSTAT
the condition depending upon which section the pointer Make and break 20A a.c. with the sensor probe
resta. The section reads ''replace’” “weak'* or "'good’". The coupled by 2 feet capillary covering range of
tester is complete in ita case, size 33" X 617 X 27 with leada 10-100°C—complete with large engraved control
and prods. Price £2-48 plus 20p postage. knob. Price 88p.

Where postage i3 not stated then orders over LTD
£ are post free. Below £5 add 20p. Semi- - n
conductors add 3p post. Over £1 post free.

(Dept. P.E.), 7 Park Street, Croydon CRO YD

8.A.E. with enquiries please.
Cailers to 102/3 Tamworth Road, Croydon

THYRISTOR LIGHT DIMMER

For any lamp up to 1kw. Mounted on switch plate to fit
in place of standard switch. Virtually no radio interference.
Price £2-98, plus 20p post and insurance.

Industrial model 5A £3-30.
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MEN!
GIRLS!

YOU CAN EARN£50pw,
Plusan e;citing ife and a secure future

Get into the fabulous Computer Industry now. On the ground
floor, While industry, commerce, science and governments
are desperately seeking trained personnel. Give us
only four to six weeks and we can train you in any one
of the three vital careers in computers: (1) Pro-
gramming (men and girls). (2) Operating (men and
girls). (3) Key Punching (girls exclusively).
We are the only training organisation able
to make this offer. And our teaching
methods succeed because they combine
specially prepared courses with equip-
ment such as the unique Eduputer, exclu-
sive to us.

Thanks to our methods, people from
all walks of life have exchanged bor-
ing, under-paid, insecure jobs for
careers that have meaning, prestige
and security.

Past performance counts for
nothing. Provided you have the
aptitude (which we can discover
quite simply), there is no reason
why you should not get out of
the rut and into Tomorrow’s
World—the fascinating world of
Computers.

The moment you qualify—and we
will help you do just that—one of
our own exclusive appointments
agencies will introduce you to oppor-
tunities galore. Worldwide. At no
cost to you. All part of our continuing
service. .

What have you to lose by enquiring?
Information and advice are yours for the
asking. Post the coupon TODAY for full
details FREE and without obligation.

London Computer Training Services
R68, Oxford House, 9-15 Oxford Street, W.1. Telephone 01-437 9906
127 The Piazza, Dept. R68, Piccadilly Plaza, Manchester 1. 061-236 2935

Please send me your free Name.
illustrated brochure on training
for Computer Programming D
(men and girls) Address

Computer Operating
(men and girls)

Key Punching (girls
exclusively) D

(Tick appropriate box)

740

Tel.
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- = Kit comprises EVERYTHING
Case. cables. cotl connectors,

? Silicon grease. ¢
8 page nstruction leaflet,

¥ ~
:([’ i ’k\‘ : @’i’:‘:

!

Fascinating to build. Fantastic improvement to your car's
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully’ guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.

o Sustained peak performance. e Up to 20% fuel saving.
e Instant all-weather starting. Faster acceleration, higher
top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new development from the manufacturers of Genton gmition. Price. £9.35 inc
VAT and postage. (12 volt only State Pos or Neg. earth). Ready bult unit also
avaitable £11.55 inc. V.A.T. and postage GUARANTEED 5 YEARS

ORDER NOW-—send P.O./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES, Dept. PE9
82 Bath St., Walsall WS1 3DE. Phone: 33652

PSYCHEDELIC LIGHTING UNIT IN KIT FORM

Make this fascinating three-channe! unit from a kit which contains all
components needed to produce a reliable and entertaining display.
Takes its drive from the speaker terminals of a record player, tape
recorder or portable radio. Will provide a brilliant 2kW of light,
using normal 240 volt coloured lamps. Price per kit, £10.40

METAL CABINETS
These attractive steel cabinets are PVC covered in a range of colours,
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, provides an easily accessible
building area, with an integral fascia panel. The cabinet is supplied
complete with stick-on feet.
Coiours available include Green, Grey, Black, White and Blue. Every
effort will be made to supply a selected colour, but please give alter-
natives if possible.
Approximate size in inches
ki w. d.

8 6 3 £1-60
. " 6% 3 £2.04
Other sizes to special order. HOLES PUNCHED in front or back panels
to your own requirements. Please send S.A.E. for quotation.

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5V, MVR 12V, MVRI5 V.
All priced at £1.65

PRINTED CIRCUIT CAPACITORS

Electrolytic, low voltage, small size. Avail-
able in the following uF/V. 0-47/63. 1/63,
2:2/63, 4:7/40, 10/63, 22/40, 100/10, 9p each;
47/40, 100/63, 220/40, 470/16, ISp each;
1,000/16, 18p each.

Price

YEROBOARD

0-1
24 = lin Tp
2£ <3¢in  27p
2% < 5in
34 % 3¢in

29p
29p
3% < 5in

3lp

Our CATALOGUSE, priced at 25p post free, shows the majority of the

R.S. range of professional components. Most are available by return of
post. Prices include VAT. All orders over 50p POST FREE, S.A.E.
with all queries please.

CELECTRON-E

P.O. Box No. I, Llantwit Major, Glamorgan, Wales CF6 9YN
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THIS IS THE FIRST PAGE

OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

on pack Nos, Cl, C2, C19 and C20.
Component Lista for mail order available on request.

Plus much more-
send now for the
BI-PAK ““component

catalogue”
5p to cover postage, etc.

Practical Electronics  September 1973

ACI107 022  ADIs2 037  BCI48 011  BDI37 050 KFIS8 044  OClY  0-39 2Nu219 022 2N3054  0-51 011
ACI13 022 ADIGl & BDI3B 055 BFI94 013 0-70 2N3055 0-55 0-13
ACLI5 026 ADIG2AMP) KD139 061  HBFIS 013 0-42 2N3391  0-18 018
ACIITK 0-22 0-81 BDI40 066  BFI196 0-18 0-48 2N3391A 0-18 0-13
A 013 ADTI140 0.55 BDI&> 088 018 0-82 2N3392 018 0-19
0-18 AFll4 0-27 BD175  0-86 0-50 0-42 018 0-19
019  AFII5 027 BD176  0-68 1-05 0-28 018 0-19
0-19 AP:l 16 0.27 BDIT7 072 0-50 0.-55 0-19 0-19
019 AFIIT 027 BDI78 072 0-66 0-56 0-23 0-18
0-18  AFI1IK 039 BDI79  0.77 0-94 0-48 0-23 0-19
0-18 0-33 RDISG 077 0-61 0-55 0-31 0-19
0-18 0-28 BDI8> 072 0-61 0-22 048 0-18
0-16 0-31 BDI86  0-72 0-39 0-27 0.17 0-19
{ 0-18 0-31 BDI8T 0.77 0.33 0-17 017 0-19
0-18 0-33 BDI8R  0.77 0-88 0-14 0-31 0.13
0-19 0-33 BD18% 0.83 0-38 11 0-31 0-35
0.17 0-55 BDI4C 0-83 0-39 0-11 0-83 0-35
0-22 0-55 0-94 0-868 018 010 0-44
0-22 0-50 0-94 0-30 018 011 0-55
0-22 0-50 0-99 0-24 017 0.11 0-48
0-27 0-41 H 0-89 0-33 017 0-12 0-46
0-22 0.7 H 1.05 0-24 0-28 0-11 0-81
0-22 072 - 105 0-27 017 0-10 077
Q 0-22 0-28 H 0-88 0-24 017 0-12 0-93
0-27 0-33 - 0-88 0-22 0-17 0-08 0-93
Q 0-18 0-28 - 1-08 0-22 0-17 0-10 0-93
< 0-22 0-28 0- 1-05 0-22 0-22 0-10 082
0-27 0-28 B 1.10 0-19 0-22 0-10 0-48
[«}] 0-31 0-28 b 0-27 0-54 0-22 031 0-46
~ 0-31 0-28 - 0-50 017 0-22 0-55 0-62
0-18 0-28 b 0-77 017 0-28 0-39 0-77
Q { 0-22 0-28 b 077 017 0-28 0-31 077
. 019 0-28 0. 0-50 017 0-28 0-31 0-77
0-22 0-28 B 0-55 017 0-28 0-33 0-77
QO 0-24 0.28 : 0-50 017 0-31 031 0-48
L < 0-22 0-44 - 0-55 017 0-31 0-30 0-44
0-24 0-10 b 0-61 0-20 028 013 40362 0-50
H ey { 0-22 0-10 BC2121 0-12 0-50 0-20 0-28
0-28 011 BC213L 012 0-50 0-31 -39 .
@] 0-22 0-11 0-18 0.77 0-31 -44  ON1I32 0-24 DIODES AND RECTIFIERS
0-22 017 0-28 0-53 0-14 -48  2N1302 0-18
0-22 0-17 0-39 0-81 0-14 48 2Ni303 018 BYi133 023 0Al0 039
0-22 0-17 0-27 0-61 2-20 44 - BYl64 055 0aA47  0-08
Q 0-18 017 0-28 0-86 0-55 .44 . BYX35/30 0A70  0-08
Q) 0-20 011 0-38 KF160  0-44 0.33 .22 \ 046 0a79  0-08
ACY28 021 0-33 0-24 BF162 0-44 0-28 .46 - BYZ10 038 OAS8I 0-08
[0 icvee 039 0-88 028  BFI163 044 0-22 -14 0-26 BYZi1 038 0A8p 010
X ACY30  0-31 0-13 0-16  BFI64 044 0-58 -18 0-26 BYZ1? 033 0AY0  0-07
ACY3L 0-81 BCI 0-20 0-20 BF165 0-44 0-39 .33 022 BYZ13 0-28 0A9l 0-07
ACY34 028  BCl 013 018  BF167 0-24 0-22 -30 0-22 BYZi6 044 0495  0-08
'@y ACY3) 023 BC134  0-20 022  BF173  0-24 0-33 -21 0-35 BYZI7 0-38 ©0A200 0.07
ACY36 031  BCI35 013 028  BFI76 039 0-33 .21 0-50 BYZI$ 0.39 04202 0-08
: ACY$0 019 BCI36 017 0-28 BF177  0-38 0-39 -21 0-41 BYZ19 031 8D10 008
(o Acydl o2 BClT 017 086  BFi78 0-33 0-24 -27 0.79 CaGhe SD1Y  0-08
ACY44 039 BCI3Y 044 072  BFI79 033  MATI00 0-21 -44 0-63 (OAS1 By IN34  0-08
P <Dso 042 BCl0 033 066  BFIB) 0-33  MATIOl 0-28 -39 0-66 0-08 1N34a  0-08
ADI40 053 BCl41  0-33 0-55 BF]81 0-33 MAT120 0.21 .39 0-39 CG851 1IN9I4 007
@ ADI42 053 BCid2z 033 088  BF182 (0-44  MATI2I 0-22 .22 0-39 (0A70-0A79)  IN916  0-07
ADI43 042 BCl43  0-33 072  BFI83 044 MPFi02 0-48 18 0-39 0.0 IN414B 0-07
[8 Do 0855 BCISS 060 BDI3s  0.44 BFI84 028  MPFI04 041 20 2N2217 0-24 045 0-39 18021 011
«n ADI61 087  BCI47 011  EBDI136 044  BI185 033  MPFI05 0-41 18 ©N2218 0.22 0ASSL  0.23 18951  0-07
ey NEW GOMPONENT PAK BARGAINS JUMBO COMPONENT PAES THE NEW S.G.S.EA 1000 AUDIO
e Mized Electronic Components *
Q Ko. Q. Description price || Resistors, capacitors, pota, electrolytics § AMP MODULE *Guarantee
Q C 1 250 Resistors mixed values approx. {count by weight) 0-56 and coils plus many other useful items.
C 2 200 Capacitors mixed values approx. {count by weight) 0-86 :“l’pm,“"““f"'y _‘”" in weight. Price »
C 3 50 Precision Resistors 19, mixed values " . 0-55 including P. & I'. £1.85. a
C4 75 jth W Resistors mixed preferred values 0-55 EXCEPTIONALLY GOOD V' ALUE
cH 5 Pieces assorted Ferrite Rods 0-85 R M s
C6 2 ;unlng Gangs, MW/LW VHF LB 0-55 Sk
c7 1 ack Wire 50 metern assorted colours 0.-56
C8 10 Reed Swiu:l;:.s . 0-55 BRAND NEW ONLY
c9 3 Micro 8witches . . 0-55
Gl0 15 Assorted Pots & Pre-Sets L ! 0-56 POST OFFICE £2-89 each
Cl1 5 Jack Bockets 3 x 3:5m 2 x Btandard 8witch Types 0-56
C12 40 Paper Condensers preferred types mixed values . 0-56 TY PE TELE- N 1@ -
C13 20 Electrolytics Trans. types . . . - 0-56 odule Tested and Guaranleed. —
Cl4 1 Pack assorted Hardware—Nuts/Bolts, Gromets, etc. 0-55 PHONE DIALS | Qty. 19 £2:89; 1025 £2-51 I'rice each. Larger
Cl5 4 Maijns Slide 8witches, full POINT . - 0-58 yunantities quoted on rejquest. Fullholo:(-up dla(l;ram;
Cl6 20 Assorted Tag Strips & Panels 0-56 aml complete technical data supplied free with eacl
Cl7 10 Assorted Cof\trol Knobs ) 0-55 ONLY 83p each modnle or available separately at 10p each.
Cl18 4 Rotary Wave (hange 8witches 0-56
Cc19 3 Relays 6—24V Operating . . . 0-56
c20 4 Sheets Copper Laminate approx. 10in X 7in 0-55
Please add 10p post and packing on all component packs, plus a further 10p SYS I E M 1 2 S I E

Each Kit contains two Amplifier Mod-
ules, 3 watts RMS, two loudspeakers,
15 ohms, the pre-amplifier, trans-
former, power supply module,
front panel and other acces-
sories, as well as an illus-
trated stage-by-stage instruc-
tion booklet designed for the
beginner.

Further details available on
request.

ONLY

£18:647

NOW-TURN OVER FOR MORE FANTASTIC OFFERS
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KING OF THE PAKS

Unequalled Yalue and Quality

The largest selection

NEW LOW PRICED TESTED S.C.R.’S

QUALITY TESTED SEMICONDUCTORS
Psk No.

ADI61/162

80p PER PAIR

742

PNP

M/P COMP GERM TRANS,
OUR LOWEST PRICE OF

1-24 pra: 66p

SILICON 50 WATTS MATCHED NPN/PNP

BIP 18 NPN TO-3 Plastic. BIP 20 PNP. Brand new.
VCBO 100/VCEO 50/IC lOA HFE type 100/ft 3SmHZ.
OUR PRICE PER PA
25— 99 pra. o1p

v rice
< g 3 £p
‘,'2 120 !’20 = ';‘;0 :2‘3 NEW BI-PAK UNTESTED 9 120 Red apot transistorn prp . 0-55
IATO; 026 028 034 048 059 070 SEMICONDUCTORS 3 D
34 TO66 0-28 037 0.41 052 083 077 ST s oAy Peltesrmisicte oo
54 TO66 0-3¢ 052 054 062 075 0-88 . 0 T g é 2 g(’;;cﬁh:g:\:::;zo" OC““‘)ISIISID 322
54 TO64 0-34 052 054 062 075 0-88 Batisfaction GUARANTEED in Every Pak, or money back. Q6 5 OC72 transistors | " 088
A TO4 052 O - -74 - S - B . v
10\ TO45 058 ng 33? (‘))ga {)g'? ?gg Pak No. Description Price | € 7 4 ACI28 transistors pnp high gam .. 0-55
16;\ TO48 0-58 0.70 0 Q 8 4 AC126 transistors pnp . .. 0:55
ks a " -83  1.03  1.38 .1'65 U 1 120 Glass Sub-Min. General Purpose Germanium Diodes 0-55 Q 9 7 OCRI type transistors 0-56
30A TO48 127 154 176 1.93 4-40 ;
U 2 60 Mixed Germanium Transistors AF/RF .. 085 | 310 7 OUT1 trpe transistors oo 055
SIL. RECTS. TESTED U 3 7 Germanium Gold Bonded Sub-Min. like 0A3. 0A47 0ss | ¢ SPYAPD Cmplantitny goilo o
. - * . U 4 40 Germanium Transistors |ike OCR1, AC128 . 0-55 Q12 3 AF116 type transistors 0-565
PIv ERIY R }l\amc\l\o)n‘».‘231013)‘10&2?;)\ U 5 60 200mA Sub-Min. Silicon Diodes . . 055 | Q13 3 “"”7;{"*9 transistors 0-88
30004 006 o RO Foa U 6 30 Sil. Planar Trans. NPN like RBY954. 2N706 I (A R L L
100 0-04 0-07 0-08 o 15 o 18 0-26 0.83 g 7 16 8il. Rectifiers TOI-HAT 750mA VLTG. RANGF. up to 1000 0-55 mixed colours . 0-55
383 g-gg g-}g 00-8; g-g ggg g-fz }-ég U 8 50 Sil. Planar Diodes DO-7 Glass 250m A like 04200202 055 | Q16 2 GETB80 low noise Germanium
N . N . % b 5 = t) 1t 5 -
600 008 0-18 011 026 0-38 0.50 2.05 U 9 20 Mixed Voitages, | Watt Zener Diodes 0-58 Q17 5 np;sgns;ssc’;sl“ % 3 x BT. 140 Ogg
800 011 019 012 0-28 0-41 0.61 2.20 U0 20 BAYS50 charge storage Diodes DO-7 Glass 0-55 | Q18 4 M»\DT 82 x MAT100& 2 x MAT
iggg 0-12 gtgg 016 033 051 070 275 Uil 25 PNP 8il. Planar Trans. TO-5 like 2N 1132, 2N2904 0-58 0-55
= i 0:42 0-63 083 - Ul2 12 Silicon Rectitiers Epoxy 500mA up to 800 PIV o5 | Q19 3 M“DT $2 X MAT101&1 x MAT B
TRIAC ZENER DIODES Uiy (_iﬂ P?’l'-Nl?PVI Sil.TrallAiutors.OC‘ZOO & 28 104 0-5§ Q20 4 0@44 (-ermamum translators A.F. 0-58
VBOM 24 6A 104 | 400mW  (DO-7  Case), V14 150 Mixed Silicon and Germanium Diodes . 0-55 Q21 4 ACl27 npn Germanium transistors 0-58§
TO-6 TO-66 TO-48 | range “-33V, 15p each. | Ul5 23 NPN 8il. Planar Trana. TO-5 like BFY31, 2N697 0-55 Q;; ';’g gf‘:‘;;’;"l"“‘"i.“-""- R-,"'-ﬁ‘""’-“-- g'gg
my B £ Bl (Tzas le‘a.(:;\ range | Ui 10 3 Amp Silicon Reclifiers Stud Type up to 1000PTV CEE | ot S (T AT S UL e
200V 55 66 20 (so ,0 Stud,  range | U7 80 Germanium PNU AF Transistors TO-3 like ACY 17-22 0-55 | Q26 15 IN914 Silicon diodes 75PIV 73mA 0-58
400V 77 83 1.21 |9-33v, 33p each. U8 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0-55 | Q26 8 0'}%569‘ ermanium diodes sub-min
Ny 25 y - - s
10 amp POTTED L QIR liconN BN T srsistorsl ikeliO1( 085 | gu7 9104 600 PIV Bilicon rectifiers
DIACS U20 12 1-3 Amp Silicon Rectifiers Top Hat up to 1000 PIV 055 I18425R o -
For v8e’ witn | BRIDGE RECTIFIER &
AR on heat sink. U2l 30 AF. Germanium Alloy Transtotors 20300 Series & OC71.. 055 | Q23 2 Bilicon power rectifiers }“213 0-55
BRI00 (1)32) 41p each 100P1V. 98p each U23 30 MADT s like MHz Series PNP Transistors Coss | 9 ¢ s'g;”:n;r?l:nfzorggs)sx AN L X
NEW LINE U24 20 CGermanium | Amp Rectifiers GIM Series up to 300 PIV 0-55 Q30 7 Silicon awitch transistors 2N706
FREE Plastic Encapsulated U25 25 300MHz NPN Silicon Transistora 2N708. BRY?27 npn . . e
2 Amp. BRIDGE RECTS. { 126 30 Fast Bwitching Silicon Dindes like IN914 Micro-Min. Q31 6 Silicon switch traneistora 2708,
One 50p Pak of your | "0\ jme 35p each i 1w npn
own choice free with | 100 Rms 41p each U27 12 NPN Germanium AF Transistora TO-1 tike AC127 Q32 3 pap Silicon tranaistors 2 X ow“;l
orders valued £4 or over. | 400\ RMS 51p each U29 10 1 Amp SCR's TO-5 can, up to 600 PIV CRS1/25-600 1 x 2N1132 5 A
Size 1omm X 6inm. U30 15 Plastic Silicon Planar Trans. NPN 2N2926 S0 1 Liconpuoslttanatstory 2N1721N1 & 0258
ggg:b g}fﬂsxﬁ‘gﬁg TIJU‘NCTT U3l 20 Silicon Planar Plastic NPN Trans. Low Noise Amp ‘ZN370 @3 @ Bltggl:dﬂr;p(r;wl;s;;;;l’t;)r! exl
Coded ond Guaranteed TRANSISTORS ys2 23 Zener Diodea 400mW DO-7 case 3-18 voita mixed Qi3 3 Stlicon pnp TO-3. 2 x DN2004 &
Divect! remtacemont tor U33 15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series OB T 2N136X‘ﬁl¥09?; i T o o 55
TIS$3 and  BENsopp | US4 30 Siticon PNP Alloy Trans. TO-5 BCV26 28302/4 Q37 3 2N3053 npn Silicon transistors .. 0-55
alsg electrically U35 25 Silicon Planar Transistors PNP TO-18 2N2906 Q38 7 pnp transistora 4 x 2N3703,
equivalent to 2N2646 U§6 ?5 8ilicon Planar NPN Transistors TO-5 BFYSO/.)]/{?’ o7 3 x 2N3702 3 .. 0:58
Qty.: 218:4 e53<:c:|p l*;;ﬁl- U37 30 Silicon Alloy Transistors 80-2 PNP 0C200, 28322 -
M S each U38 20 Fast Bwitching Silicon Trans, NPN 400MHz 2N3011 ELECTRONIC SLIDE-RULE )
4 U39 30 RF. Germ. PNP Transist ’N1303/ TO5 L The MK Sllde Rule, designed to simplify Elec-
2 : e ors &) tronic calculations features the following scales:—
;?0 g ;’((;:w('.\ "\121130" CADMIUM CELLS Us0 10 Dual Transistors 6 lead TO-3 2N2080 . Conversion of Frequency and W;wélength.
2G417  AFLIT . U4l 25 RF Germanium Transistors TO-5, 0C43, NKT72. Calculation of L, C and fo of Tuned Circuits.
ORP12 48p o 1) LA i
21899 cach vk [oRP60, ORPS) 44p cach | U'42 10 VHF Germanium PNP Trausistors T0-1 NKT667, AF117 0-55 | Beactance e e ttirice T Conduttons,
U43 23 8il. Trans. Plastic TO-18 A.F. HC113/114 ) 0-85 | Weight of Conductors. Decibel Calculations.
2N2080}NPN SIL. DUA& GENERAL PURPOSE U44 20 Bil. Trans. Plastic TO-5 BCI15/NPN 0-55 | Angle Functions. Natural Logs and “'e’’ Functions.
TRANS, CODE Dises | NPN SILICON SWITCH- | .0 “0 S g (e B2 e - Multiplication and Division. Bquarlng, Cubing
eacil Witk W7 BAED BB g‘g TgREAW}{]%G/B ’rg&s i : L 1-10 and S8quare Roots. Conversion of kW and Hp.
- h . N a 3 A must for every electronic engineer and enthusi-
27/28/95A. All  usable Code Nos. mentioned above are glven as a guide to the type of device in } ast. Bize: 2em x 4em. Complete with case and
120 VCB NIXIE DRIVER ‘c’fr‘cluut. "OA‘;.A‘E(')) Qr\'s{llo{f the pak. The devices themselves are normally unmarked. instructions. Price each: £3-689
TRANSISTOR. Sim. UL pede -
; - 405 2 JABLE in PNP 8im. to
PRI SN N N | smioon pmoro maaw. | OEORATED cmovre eais
CODED ND 24 ordering plra{‘e !““)9 BISTOR. TO-18 Lens end Manufacturers® ""Fall Outs”” which include Functional and Part-Functional Units.
19p each. TO-5 N.p.N. [Preference NPN or PNP. NPN Sim. to BP x 25 and P21, These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but
25 up 17p each. N R £p BRAND NEW. Full data are ideal for learning about 1.C.’s and experimental work.
20 tar 0-55 available. Fully guaranteed.
X 30 For 1-10 Qty.  1-2425-99 100 up Pak No. Contents Price | Pak No. Contents Price Pak No. Contents Price
trans. suitable for§ 100 For 1-92 Price each 89p 44p 38p
. Organ. Metal TO-18 | 500 Yor 8-25 UIC00=12x7400 0-55 UIC48 =5 x 7446 0.55 UIC86=75x 7486 0-55
Eqvt. ZTX300 8p each. | 1000 For 14-30 UIC01=12x 7401 Ogg 0-586 UICI0 =5 x 7490 -
Any Quantity. F.E.T.’S 0- 0-55
SIL. .P. DIODES =l 0555, 0358
TSR e T} v
| 300mw IN3819 3lp  2N3438 5 UICo S Zhariog 0-52 0-5g
A orivonn) 100 138 2N3820  B5p  uNb09  Adp VIos=sxsi0e 008 ]
TRANS i G sEL N WD B | uethad o
BONANZA! | ideal for Orgar Bunders. | *V7%23 310 MPFIOS 4lp | UICIO=12x7410 055 058 §
0-55 0-55 -
GENERAL PURPOSE GERM. PNP 0-58 0-55 E
Coded GP100. BRAND NEW TO-3 CASE. POSS8. NEW 6TH EDITION 0-55 0-55 .
REPLACE: OC25-28-29-30-35-36. NKT 401-403- 0-55 0-85 -
404-405 406-430-451-452-453. TlSOl/ 30"8 2N250A TRANSISTOR EQUIVALENTS 0-55 0.55 UIC199=5x 74199 0-58
2N456A-457TA-408A, 2NBI1 A & B, 20-222, ETC. | BOOK. A complete croas reference 0-55 0-55
VCBO 80V VCEO 50V IC 10A IT JO \\ ATTB Hfe and equlvalents book for European, 0-55 055 UICXI=25 Assorted
30-170. Awerican and Japanese Transis- 0-58 UVIC83=05x 7483 0-55 74's 1-85
o 25 ¥ N
HEICE T Pr iy sonely f bore Exclueive to BI-PAK 99 1 by cannot be spllt, but 25 assorted pieces (our mix) is available ss PAK UIC X1.
S8ILICON High Voltage 250V NPN
TO-3 case. G.P. Switching & Amplifier 2N3055 . BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A
Applications. Brand new Coded R 2400 A GE OF TECHNICAL
VCBO 250/ VCEQ 100/IC $A/30 Watts. AR EE A GE O ECRRICAL WIDE RANGE OF ELECTRONIC COMPONENTS AND
glrg ti:aelggz/lg:gﬂﬂz. ;l(fwz;"::; AVAILABLE EX STOCK. ACCESSORIES AT COMPETITIVE PRICES—
i BEND FOR FREE LIST.
1-24 25-99 100 up | o ACH 13 18 BALDOCK STREET (Al0), WARE, HERTS.
85 5o At TEL. (STD 0920) 61593

open MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY until 8 p.m.

100 pra. 86p

Practical Electronics

All mail orders please add 10p post and packing.
Send all orders to BI-PAK, P.0. BOX

WARE, HERTS.
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BI-PAK STILL LOWEST IN PRICE.

GUARANTEED. ALL FAMOUS MANUFACTURERS

1 25 100+
SN7400 017 0-16 0-13
8N7401 017 0-18 0-13
8N7402  0-17 0-18 0-18
8N7403  0-17 018 013
SN7404  0-17 0-16 0-13
8N7405 017 0-16 0-13
8N7406  0.89 0-34 0-31
8N7407  0-89 0-34 0-31
8N7408 020 0-14 0-18
8N7409  0-20 0-19 0-18
BN7410  0-17 0-18 0-13
8N7411  0-28 0-24 0-26
8N7412  0.39 0-34 0-31
8N7413  0-32 0-29 0-27
8N7416  0.48 0-44 0-42
8N7417  0-48 0-44 0-42
8N7420  0-17 0-18 0-13
8N7422  0-55 0-58 0-50
8N7428  0-55 0-53 0-50
8N7425  0.55 0-53 0-50
8N74268  0.50 0-48 0-44
8N7427  0-50 0-48 0-44
8N7428  0-77 0-72 0-66
8N7430 017 0-18 0-13
BN7482  0-50 0-46 0-44
8N7433  0-88 0-83 077
8N7437 071 0-68 0-88
8N7438 071 0-68 0.66
8N7440 017 0-18 013
BN7441  0-74 0-71 0-84
8N7d42 074 0.71 0-64
8N7443  1.43 1-88 1.32
BN7444 143 1-38 1-3¢
8N7#45  1-98 1-95 1.93
BN7446  1.07 1-04 0-97
8N7447  1:10 1.07 1-05
8N7448  1-10 1.07 1-08
BN7450  0.17 0-18 0-13
aN7451 017 0-18 013
8N7453 017 0-18 0-13
8N7454 017 0-18 0-18
8N7460  0-17 0-18 0-13
8N7470  0-32 0-29 0-27
8N7472  0-32 0-29 0.27
8BN7473 041 0-39 0-35
8N7474 041 0-38 0-35
8N7475  0-50 0-48 0-48
8N7476 044 0-43 0-43
BN7480 074 071 0.84
8N7481  1-32 1-27 1-21
8N7482  0-96 0-95 0-94
8N7483  1-21 118 1.06
BN7484 110 1-05 0-99
BN7485 398 3-85 374

FULL SPECIFICATION

LINEAR I1.C.» FULL SPEC.
Price

Type No. 1-24 25-99 100+
BP201C—8L201C 070 0-58 0-50
BP710C—8L701C  0-70 0:55 0:50
BP702C—8L702C 070 0:55 0-50
BP702—72702 0-58 050 0-44
BP709—72709 040 039 0.33
BP709P—pA709C 040 0-38 0-33
BP710--72710 040 046 044
BP711—-uA711 0-40 048 044
BP741—72741 0-55 0-50 045
AT03C 031 020 027
TAA263 077 066 061
TAA293 099 083 077
TAA350 187 174 185
EA1000 2-90

1

BN7486 0-35 H -
8N7489 8-05 - 3
8N7490 0-74 3 -
8N7491 1.10 g -
8N7492 0-74 0-71 0-84
8N7493 0-74 0-71 0-84

NT194 0-85 0-82 0-78
BN 7495 0-35 0-82 0-75
8N7496 0-88 0-83 0-88
8N74100 182 178 1.71
8N74104 107 1.04 0-97
BN74100 1.07 1.04 0-87
aN74107 0-44 0-42 0-40
8N74110 051 0-58 0-55
8N74111 1-38 127 121
8N74118 110 1-05 0-98
8N74119  1-40 138 12l
BN74121 0-44 0-41 0-38
BN74122  1.54 1:43 1-21
gN74123  3-08 2-97 2-88
8N74141 074 0-71 0-64
8N74140 1.65 1.54 143
8N74150  3-30 2-97 2-75
SN74151  L10 1-05 0-98
BN74133  1.32 1-21 1.05
AN74154  1-68 1.87 176
BN74155 1-54 1-43 1.32
8N74156  1.54 1-43 1.32
8N74157 2-09 1.98 1.87
8N74150  1.98 1.87 176
aN74161  1-88 1-87 1.78
8N74162 440 4.13 3-85
8N74163 4-40 413 3-85
SN74164  2-42 2-37 2-31
8N74160 2448 2-42 2-87
8N74166 3-85 3-58 3-30
8N74174 253 2-42 2-31
8N74175 178 1.856 1-54
BN74176 275 2-64 2-58
8N74177 276 2-84 2-53
8N74180 2-20 1-76 1.54
8N74181 8-05 5-60 6-23
B8N74182 2-20 1.98 1.78
SN74184 385 358 3-30
BN74190 2:15 2-09 2-04
8N74191  2:09 2-04 188
8N74192 215 2.09 2-04
8N74193 2-20 188 1.93
8N74194 297 2-86 2-75
8N74100 220 2.09 1.98
8N74196 1-68 1-87 1.78
8N74197 1.98 1-87 1.78
SN74198  6-05 5-50 4-85
8N74199 6-05 5-50 4-85
ROCK BOTTOM PRICES
LOGIC DTL 930 Series 1.C’s

Type I'rice

No. 1-24 25-99 100 up
BP930 0-13 0-12 0-11
BP932 0-14 0-13 012
BPro33 0-14 0-13 0-12
BP935 0-14 013 0-12
BP936 014 013 0-12
BP944 0-14 013 0-12
BPO45 0-28 0-27 0-24
BP946 0-13 0-12 0-11
BP948 0-28 0-27 0-24
RPYS1 0-7. 0-88 0-g1
BPO62 0.13 0-12 0-11
BP9093 0-44 0-42 0-39
BP90v4 0-44 0-42 0-39
BPY097 0-44 0-42 0-39
BP9099 0-44 0-42 0-39

NUMERICAL INDICATOR TUBES

{1 MODEL cbé6 | GRI1B | 30151
Minitron
=2 Anode Voltage (Vde) 170min | 1753min 5 | an
= | indicators
Cathode Current (mA) 3 14 09 4
- - Decimal
Numerical Height (mm) | 16 13 9 point. All
— — = side
Tube Height (rmm) 47 32 22 viewing.
—_— - -———— Full data
Tube Diameter (mm) 19 13 ‘ 12 wide | foralitypes
| —=|— available
I.C. Driver Rec. BP41 or | BP41 or BP47 on request .
141 141
|
3 PRICE EACH 21-87 21.70 2150
ARRRER
RTL MICROLOGIC CIRCUITS DUAL IN LINE S0CKETS
Prgee‘);lcl(:m (14 & 16 Lead) 1-24 25-99 1004
Epoxy TO:5 case 1-24 25-99 100 up TRO14 0-33 0.30 028
uL900 Butter o %80 80 %W | rao1616pintyre 034 035 038
e » 86p 2op | BPSI4ldpintype 017 015 012
pL923 J-K fip-flop 88p 5lp 49p (low coat)
Date and Circuits Bookiet for IC'a BP816 16 pin type 0-18% 016 0-13
Price 8p. {low cost}

Practical Electronics
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-the lowest prices!

74 Series T.T.L. I.C’s

BI-PAK DO IT AGAIN!
S50W ok 25w (rms)

01% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

* Frequency Response 15Hz to QNLY

100,000—1dB. £3'58 ech

* Supply voltage 10-35
Volts.

% Load—3, 4, 8 or 16 ohms.

% Distortion—better than 1% at
1KHz.
* Overall size 63mm X

* Signal to noise ratio 80dB. 105mm X 13mm.

Taiior made to the most stringent specifications using top quality components
and incorporating the latest molid state circuitry and ALSO was conceived to i1l
the need for all your A.F. amplification needs.

FULLY BUILT—TESTED- -GUARANTEED.

STABILISED POWER
MODULE SPM30

APBO0 is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneousty. This module embodies the latest components
and circuit techniques incorporating complete short
circuit protection. With the addltion of the Maina Trans-
former MT80, the unit wiil provide outputs of up to 15
amps at 35 volts. B8ize: 68mm x 105mm X 30mm.
These unils enable you to build Audio Bystems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications including: —Disco 8ystems, Public Address,
Intercom Unite, etc. Handbook available, 10p PR'CE £325

TRANSFORMER BMT80 £215p. & p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market,
the P 4108 stereo pre-amplifier has been conceived from the latest circuit techniques.
Designed for use with the AL30 power amplifier syatem, this quality made unit incor-
porates 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.

SPECIFICATION
Frequency Response
Harmeonic Distortion
Inputs: 1. Tape Head

20Hz — 20kHz 4+ 1dB
better than 0-1%
1-25mV into 50K Q
2. Radio, Tuner 35mV into 50K
3. Magnetic P.U. 1-5mV into 60K
Allinput voltages are for an output of 250mV. Tape and P.U. inputa
equalised to RIAA curve within + 1dB from 20Hz to 20kHz.
Bass Control + 15dB at 201{z
Treble Control + 15dB at 20k iz

Filters: Rumble (High Pass) 100Hz

8cratch (Low Pass) 8kHz
8ignal/Noise Ratio better than —63dB
Input overload +26d4B

435 volta at 20mA
292mm x 82mm x 35m

ONLY £13-15

SPECIAL COMPLETE KIT COMPRISING 2 AL5O’s, 1
SPMB80,1BMTB80&1 PATOO ONLY £28-30 FREE p. & p.

Bupply
Dimensions

All prices quoted in new pence Giro No. 388-7006
Piease send all orders direct to warehouse and despatch department

-PANK

P.O.BOX 6, WARE - HERTS

Postage and packing add 10p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back

743



MAPLIN ELEGTRONIC SUPPLIES

1973 CATALOGUE

rd EDITION NOW AVAILABLE

| = SEND NOW FOR YOUR COPY OF THIS BEAUTIFULLY PRODUCED

( FULLY ILLUSTRATED CATALOGUE AND WE WILL FORWARD IT
TO YOU BY RETURN OF POST. PLEASE SEND 9p IN STAMPS.

EVERYTHING GUARANTEED BRAND NEW MARKED BY THE MANUFACTURER L pors
Q bRESl‘IfT?!:}s! — : 54‘;'3 ?I6L OF AMP CON?)EUM(_!,-TO
arbon iim 2/ from | pOTENTIOMETERS RS
I'n to IM@, 10% 14 pin 741C 45p.
fErlozm 1'2M@ trvlvol‘}ﬂ Minika(ure carbon P' E' so U N D SY NTH ES'SER McMURDO Xneze “:t":ktraansilsa{;grz
sernes. P tracl with in. i
W I spindles. 5k Q. lOlflﬂ, If this project seems expensive YOU HAVEN'T SEEN Socket, RS8, 52p :rl‘edas'e.C-s' sf:: de{::j:
I"Iex;n:ﬂOxnde 2% 100 | 25k 0. 50k 2, 100k Q. OUR PRICES ! Plus. RPS, 38p- ¢ | Gacalogue. ™" LOOK!
;(\,N A . E24 series | 250k 0,500k 1, IMQ, We shall be stocking all the parts for this exciting project, sozndusseynxh':siser') i These popular de-
Also rW 24W, 5W, 2M Q. from the special 1.C.'s right down to the nuts, bolts and e~ | vices at amazingly
low typ;s stoci(ed. . hﬁf <|>" lin (and k@ spacers for mounting the Veroboards. Diodes IN9 14 4p. low prices. BC07/8/
Log 1] I Send $.A.E. NOW for our detailed price lists. OA9I 6p. BAX 13 Sp. ?1',,0’ ea;‘;ys?c'f;’f
7 SEGMENT awitch 23p. o Lk TIS43  (5543) 28p.
DISPLAY Dual gang fess switch YOU SIMPLY MUST SEE OUR PRICES! (%004 71p.  TN4005 | 2N706 10p. 2N2
Minitron 3015F p. 8p. IN400E Bip 45p.  2N3055 49p.
£1-98 each. 14007 9p. T 2N 3819 24p.

DIN PLUGS. 3 pin, 9p 5 pin A (180°),
5 pin B (240°), 10p each

DIN SOCKETS. 3pin, 5pin A, 5 pin B,
Tp each.

DIN LOUDSPEAKER. 2 pin plug, 8p.
Socket 6p.

JACK PLUGS standard }in
barrel, 13p. Stereo, 25p.
Bright metal barrel, 17p. Stereo, 29p.
JACK SOCKETS standard |” open type,

10p. Moulded 2 break, 13p. Moulded
stereo 3 break, 18p.

plastic

SPECIAL IC,

for organ builders,
7 stage frequency divider in one 14 pin
DIL package, £2-63 or special price
for pack of 12, £25.
Why not ask us to slip o data sheet in
with your catafogue.

Wide range of nuts and bolts, plated
brass and nylon types plus solder tags,
shakeproof washers, etc.

SOLDER 10 metres of 22 gauge multi-

ROTARY SWITCHES
Adjustable stop. I pole 2-12 way,
2 pole 2-6 way, 3 pole 2-4 way, 4 pole
2-3 way. Only 24p each.

NUDES!

Clothe those naked projects with our
sl_lpell'b instrument cases. We are sole
distributors of the

Centurion

range, designed for the professional
market, now available to you at
special low prices. S.A.E. please for
free illustrated leaflet.

core, 20p. switch 12p.
Insulating sleeving 3 sizes, 6 colours. Silicon grease in special dispenser,
20m), 38p.

*RETURN OF
POST
SERVICE

MAPLIN: Projected site of London’s

MISCELLANEOUS

LT700 Eagfe sub-miniature O/P trans-
former 1200/50Q 200mW max., 35p.
Slide switch DPDT, 12p.

Miniature push to make non-locking

HARDWARE

SEE OUR CATALOGUE
for dertails of how you can
obtain £1 worth of com-
ponents.

ABSOLUTELY FREE

V.A.T. Please add 10% V.A.T. to final total.
Orders and enguiries for catalogues to

MAPLIN ELECTRONIC SUPPLIES,
P.O. Box 3, Rayleigh, Essex $56 8LR

Postage and packing FREE in U.K.
10p handling charge with order under 50p.

But we have to ask you to send a

00

000

)
00
hecome

RAPY

O@UEH

¢ 008

a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.0. licence
h-----m----—-------

—ON\{( =

-

Brochure, without obligation to; I

I BRITISH NATIONAL RADIO & ELECTRONICS SCHUUI.|
P.0. BOX 156, JERSEY i

I NAME :
I ADDRESS :

EBQGI
s

_BLOCK CAPS please |}

744

PRINTED CIRCUIT KIT

BUILD 60 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4{inx2}in. (2) 1 Board for Matchbox
Radio. (3) ] Board for Wristwatch Radio, etc. (4) Reaist. (5) Resist Solvent. (6) Etchant.
(7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs, (§) 2
Miniature Radio Dials SW/MW/LW. Alzo free with each kit: {10) Essential Design
Data, Circuite, Chasais Plans. ete. for 60 TRANSISTORISED PROJECTS. A very
comprehensive felection of circuits to Ruit everyone's requirements.

EXPERIMENTER'S
PRINTED CIRCUIT KIT

T0p
Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL I5p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector, (2) Crystal S8et with voltage-quadrupler detector.
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier.
(5) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double Retlex.
{7) Matchbox or Photocell Radio. (8) "TRI-FLEXON™ Triple Reflex with self-
adjusting regeneration {(Palent Pending). (Y) Solar Battery Loudspeaker Radio.
The smallest 3 designe vet offered to the Home Constructor anywhere in the World.
3 Subminjature Radio Receivers based on the “Tritlexion' cireuit. Let us know
if you know of a smaller nleslr.'n published anywhere. (10) Postage 8tamv Radio.
Size only 1-6in X 0-95in X . (11) Wristwatch Radio 1-13in X 0-80in x 0-Duin. (12)
Ring Radio 0-70inx 0-70in % 0-53in. (13) Bacteria-powered Radio. Runs on sugar or
bread. (J4) Radio Controt Tone Receiver. (13) Transistor P/P Amplifier. (16) Inter-
com. (17) 1-valve Ainplifier. (18) Reliable Burglar Alarm. 1 14) Light-Beeking Animal.
ruided Minste, (20) Perpetual Motion Machine. (2 1) Metal Detector. (22) Transistor
Tester. (23) IHwnan Body Radiation Detector. (¢4) Man/Woman Discriminator.
(25) Bignal Injectur. (26) Pocket Transceiver (Licence required). (27) Constant
Volumne Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Retiex Railio. (31) Wristwatch Transniitter/ Wire-less
Microphone. (32) Rain Alarmi. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
alnpllﬁer (35) Quality Sterea Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone™. (37) Light-Beamn Transmitter. (38) Silent TV Round Adaptor. (39)
Ultrasonic Transmitter. (40} Thyristor Drill 8peed Controller. (41) Light Dimmer.
(42) LU Pr nplifier. (43) [.C. Amplifier. (44) 1.C. Interconi. (43) 1.C. Raitio. (46)
Raudive Voleer Receirver. (47) Biofeedback Amplifier. (4R) Brainwave Detector.
(49) Proximity 8witch. (30) Laser Projector.
Plus 10 I'hotoelectric Circuits, 8imple Alarms. Long Range Alarios, Projector, ete.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11
Send a 8.A_E. for full details and a brief description of all kits and Projectz.

Practical Electronics  September 1973



Build yourselfaTRANSISTOR RADIO

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1. MW2, LW, 8W1, 8W2, 8W3,
TRAWLER BAND. VHF AND LOCAL S8TATIONS ALSO AIRCRAFT BAKD.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated 7 section telescopic
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
output using 600mW transistors. Car Aerial and tape record sockets. 10 transistora
plus 3 diodes. Fine tone moving coil speaker. Ganged tuning condenser with VHF
section. Beparate coil for Aircraft Band. Voluniejon/off, wave change and tone controls.
Attractive case in black with silver blocking. S8ize 9in X 7in X din.

Easy to follow instructions and diagrama.
with parte).

Parte price list and plans 30p (FREE

TOTAL BUILDING
COSTS

£9-35

P.P. & INS, 52p
(OVERSEAS P. & P, £1-05)

ROAMER
EIGHT
Mk. |

NOW WITH
VARIABLE TUNABLE
TONE WAVEBANDS:

CONTROL
AND TRAWLER

SIX

f 6 TUNABLE

7 TUNABLE WAVEBANDS: MW1, MW2, LW, 8W1, BAND.  Extra WAVEBANDS:

8We, 8W3 AND TRAWLER BAND, Built-in ferrite rod medinin waveband provides easier tuning of Radio MW. LW,

aerial for MW and LW. Retractable chrome plated tele- Luxembourg, etc. Built-in ferrite rod aerial for MW %Yi‘lﬂwx?g%

scopic aerial for short wavea. Push-pull output uasing d LW. Retractable 4 section 24in chrome plated

600mW transiators. Car aerial and tape record sockets. ?:leﬂcopic aen&rl 10:5,\\. Socket for car aerial. }?o“ er- BAND PLUS AN EXTRA MW BAND FOR EASIER
Selectivity ewitch. 8 transistors plus 3 diodes. Fine tone ful push-pull output. 7 transistors and 2 diodes, TUNING OF LUXEMBOURG, ETC. Sensitive ferrite

moving coil speaker. Air apaced ganged tuning con-
denser. Volumefon/off, tuning, wave change and tone
controls. Attractive case inrich cheatnut shade with gold
blocking. Size Yin x 7in X 4in approx. KEasy to follow
instructions and diagrams. Parts price list and plans
25p (FREE with parts).

including micro-alloy R.F. transistors. Fine tune moving
co1l speaker. Alr apaced ganged tuning condenser.
Volume/on/off, tuning and wave change controls.
Attractive case with carrying handle. 8ize9in X 7in x
4in approx. Easy to follow instructions and diagrams.
Parts price list and plans 25p (FREE with parts).

rod aerial and telescopic aerial for short waves. 3in
apeaker. 8 stages—6 transistors and 2 diodes including
micro-alloy R.F. transistors, etc. Attractive black
case with red grille, dial and black knobs with
polished metal inverts. Bize 9in x 5}in X 2{in approx.
Plans and parts price list 28p (FREE with parts).

P.P. &INS. 47p P.P.&INS. 47p P.P. & INS, 3Ip
b cosrs £7°08 ©remsehs " § iitiine coss £6° 58 00t T 4 Wltie comrs £4° 38 e
POCKET TRANSONA ¢ sy | TRANS

FIVE

3 TUNABLE WAVE-
BANDS: MW,

TRAWLER BARD

WITE EXTENDED

MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages—35 transistors and 2 diodes,
superasensitive ferrite rod aerial, fine tone moving coil
speaker. Attractive black and gold case. Size 5}inX
1§in x 3§in. Plans and parts price list 15p (FREE
with parts).

FIVE

5 TRANSISTORS
AND 2 DIODES

3TUNABLE WAVE BANDS: MW, LW AND TRAWLER

BAND. 7 stage—35 transistora and 2 dindes, ferrite
rod aerial, tuning condenser, volunie contro!, fine tone

EIGHT

8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:
MW,
8W1,
swW3
TRAWLER

BAND. Sensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8
lmpl’O\ed type transistors plus 3 diodes, Attractive
case in hlack with red grille, dial and black knobs with

it £ 50 :’0 PER&SIE:g z‘p
z v
BUILDING COSTS P. & P. 65p)

moving coil speaker Attractive case with red

speaker grile. Siue Siin X apn x Lin Plans and § Boimeol cotp aticrs economiser bmitch for

parts price list 15p (FREE with parte). extended battery life. Ample power to drive a larger
speaker. Parts price list and pians 25p (FREE with

P.P.aINs.25p § T

TOTAL '7 (6vé:ssns' i P.P. & INS. 33p

BUILDING COSTS P. & P. 65p) TOTAL £4 95 (OVERSEAS
BUILDING COSTS P. & P. £1-05)

“EDU-KIT”

BUILD RADIOS, AMPLIFIERS, ETC., FROM
EASY STAGE DIAGRAMS, FIVE UNITS INCLUD-
ING MASTER URIT TO CONSTRUCT. Coniponents
include: Tuning Condenser: 2 Volume Controls: 2
Slider Switches: Fine tone moving coil 8peaker:
Terminal Strip: Ferrite Rod Aerial: 2 Plugs and
Bockets: Battery Clips: 4 Tag Boards Balanced
Armature Unit: 10 Transistors: 4
Diodes: Resistors: Capacitors:
Three }in Knobs. Unite once con-

gl structed are detachable from Master
Unit, enabling them to be stored for
future uge. Ideal for 8chools, Educa-
tional Authcrities and all those in-
terested in radio construction. Parta
vrice list and plans 25p (FREE witb

parts}).
ALL PARTS

INCLUDING £6'05 P.P.&INS. 33p
CASE AND PLANS (OVERSEAS P.&P. £1-05)

Callers side entrance *Lavell” Shop
Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday
PLEASE NOTE: ALL PRICES INCLUDE V.A.T.

FULL *
AFTER SALES | w%
SERVICE | *
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EXCHANGE LTD

RADIO

61aHIGH ST., BEDFORD MK401SA. Tel. 0234 52367

! Reg. no. 788372

| | enclose £ please send items marked

l ROAMER TEN ! ROAMER SEVEN (]

I ROAMER EIGHT O TRANS EIGHT M

I TRANSONA FIVE [] ROAMER SiX O

l POCKET FIVE 0 EDU-KIT M

l Parts price list and plans for

| Name
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Come and listen
at the year's

most exciting
exhibition

Join thousands of Hi-Fi enthusiasts in an
atmosphere that will set your ears tingling
with excitement. The 1973 Audio Festival and
Fair looks like being the best yet — and will run
up to and include Sunday. The international
giants of the Hi-Fi industry will be there -
showing the latest specialist equipment: unit
audio, tape recorders (cassette, cartridge and
reel-to-reel), loudspeakers, tuners,

receivers, amplifiers, radios, tapes and discs.
There will be continuous demonstrations in
specially constructed Audio Studios — and the
Sunday Mirror is giving away £500 worth of
equipment as prizes in exciting competitions.
Don’t miss this great event.

THE 1975
INTERNATIONAL

FESTIUAL AND FAIR

Sponsored by the Sunday Mirror

OLYmpla London

Tuesday 23 Octoberto
Sunday 28 October
Weekdays 10 amto 9 pm
Sunday 11 amto 7 pm
Admission 45p

DLY.
ELEGTRONIC
ORGAN KITS
AS USED BY

PROFESSIONALS
THROUGHOUT
THE WORLD

% Portable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145:29. ¥ Console—5 octave keyboard with 10
voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£250-93. ¥ Console—2 x 4 octave keyboards and 13 note
pedal board, 29 voices, Vibrato, Delay Vibrato, Sustain,
Reverberation, Precussion, Wah Wah, £406-00. ¥ Console
—2 x 5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain Reverberation, Precussion,
3 Couplers, etc., at £572-55.

ALL COMPONENTS CAN BE BOUGHT SEPAR-
ATELY. SEND 50p FOR LATEST CATALOGUE,
WHICH INCLUDES SPECIALIZED COMPONENTS,
Hi-FI EQUIPMENT, ELECTRICAL HOUSEHOLD
APPLIANCES. PLUS 5 x 10p VOUCHERS.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

YOU ARE WELCOME TO VISIT THE ONLY D.IY. ELECTRONIC ORGAN
CENTRE IN EUROPE AT 12 BRETT ROAD, HACKNEY, LONDON, E.8.
TEL. 01-986 8455

BLACK P.V.C. BOXES

For All Electrical and Special Rigs

Robust Moulding—All Insulated—
Easy to cut and drill—Self Finish
Non Rusting—Self Extinguishing

Length Width Depth Price Each P. & P. Each
3 3 (34 2p Ip
4 4" 14" 38p 13p
4" 47 2" 41p I4p
6" 3 1 38p | 4p
6" 4 2" 52p l4p

Allow 21 days for delivery—orders over £8 P. & P. free. Quotations given
for large quantities, Other depths and larger sizes can be offered, state size
required and quantity.

ADAPTABOX

Dept. P.E.2, 26 Welby Gardens, Grantham, Lincs. NG31 8BN
Tel.: Grantham (0476) 5821

T A = SU0LE
| ® lﬁzr:;ﬁzf,s;:::s

flush or surface box £8.45 g 20
Parts below available separately:

TGS Sensor £1-80 plus 10p P. & P.
Transformer £1-50 plus 15p P. & P.
Speaker 50p plus 10p P. & P.

’ Please add 109 VAT to the above
o ELECTROMEC LTD.

onmomsenr i) Ruckinge, Ashford, Kent TN26 2EF
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LARGE STOCKS,
ATTRACTIVE DISCOUNTS

ELECTROVALUE

Electronic Component
Specialists

DEPENDABLE SERVIGE

Everything brand new and to makers’
specifications.

Other semiconductors: ACI128, 17p; AFI17, 32p;
BFYSI, 19p. Full lists and technical data will be
found in Catalogue No. 6. See also amendments list.

Send S.A.E. for latest supplement of additional
fines and price amendments to aur No. é
Catalogue

ZENER DIODES full range £24 values: 400mW:
2:7V to 36V, 14p each; IW: 68V to 82V, 2Ip each:
1-5W: 47V to 75V, 48p each. Ciip to increase
1-5W rating to 3 watts (type 266F) 4p.

DIN PLUGS AND SOCKETS

by Hirshmann, 4A rating

2 way LS —socket 10p, plug 12p
3 way scr.-—socket 10p, plug 12p
5 way scr.—socket I1p, plug I15p

TRANSISTOR ACCESSORIES
TO3 cover, 7p; Heat sinks 1°C/W, type 6WI.
undrilled, 60p.

SWITCHES

1011 SPST
toggle, 20p; 409
DPDT toggle, 29p
(these are chrome
plated, 2-5A rating);
250V a.c./2A, 48p.

ROTARY SWITCHES

Radiospares Minjature Maka-switch (in assembly kit
form). Shaft, 48p. Wafers, MBB-2P5W, IPIIW:
BBMIPI2W, 2P6W, 3P4W, 4P3W, 6P2W, 32p cach.

WAVECHANGE A%
SWITCHES '

ELEGTROVALUE

1973

7201 sub-miniature DPDT
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9,
TRANSISTORS BY SIEMENS | ELECTROLYTIC CAPACITORS axiac tean | 2OLISARGONATE—%
Rated voltage: 3V 63V 10V 16V 25V 40V 63V |00V 250V up to O IuF: 100V, O-1uF and
Capacity uF above.
AND NEWMARKET 047 - — — — — — 10p W 0-01: 0-012; 0-015; 0-018; 0:022;
1o — = = = T 0:027; 0033; 0:047,'0 056: 4p each.
. 2 — = — — 10— T 8 0:068; 0:082; 0.1; 0-12; 0-15; 4p
2N3055 npn silicon power s0p 47 _ = = Wp — 7p 8p 7p each. 0-18; 022; Sp each. 027;
ACI53K pnp germanium low power 32p ;g = = —7 G 7p g? ;D gp 0-33; 6p. 0'I39 Tp. 0‘4P7 8p. O-SbG 10p.
. = P P — (-] -] 1] 068 llp. |uF 13p. Prices subject to
G G GAREI) I°“,' s e 47 7p — 8p 8p 8 Tp 9 I2p amendment by the manufacturer.
ADI16! npn germanium medium power 42p 100 8p 7p 7p ;p 7p 9p llp 19p
Dl62 i di 40 220 7p 8p 8p p 9% I10p 17p 27p Minitron Digital Counter
(D152 Bap seTmanium ecium Bower “" 470 8p 9% 9 10p |2p 17p 24p 43p Type 30I5F, 'Seven Filament seg-
AF139 pnp germanium U P I.OgO :29 II;D gp Il;p ggp }39 40p — ment .ndicators to make 0-9 +
2,200 13 P P P P P — - decimal int. Co tible with
NPN: BCI07 i3p, BCI08 12p, BCI09 13p, BCIE7 4700 Bp 28p p 4lp S — —  — Standard ‘logic modules, netc €2,
11p, BC168 10p, BCI69 Llp. 10,000 40p 43p — — = = - - Decoder driver type FLL 121T nett
Prices subject to amendment by the manufacturer. £1-36. DIL socket, nett £2.
PNP: BC177 21p, BC178 19p,BC179 2ip, BC257 12p o o
' . o
BC258 11p, BC259 | 3p. RESISTORS — IO/O, SA, 2 o
ST G s ST G Code Power Tolerance Range Values lto9 10 to 99I 100 up
8 availabl ee note below)
BDI135 npn med!um power 7p c 1120W 5:/0 820-220K 0 EII2 e 4 (see n. B o0
BDI136 pnp medium power 8p C 18W 5% 470-470K g E24 ] 09 0.75 nett
b1oD e Wy @ Game B, 8 iR
7 a- Q £24 12 [} 095 nett
ES ¢ W 840 470-I10M0 El2 25 2 1.6 natt
OA9%0, OA91, OA9S, 6p each; OA200, 9p; OA202, MO 12w 2; og-iMg E24 4 3 2 nett
10p ww Iw 10% + 17200 0-220-3-90 El2 7 7 6
\ wWw 3w 59 1 Q-10KQ El2 7 7 6
ww ™w 5% 1a-10KQ El2 9 9 8

Codes: C = carbon film, high stability, low noise.
MO = metal oxide, Electrosil TR5, ultra low noise.
WW = wire wound, Plessey.

Values:

E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 33, 47, 56, 68, 82

and their decades.

E24 denotes series: as EI2 plus |1, 13, 16, 20, 24, 30, 36, 43, 5}

Pricas are in pence each for quan-
ities of the same ohmic value and
power rating. NOT mixed values,
(lgnore fractions of one penny on
total value of resistor order.)

62. 75. 91 and their decades.
KNOBS All grub screw fitting for fin

shafts. Black. For other types

—see Catalogue No. 6, p. 54.
F.14 (20mm) pack of 2, 32p; F.13 (26mm) pack of 2,
38p; F.12 (33mm) pack of 2, 40p; F.19 (20mm) pack
of 2, 32p; F.18 (26mm) pack of 2, 38p; F.17 (33mm)
pack of 2, 40p; KB.4 (20mm) pack of 4, 40p; K30/3
(17mm) aluminium, 24p each.

K072

TRANSFORMERS—MAINS

MT3 30V/2A plus 4 taps £21-85
MTI103 SOV/IA plus 4 taps £2-55
MT104 50V/2A plus 4 taps £3-50
MTI27 60V/2A plus 4 taps £3.80
13TO5 13V/4A, CT £1-25
28TOS 12+ 12V, 2-0-2V. £1-65

BAXANDALL SPEAKER KIT

As designed by P. ). Baxandall and described
originally in** Wireless World."” Simple to assemble,
fantastically good resuits and a greater money saver.
Carries 10 watts RMS. 15 ohms impedance. Size
18in x 12in x 10in. Comptete kit, including pack-
flat cabinet, £ I 4 .90 Plus 60p part cost of carr.

Equaliser Assembly, £2.
Loudspeaker Unit S9RM 109, £2-45.
Cabinet Kit (to Baxandall design), £10-45.

POTENTIOMETERS

Rotary, carbon track,
double wipe

SINGLE P20 lin. 100G to
2:2MQ, 12p; P20 log. 47K Qg to

2-2Meg. 12p;JP20 log. 47K,
to 2:2M @, I12p; Dual gang
lin. 47K to 22Ma, 42p;
Dual log. 47K@Q to 22Mq,
42p; Log/antilog, 10K, 22K,
47K, IMa only, 42{; Duat
antilox: I0K only, 42p. Any

type with 2A D.P. mains switch,
12p extra.

Only decades of 10, 22 and 47
available in ranges quoted.
DUAL CONCENTRIC DP20
in any combination of P20
values, 60p; with switch, 72p.
SLIDER

TYPE JP20

Lin. or log. 10K to | meg. in all
popular values, each 26p.
Control knobs blk./white/red
yel./gr./blue/dk. grey/it. grey,
5p each. TYPE DP20
CARBON SKELETON PRE-

SETS

Small high quality, PR lin.
000, 2200, 4704, IK,
2K2, 4K7, 10K, 22K, 47K,
100K, 220K, 470K, 1M, 2M2,

5M, IoMQ. Vertical or

horizontal mounting,

Sp each.

DlSCOUNT All items offered for sale in
accordance; with our stated

terms of business, copy of which available on

reqguest.

Not aliowed on nett price items. 10% on orders for
£5 or more. 15% on orders of £15 or more.
Prices subject to alteration without prior
notice. Prices quoted DO NOT include V.A.T.
Orders received from U.K. customers must be
accompanied by an additional 10% of the nett value
for V.AT.

Overseas orders are exempt.

POSTAGE AND PACKING FREE
SURCHARGE (0p on small mail orders under £2.
Overseas orders carriage and insurance charged at
cost. U.S.A, CUSTOMERS please contact ELECTRO-
VALUE, AMERICA, P.O. BOX 27, Swarthmore,
PA 19081 .

(Dept. PE9), 28 ST. JUDE'S ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Hours: 9—5.30. Sat. 1 p.m. Tel.: Egham 3603
Registered Office: 28 8t. Jude’s Rd., Englefleld Green, Egham, Surrey TW20 0HB

Eng. Reg. No. 1047768

Telex 264475
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You'll hardly
b

be able to

elieve your
ears!

Until now, richly satisfying sound has always cost a richly satisfying price.
But not any more! For an almost unbelievable £17-95, you can have
Stereo 21—audio for the connoisseur.

Whatever your taste in music, you can hear it on STEREO
21 the way its composers heard it in their dreams!
Beethoven or Mahler . . . Ellington or Jellyroll
~.Morton . . . Das Nibelung or Jesus Christ

Can you
reallyget &
soundquality &
like this for NN
less than £18? A

Yes you Can! Superstar . . . Carols from King’s College
. Chapel or the return of a Beatle . . . every-
Wlth the new thing from a prettily fluting baroque organ

W to the newest pop group at full throttle—
STEREO 21 does them all justice!
And have you ever seen a handsomer audio
installation? Compact enough to go in a
university student's bedroom-study, elegant
enough for the suavest penthouse pad in Town,
STEREO 21 offers you all the pride of possession
as well as a thrilling musical experience!
Top-quality amplifier, BSR 8 record automatic
changer turntable, matching speakers. Deck and
P .. Speaker cabinets you simply wrap round and glue
., to build. Screw in the amplifier and connect up
O\ (all push fit, no soldering whatsoever), so
.. simple literally anyone can do it. Except
for glue and panel pins, all parts
supplied including full instruc-
tions—all for £17-95 (plus the
., cost of post and packing if
. you buy by mail), and—to
round it all off—a money-
back Guarantee if your
pleasure in STEREOQ 21 is not
" complete!

STEREO
A/

Personal shoppersand mail order price

£17:935

Plus £1-50 P&P.
Diamond styli, if required, £1-37 extra

Just think—Iin only a few days
you could be giving your ears

the treat of a lifetime—AND Intro-
ducing your envious friends to
STEREO 21!

RADIO AND TV COMPONENTS (ACTON) LTD.

L1 21d High Street, Acton, London W3 6NG
323 Edgware Road, London W2

Mail orders to Acton. Terms C.W.0. All enquiries stampe
Goods not despatched outside U.K. q R LI
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VISCOUNT III-
aboost in the output,

I~

VISCOUNT 1ll now_'gives you an imposing 20 watts per channel—and the price quoted is actually
INCLUSIVE OF VAT!

The money's important, of course, but not nearly so important as value for money! And that's
something you get in abundance with VISCOUNT Ill. We design it . . . we make it . . . we sell it
direct to you—passing on all the economies that come from cutting out middle-men! That's
the only way you can get so much quality for so little money!

The unique VISCOUNT Iil amplifier, plus the Garrard SP25 Mk il deck. plus the magnificent
Duo Type Ill matched sgeakers {or Duo Type Il for a small room) give you an audio instailation
that will prove unbeatable for listening pleasure! On the brushed aluminium front panel of the
amplitier you'll find all the facilities you need—volume, bass, treble and balance controls, plus
switches for mono/stereo, on/off function and bass and treble filters. Plus headphone socket on
the back. And the teak finish will harmonise and enhance virtually any style of interior decor!
The heart-stopping timbre of Tom Jones at his most virile the last lingering harmonics of
a solo performance by Heifetz or Menuhin . . the Pathos and the panache of Liza Minelli . . . the
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist—
hear every nuance with a fidelity that you have never experienced before!

Come and hear VISCOUNT (lI! If it's inconvenient to travel, buz by post in the confidence that
you won't be disappointed (and with a 24-carat Money-Bac guaramee to give you extra
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type I Size approx. 17in x 10}in x §3in Drive unit 13in_x 8in with parasitic tweeter. Max. power
10 watts 8 ohms. Simulated Teak cabinet. £14-00 a pair, £2-20 p. & p. Duo Type Il Size approx. 23¢in x 11jin x $}in
Drive unit 13;in x 8}in with HF speaker Max. power 20 watts, 8 ohms Freq. range 20Mz to 20kHz. Teak veneer cabinet

£32-00 a pair + £3-30 p. & p
STILL ONLY £49 COMPLETE

PRICES: SYSTEM 1
Viscount IIl R 102 amplifier
2 Duo Type !l speakers
Garrard SP25 Mk Hl with
MAG. cartridge plinth & cover £18-00 + £1-75p & p

€24-20 + E1p & p
£14-00 + €2-20p & p

total £56- 20

Available complete for only £49-00 - £3-50p. &p.
Viscaunt {1

PRICES: SYSTEM 2

Viscount R 102 amplifier £24-20 + €1 p&p

2 Duo Type HI speakers £32-00 + €3-30p & p

Garrard SP25 Mk 1Il with

T

MAG. cartridge plinth & cover £18:00 + £1-75p & p
total £€74-20

Avallable complete for £65-00 + £4p. &p.

THE TOURIST PUSH-BUTTON
CAR RADIO KIT £6-60

The Tourist PB is suitable for 12 volt
working on both negative and positive -
earth vehicles it covers the full medium S
and long wave bands. It is permeability
tuned and sturdily constructed. Qutput is
a full 25 watts into an 8 ohms speaker. But the

INPUTS 1. Crystal Mic or Guitar 9mV. 2. Movin

RELIANT Mk IV £13-50

*5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Sepa-
rate bass and treble controis
common to all § inputs. *Mixer
mploying F.E.T. (Field Effect Tran-
sistors). *Solid State Circuitry. *Attractive Styling.
coil Mic.

Tourist PB will operate into any loudspeaker from
8 to 15 ohms.

Apart from the output stage, which is an integrated circuit, the only other
electronic components that need soldering are some capacitors, resistors, etc.
The kit includes a pre-built AF tuner unit, and fully modulised IF stages which
are pre-aligned before despatch. As well as electronic components this kit
also contains 2 diamond-spun aluminium knobs, elegant matching front panel,
dial, washers, screws and wire.

The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4}in deep.

+ Circuit diagram and comprehensive instructions 55p free with parts

* Fully retractable and lockable car aerial £1-37 post paid.

CAR RADIO KIT ES-WJ). & p. 55p
Speaker with baffle and fixing strips £1-65. 23p p. & p.. post free if bought with
the kit. Send stamped addressed envelope for leaflet

It you can solder on printed circult board, you can bulld this push-button car
radio kit. It's simple—just follow the step-by-step Instructions.

SOUND 50 45 WATT MONO AMPLIFIER. Ideal for Disco. Output Power:

45 watts R.M.S. (Sine Wave) Frequency Response 3dB points 30Hz and*18KHz.

Total Distortion: less than 2% at rated output. Signal to noise ratio: better

than 60dB. Bass Control Range: 13dB at 60Hz. Treble Control Range: 12dB at

. 10KHz. Inputs: 4 inputs at 5SmV into 470K. Each

l ; pair of inputs controlled by separate volume

e control 2 inputs at 200mV into 470K. Size: 19} x

104 x 8ins. Amplitier £31-35 plus £1-65p. and p.
QOutput for 3, 8 and 15 ohm speakers.

£31 '35 + £1-65p. & p.

September 1973
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, or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide range of
medium output equipment (Gram. Tuner. Monitor, Organ, etc.) All 250mV
sensitivity. Qutput 20 watts into 8 ohms (suitable for 15 ohms). Size approx.
125 x 6 x 3% ins.
£13:50 p. & p. 60p.

UNISOUND MODULES

ONLY £7:64 + 55p p. & p.

For the man who wants to design his own
stereo—here’s your chance to start. with
Unisound—pre-amp, power amplifier and
control panel. No soldering—just simply
screw together. 4 watts per channel into
8 ohms. Inputs: 120mV (for ceramic cart-
ridge). The heart of Unisound is high
efficiency 1.C. monolithic power chips
which ensure very low distortion over

the audio spectrum.
IN-CAR ENTERTAINMENT AT HOME

With this elegant stereo 8 track add on unit. audio
enthusiasts now have the opportunity to extend their
systems to include the playing of 8 track cartridges.
Simply select your channel. by push button. four digital
lamps indicate channel selected. Mains operated.

£9 y 90 p. & p. 80p

The Viscount Ill, the fabulous Sterso 21 and the
Unisound Modules will all accept this unit. simply
connect up

749
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HOME RADIO ?iComponents) LTD. Dept. PE, 234-240 London: Road, Mitcham CR4 3HD Phone 01-648 8422

The Catalogue you MUST have!

————

Hovie Rapio

COMPONENTS

x 8%

5 electronic
ﬁ(')-,mponents clearly
listed and indexe

e =

N

{ 750 pictures

S A e |

Uu.ll

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

rnmmmmnn-----w---n--m-l----q

ﬂ_l

i
Name —= 1
)
]

Only 55p. pius 22p E3STANY

POST THIS COUPON
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L] HOME RADIO (Components)LTD. re.
e e ., o - Regd. No. 912966, Londo [ ]
ang 5 BEPE anipresiobties only 10 customers in the U.K L] Dept. PE, 234-240 London Road, Mitcham CR4 3HD g
!--------u-----m-------nm---ﬂ
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A NEW DIMENSION IN SOUND

FOUR years ago we commented upon the visionary views

of the eminent musician Leopold Stokowski who had
just then proposed the idea that stereo was by no means
the ultimate in sound reproduction, but that a four channel
system offered greater possibilities for extending musical
pleasure by bringing the listener right into the midst of the
performers.

Whilst applauding this somewhat revolutionary notion, we
ventured to express our fears concerning the formidable
nature of the task being set before the engineer. Timidity
is out of place in electronics, and we should have known
better!

In rather less than four years the technical problem of
recording four channels upon disc in such a manner that
their subsequent recovery would be possible using a normal
stereo stylus has been solved. An account of the various
rival systems and the current trend is given in the opening
article of our new series featuring the P.E. Rondo—the first
complete quadraphonic system to be offered to the
constructor.

Now that the technical problems have (to all intents and
purposes) been solved and both hardware and software are
available, quadraphonic surround sound has become a
reality and can be experienced in any home.

But what, exactly, does quadraphonic sound mean in the
final analysis—in the strictly musical sense? If the ordinary
listener is a little confused by what he has already sampled
during demonstrations, this is not at all surprising. It is
still early days for a new art. The recording companies
show no single-minded approach to quadraphonics. In the
US, CBS (originators of the strongly favoured SQ system)
are experimenting with unconventional circular arrangements
for orchestras when recording classical works in their studios,
so providing the listener with the illusion of being right in
the centre, on the conductor’s rostrum. At home, EMI, in
contrast, opts for the traditional concert platform set-up
and uses the two rear channels in a rather subsidiary role,
to add “concert hall ambience” to stereo.

In the case of popular music, recording engineers and
producers seem permitted greater latitude to exploit the
possibilities of four-channel recording. Less inhibited by
nature, the pop, musicians can be counted upon to make
more dramatic use of the directional properties of quad, and
new sound patterns will be devised, with the likelihood of
the listener being assailed first from one corner then from
another.

Following the establishment of stereo, the engineers
accepted the next challenge and with the aid of the latest
electronic technology have made the musician’s dream pos-
sible. Now it is the creative artist’s turn to experiment.
Such a radical development in sound reproduction for the
home sets a challenge for the composer and performer, in
both the classical and pop areas. The impact of quadra-
phonics upon the world of music will be interesting to
follow. It should produce some exciting and surprising
sounds, though the initial period of experimentation may be
a little wearing upon the listener’s ears—and neck muscles. .

F.E.B

Editor
F. E. BENNETT

Editorial

R. D. RAILTON Assistant Editor
D.BARRINGTON Production Editor
G. GODBOLD

S. R. LEWIS B.Sc.

Art Dept.

J. D. POUNTNEY Art Editor
J. A. HADLEY
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Advertisement Manager
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Advertisements 01-834 4202
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ORDO
NUADRAPHONIC
SOUNDESHSTIEM

BY R.A.COLE’

Audio systems are fasl expanding into complex and very expensive
set-ups offering all manmer of Fac'lities. In the PE RonDo system,
PRACTICAL ELECTRONICS offers the home constructor a modular
equipment housed in one case which may incorporate a selection of
functions so as to form anythimg from a simple stereo amplifier
system through to a complex AW{FM receiver/quadraphomic/stereo
control and amplification system.

HE SAYING, “history repeats itself” must surely
be proven when applied to recorded sound. At
each stage of its development the eternal peasumsls

have sagely remarked that “it will never catch on’ =
When the first long playing records were intro- /6 s\i

duced over two decades ago many record shops c’

refused even to .contemplate stocking them. The

multiplicity of recording characieristics backed by

various manufacturers of records caused esven the

hardiest .of audio enthusiasts to think twcef The

Jeremiahs considered that the LP was too fragile

andn:;he technical difficulties in reproduction too appr GXx.
great.

But within a few years the LP was established
and one standard recording characteristic was
adopted.

STEREO

The introduction of the stereo LP caused just as
much soul searching.  Apart from plain disbelief
that one groove could contain two signals,
long and learned dissertations. ¢n recording tech-
niques proliferated. There were even two cantend-
ing methods of groove cutting, oné “hill and dale”
and the other “45-45” Blumlein method.

Fortunately this problem was soon decided in
favour of the 45-45 method which is standard today.
One of the earliest demonstration records had a
commentator who spoke the historic words, “ping

pong”, one word from each speaker, and immor-
talised “ping-pong” stereo.

Despite these problems the purist seems to live
alongside the more gimmicky listener and all seem
to be happy with their respective lots notwithstand-
ing an occasional rumbling from the old ghosts of
the past quarter century.

o Bu\“’

See page 782

* Quadrasonics Led.
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QUADRAPHONICS

Four channel sound has been with us now for
several years and our enthusiast is just as confused
as his predecessors by the old ghosts and Jeremiahs
who seem to have reappeared for a ‘new season of
sport.”

The writer will attempt to remove as much of the
confusion as he can and will clear the decks by
stating that four channel sound is here to stay and
that any of the techniques currently available
enhances the enjoyment of recorded music.

Many elegant terms have been adopted in recent
months to describe multichannel reproduction. The
writer will use the inelegant but generally accepted
nomenclature. However, when a term is confusing,
definition of that term will be attempted.

Equally, whilst there are numerous multichannel
reproduction techniques that could have replaced the
present direction of development, the writer will
confine himself to the present direction dealing, in
detail, with the viable techniques to which the major
producers of software and hardware are committed.
Brief mention will be made of futurz trends and, as
existing techniques are liable to updating, a final
article in the series will include reference to the
state of the art at that date.

NOMENCLATURE

Four channel reproduction is generally called
YUXDRAPRONY ~(Quadraphonic) convenientty-— analo-
gous with STEREOPHONY {Stereophonic).

AMBIENCE ENHANCING. A term applied to circuits
which attempt to recover ambient information from
a normal stereo disc. A noteworthy system is that
promoted by Dynaco. Another is shown in Fig. 1.1
by B. B. Bauer (1961).

DISCRETE SYSTEM. One which has four indepen-
dent channels which can achieve distinct and uncon-
nected sound placement in each channel. Quadra-
phonic tapes can be called discrete. “Discrete” when
applied to disc reproduction is a misnomer which
is perpetuated in the description of the JVC CD4

system.

=

e e

Quadr'aphonic's Par Excellér’nce1

.

o 4 20 watt power amplifier:

1, .Hibl',\-qUa’l'ity jpréam'pliﬁer.and control
systen with wide dy‘namig.‘r\angé.

o AM/FM reteiver of advanced design "

o CBS/SQ Quadraphonic decoder

- System details and ,é‘c},ii's}fu'btidn of'f'fhe;}ﬂgquc:q't»‘fp_‘lléy.v. .on Pag,

S . P!



Z

Fig. 1.1. Ambience enhancing in an attempt to recover
ambient information from a normal stereo disc.
This is the Bauer system developed in 1961

GROOVE

.
INNER WALL \\\S\W\ OUTER WALL
LV RIGHT
| CHy +caz

CH1JCH2 1%1 } CHﬁC“z
; { cuqzsa

tSkHz aokmg 21 oz 20kt

Fig. 1.2, Modulation dlrectlon and band separation
on a CD4 disc

MATRIX. A term which, in Quadraphony, refers to
the electronic mixing of four channels of sound
into two composite channels for recording onto a
disc followed by electronic re-creation of the original
four channels of information. It is sometimes
referred to as 4-2-4-matrixing. SQ, QS, RM and E-V
are various matrixes.

CARRIER SYSTEM. For example, the JVC CD4
quadraphonic system, utilises two ultrasonic carriers
and a matrix to achieve a recordmg on disc that can
be demodulated upon playback to give four channels
of information related to the original four recorded.

There are but three systems at present viable to
which the major producers of hardware (equipment)
and software (recordings—disc or tape) are com-
mitted and these can be broadly grouped into two.
These are the JVC CD4 system, a carrier system,
and the CBS SQ and Sansui QS systems, which are
matrix systems.

THE CD4 SYSTEM

The CD4 system was developed by the Japan
Victor Company (Nivico) and RCA, and first
demonstrated publicly in September 1970. CD4 is
a contraction of Compatible Discrete Four Channel.
Work on similar lines was carried out by CBS before
they opted for the SQ matrix.

The CD4 system combines matrixes with carriers
by converting the four channels into sum and
difference signals. Channel 1 + channel 2 (CHI +
CH?2) is recorded on the left hand side of a 45-45
groove and CH3 + CH4 is recorded on the right
hand side. The difference signals CHl —CH2 and
CH3—CH4 modulate ultrasonic carriers and the
resultants are superimposed upon the sum signals for
recording.

The sum signals are called Base Bands and the
difference signals are called Modulated Carriers (Fig.
1.2). The. base bands are recorded to the RIAA
characteristic and are the same as conventional
stereo recording.

Due to a number of technical reasons the modu-
lated carriers are frequency modulated below 800Hz
and above 6kHz and phase modulated in between.
(Recording is as shown in Fig. 1.3.)

Upon replay the two channel composite signals
are demodulated and passed through a decoding
matrix which *“unscrambles” the sum and difference
signals to give the four separated channels (Fig. 1.4).

™ CHi+CH+[CH —CH))

Fig.1.3. Biock schematic of the recording system used when making a CD4 disc
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Due to limitations in today's recording technology
the base band is limited from 30Hz to 15kHz and
the 30kHz carriers are modulated in the range
—10kHz to +15kHz. The CD4 specification for
discs extends the upper frequency limit to 50kHz in
anticipation of improvements in recording tech-
nology.

CD4 TECHNIQUES

The basic system has a number of problems which | e : 150m5_\ [CammieR
are diminished by the following techniques.

LOWER CUTTING SPEEDS \’\

Cutting lathes have poor frequency response
above 20kHz, so CD4 records are cut at half speed
to compensate for this deficiency. This results in Fig. 1.5. Variations of carrier level which occur in
wider response but higher cost of production. CLC (Carrier Level Control)

AUTOMATIC NOISE REDUCTION SYSTEM (ANRS)

A system similar to the Dolby noise reduction
system is applied to eliminate noise which is o
generated in the difference signal path. This noise is
primarily f.m. noise and crosstalk distortion,

\\/TRACING
CARRIER LEVEL CONTROL {(CLC) g N
When the direct signal level is very high, the
carrier signal can be degraded with resultant poor GROOVE
sound quality from the difference signals. CLC - WAVEFORM _—
(Fig. 1.5) automatically increases the carrier level
with increased direct signal level, and thus improves
signal to noise ratio in the modulated carriers. ORIGINAL CARRIER TRACING CARRIER

It improves abrasion resistance during playback \ AN 7 ‘{ \ 78N
and broadly improves pickup tolerance as well as / \ iy \ / \
\ \

N
. . . \
reducing the base band interference mentioned // R 7 3
above. N/ \ \ \&

CARRIER WAVEFORM

NEUTREX

This is the name of a new technique which
assists the reproducing stylus to accurately trace the
complex groove. The higher the baseband amplitude
and the higher the frequency, the more pronounced 1s
tracing distortion. Neutrex compensates the groove
waveform to avoid the worst effects of tracing dis-
tortion as shown in Fig. 1.6 a, b and c.

CD4 STYLUS

Although CD4 records can be played with a
spherical stylus of 0-Smm radius at 5 grams without

WITHOUT NEUTREX WITH NEUTREX

Fig. 1.6. The effects of Neutrex on the waveform
traced out by the stylus

2 m CHy é
CH34CH, +lCH3-CH, ) |55 g SN |
S e i CHy CH,
DECODER
PICK-UP CARTRIDGE

Fig.1.4. Reversing the process of Fig. 1.3 when playing a CD4 disc

CHy#CH+{CHy~CH

TURNTABLE
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Fig. 1.7. The vector diagram for simple 45-45 stereo
where the groove is modulated by two vectors at
90° to each other as shown by the lines L and R

significant wear after 100 playings, the frequency
response is poor and distortion is quite high. An
elliptical stylus can effect substantial improvement
but specially developed styli must be used for really
high fidelity reproduction.

The Shibata stylus and the Ichikawa stylus were
developed for this purpose. Both are similar in
concept and have around four times the contact area
with the groove compared with a conventional
stylus. They represent the closest practical shape to
the original cutting stylus but are quite expensive
due to their complexity.

It is also vital that the cartridge has a wide
frequency response, up to around 45kHz, to repro-
duce discs of today's technology. Due to the limita-
tion of the ending diameter of the CD4 disc groove
to 52in, playing times are somewhat reduced but
special plastics have been developed to reduce
carrier wear and system deficiencies.

This remarkable technological achievement gives
a viable method of quadraphonic reproduction from

COMPLETE
F SEPARATION

30% MORE
DEPTH

Fig. 1.8a. Vector diagram of the CBS SQ matrix
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disc. Reports as to quality are rather varied, the
general concensus being that some of the “in-house”
recordings from JVC are exceptional, but that most
of the commercially available repertoire can only
be described as old chestnuts. One can expect a
noticeable improvement in all aspects of their soft-
ware 1n future.

MATRIX SYSTEMS

A loose definition of matrix systems was given
earlier. The precise definition of a particular quad-
raphonic matrix 1s only evident when expressed
mathematically and such an analysis is outside the
scope of this article.

There are also four psycho-acoustic principles
which are significant in matrix design; the Haas
effect; Front Source Dominance; Back Image Con-
traction and Quadrature Image Shift. The interested
reader 1s commended for a discussion of these
aspects to an article by Bauer, Gravereaux and Gust
in the Journal of the Audio Engineering Society of
America, Volume 19, Number 8, pp. 638-646.

In matrix systems the four channels are not
independent and there is crosstalk between channels.
The degree of crosstalk, and the channels between
which the crosstalk exists. varies from system to
system. Depending upon which matrix is used the
sound images can be somewhat changed.

The effect of matrixing is best shown on vector
diagrams. Two channel stereo can be illustrated
simply by Fig. 1-7. The 45-45 groove modulations
are represented by two vectors at 90° to each other
and shown as the arrowed lines L and R.

If the signal recorded moves the stylus in only
one of these two directions the signal passed
through the system to the speakers will be only left
or only right. If both these basic modulations occur
simultaneously the image will appear to lie centre
front. It will be seen that such a movement of the
stylus is a lateral movement parallel to the record
plane and that this is simply mono. Any other
angular differences will result in different positional
images between the two speakers.

F SEPARATION

Ry =

- 9% |Ra

100%

59% REDUCTION OF BACK
CHANNEL TRANSMISSION
IN MONO - 7.64B!

Fig. 1.8b. Vector diagram of Sansul QS-RM matrix
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THE CBS SQ MATRIX

Fig. 1.8a shows the vector diagram of the CBS SO
Matrix. SQ simply stands for Stereo-Quadraphonic.
It will be seen that the same three basic vectors
exist in the SQ diagram as in the two channel stereo
diagram of Fig. 1.7. These are the same left front
(LF) right front (RF) and centre front (CF), hence
the SQ matrix disc provides totally undiluted stereo
information to the front loudspeakers with full
channel separation.

Stylus movements in the direction marked ¢B pro-
vide centre back images. An additional basic modu-
lation is provided which, for simple tones, is circular
about the axis.

Clockwise modulations provide LB information and
anticlockwise modulations provide RB information.
This modulation appears as a helix due to the for-
ward motion of the record groove.

Further modulations appear as ellipses rotating
counter to each other representing centre left (CL)
and centre right (CR) positions. LB and RB informa-
tion is recorded on the left and right walls respec-
tively but with a quarter cycle (90° phase difference)

BASIC MATRIX
10-40 BLEND

L R,
Qe—ne—0'

10-10 BLEND
F-B LOGIC

-+ 20 ——> O

(11
|

|
1]

10-10 BLEND
F-B&W-M LOGIC

Qe=—n—>0

Left Frent a
Right Front o

Left Back <

Right Back o

Fig.1.9. The grooves of a stereo and an SQ modulated
disc. (a) and (b) are the same as on a normal stereo
disc whilst (c¢) and (d) show the helical modulation

primarily in classical music, have expressed the
opinion that a matrix decoder of the type described
above well meets the requirements for quadraphonic
surround-sound reproduction.

BASIC MATRIX
PARAMATRIX LOGIC

<——m-—>o

| ]
L

BASIC MATRIX
W-Mgv-B LOGIC

o ——> |

T 1]

O[
20 20 20 20 0[
@)

TB 648 3d8 20 @®
L()<———5——->(2b 20 O O4—m——->o — o—0)
B
A ] D E
CL~CR SEPARATION
7-7d8B 7B 77d8 @

Fig. 1.11. The various stages in SQ decoder develop-
ment from 10-40 fixed blend (a) to the future possibility
of Paramatrix logic (e)

between them, resulting in the apparent circular
motion. In recorded music the modulations are very
much more complex than the simple tones repre-
sented by the helices described.

The photograph of Fig. 1.9 shows magnified
grooves of an SQ record. They are all simple tones:
(a) and (b) are the same as they would be on
ordinary stereo record; (c) and (d) show the addi-
tional helical modulation present on an SQ disc to
provide back images. The photograph clearly shows
the stereo compatibility of the SQ disc which can
be played by ordinary stereo cartridges to give
full stereo.

The basic SQ matrix exhibits out of phase and
unwanted signals at the back speakers when a signal
is intended for the left front speaker. These out of
phase signals are 0-707 of the level of the intended
signal. Similarly out of phase signals appear at the
front speakers when signals are directed to the left
back speaker. The system is therefore asymmetrical.

Blend resistors added to the front and back signal
pairs cancel out some of the unwanted signals with
the attendant reduction of back separation to 8 dB.
The so far recognised ideal blend is the 10-40 blend,
where a 109 front and 40% back blend is used, and
is called the 10-40 CBS SQ Matrix (See Figs. 1.10
and 1.11a). Many users, especially those interested
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Fig. 1.12, The SQ logic-enhanced decoder using three
chips, theMC1312P, the MC1315P and the MC1314P

LOGIC DIRECTED DECODERS

Greatly improved channel separation can be
achieved by making use of both electronic logic
and three psycho-acoustic phenomena with which
we are all familiar., The first phenomenon occurs
because of reverberation in a normal living room.
This makes it difficult to locate the source of a
steady state sound. Secondly, the origin of a vary-
ing source of sound, like speech or music, can be
easily located. Finally, when there are two or more
similar sources present we tend to believe that the
one which we hear first is the sole source of the
sound. '

Logic directed circuits contain output amplifiers
with voltage controlled gain characteristics which
respond to predetermined amplitude and phase posi-
tions of the unwanted transferred signals as sensed
by the logic. A signal in one of the front channels
causes the production of two signals in the back
channels identical in amplitude and in precise quad-
rature orientation.

This relationship is sensed by a comparator which
results in instant enhancement of the front channels
and rapid attenuation of the back channels. The
converse is equally true and the resultant quadra-
phonic field approaches that produced by the four
independent channels of the master tape.

With a signal to one channel only, this channel is

kept open by the logic and any transferred signals -

are greatly attenuated thereby providing substan-
tially discrete channels of information. These
decoders are known as Front-Back (F-B) Logic
Directed Decoders (See Figs. 1.11b and 1.12).

Logic directed decoders, in their simplest forms,
may exhibit the effect of the logic circuit being con-
fused by complex information. This appears as a
“pumping” effect between front and back speakers.
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ADVANCED LOGIC DIRECTED DECODERS

The latest advances in SQ Decoder technology
have very recently been finalised and the writer
thanks Mr. Benjamin B. Bauer, Vice-President
C.B.S. Laboratories for his great personal assistance
in these matters.

The circuit shown in Fig. 1.13 is the latest logic
system and includes Wave Matching (W-M) logic
and variable blend (V-B) as options.

The inter-channel separation for the front and
back channel pairs is infinite in the basic matrix so
only front/back separation needs to be improved.

If, for example, a transient signal is directed to
left-front the W-M logic circuits recognise this as
a front signal and adjust the levels between front and
back so that 20dB separation in this direction is
obtained. Another word for W-M is “corner-
directed” logic.

If the left-front signal begins to decay and another
transient signal is applied to LB the LB signal is
emphasised. However, the steady state portion of the
remaining LF signal becomes transferred to the LB
but the ear assumes continued transmission from
LF due to transient source dominance.

Thus the W-M logic can continually emphasise
new transient sources in direction whilst maintaining
the total power of all the preceding signals. (See
Fig. 1.11c F-B and W-M Logic).

DYNAMIC BLEND

It has been previously explained how fixed 10-40
blend can enhance the separation between CF and
CB signals. The same principle can be applied to
logic but using a dynamic variable blend instead of
fixed blend. If a CF signal, e.g. solo voice, is
applied the channels at once become blended caus-
ing the signal to emerge from its proper centre-front
location. ,

By careful design there will be almost complete
front/back signal separation without any significant
audible loss between front and back channel pairs.
(See Fig. 1.11d W-M and V-B logic).

LATEST DEVELOPMENTS

Perhaps the most significant of the recent advances
in SQ technology is the introduction of the inte-
grated matrix chip manufactured by Motcrola under
CBS sponsorship, see Fig. 1.13. The MCI1312 is the
basic SQ Matrix Decoder and the MC1315 the Full
Logic Module embodying both F-B and W-M logic.
A Power Transfer Module MC1314 has the dual pur-
pose of accepting the logic commands and trans-
lating them into enhanced quadraphonic action.
It can also act as a gain control and loudspeaker
balance element.

The circuit in Fig. 1.13 combines all the fore-
going functions, including variable blend, which is
controlled by means of an fe.t. 2N5485 and four
operational amplifiers. There is additionally provi-
sion for volume and balance (F/B, LF/RF, LB/RB)
controls and a dimension control to adjust the logic
action to suit ambient listening conditions. All of the
logic and control functions are optional additions
to the basic matrix decoder.

Reference has previously been made to Fig. 1.11
which shows the channel separations obtainable from
each variation of the SQ Decoder. CL/CR separation
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is in all cases 7-7dB, but although an additional logic
function could be added, it is found in practice that
negligible advantage is gained.

By application of the so-called variable blend to
all the logic functions an infinite “round the board”
channel separation is feasible. This results in the
unwanted output of one decoded channel cancelling
the unwanted output of another decoded channel,
and vice versa, which is the essence of the tech-
nique known as “Paramatrix” shown at Fig. 1.11e.

THE SANSUI QS MATRIX SYSTEM

The Sansui QS system, also known as the R/M or
Regular Matrix, was developed by Sansui in 1970.
Its modulations in their idealised form are shown
in Fig. 1.8b and may be compared with those of
the SQ matrix, Fig. 1.8a. The LF and RF modula-
tions are orientated at 223° with respect to the left
and right axis and represent a 7-6dB front separation.

This means that a stereo orchestral recording will
shrink to about one-half of the space between the
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Fig. 1.13. Circuit diagram of the very latest SQ logic system,
including front-back, wave matching, and variable blend logic
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speakers. The unwanted images (out of phase com-
ponents—see Fig. 1.14) appear in the speakers either
side of the speaker to which signals are being
directed. This means that images appear somewhat
more accurately in the direction intended.

It follows that this matrix is more symmetrical
than SQ. The rear channels are also reduced to
414, of their original level for mono signals and
heavy back modulations may be reduced by 2-3dB
due to the need for around 309% extra cutting depth
for back images. The principal loss however is of
stereo compatibility,

Within its limitations the system gives acceptable
results. Sansui have also developed a technique for
reducing unwanted signals with the name WVario-
matrix.

THE FUTURE

The large companies have made such substantial
capital commitments and technical advances in
Quadraphonics that the course of this art is “pre-
ordained” for some time to come. Work is being
carried out by others in methods to reduce the band-
width necessary for the difference paths in carrier
techniques which, although reducing technical diffi-
culties, would seem to be a retrograde step from the
quality aspect.

A very interesting technique devised by Duane
Cooper (University of lllinois) and Takeo Shiga
(Nippon Columbia Co. Ltd.), and called a Phasor
matrix, distributes the phase differences in sectors of
45° which means that the speakers either side of
the wanted speaker receive signals that are +45° or
~—45° phase shifted.

This system, called BMX by Cooper, can be made
more directionally accurate by the addition of more
channels. These channels can be of narrower band-
width without degrading performance. This matrix
is in its early stages and has not been adopted by
any recording company to date and only experi-
mental discs have been produced so far.
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COMPATIBILITY

Compatibility can be considered from two stand-
points; one being compatibility of any quadraphonic
system with another, and the other being compati-
bility with stereo material.

Quite obviously a CD4 record will not be quad-
raphonically compatible with matrix records. Mat-
rix records are compatible with each other to a
degree which, of course, is limited by their differ-
ences. It is possible to play an SQ record through a
QS decoder or vice versa and obtain really enjoyable
results which, although inaccurate, do enhance listen-
ing pleasure.

All are stereo-compatible but QS has a much
reduced stereo separation. All matrix records can
be broadcast by v.h.f. stereo radio and when
received as stereo, may be decoded into quad.

CD4 records cannot be broadcast by present stereo
radio transmitters. Over 200 transmitters in the
U.S.A. have broadcast matrix quad and it is hoped
that similar broadcasts may be undertaken- by the
IBA in their test v.h.f, transmissions in the U.K.,
later this year.

SOFTWARE AND HARDWARE

There are some 40 CD4 recordings available in
the UK. at present, mostly by JVC themselves.
CBS SQ records number over 100 and also in
excess of 20°have been produced by EMI. The U.S.
situation is around the same for CD4 but over 200
SQ LPs are available. About 20 SQ records of
European origin are listed. There are at least twelve
QS records marketed.

At the June 1973 Chicago Conference more than
40 makes of record playing equipment were
exhibited. All of these had built-in SQ circuitry in
multiple models. Around a dozen offered facilities,
for integral CD4 circuitry. The big volume suppliers,
who furnish over 909, of the market, offered SQ
capability only.

It seems a reasonable conclusion that the avail-
ability of SQ hardware will accelerate the rate at
\ghich SQ discs become available compared with

D4.
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K CBS S@ 10-40 BLEND MATRIX

Practical Electronics

DECODER

Input Impedance

3MQ typical
Distortion

0-1 per cent typical
Maximum Handling Capability

2:0V r.m.s.
Signal to Noise Ratio

hort circuit —80dB. Bandwidth 20Hz—20kHz

Channel Separation

Lr—Ry  20dB
Lg—Rpgp 8dB
Lr—Lg 3dB
Rr—Rp 3dB
Cr—Cgr 6dB
Lc—Re 7-7dB

Supply Voltage
+20V d.c. @ I6mA

PREAMPLIFIER

Inputs
F. M. Radio 100mV @ 50kQ
A. M. Radio 100mV @ 50k

Disc ImV @ 47kQ
Tape 100mV @ 50k Q2
Output

100mV @ 10k to amplifier tone controls
100mV @ 10kQ to tape recorder unaffected by
volume and tone controls
Signal to Noise Ratios
Disc —60dB

Others —70dB f UnWeighted
Crosstalk
—50dB @ IkHz

Dynamic Range

38dB before clipping
Distortion

0-05 per cent at rated sensitivity
Supply

+ 15V d.c. at SmA

TONE CONTROLS AND BALANCE

Inputs .
2 x 100mV @ 10kQ from preamplifier
4 < 100mV @ 50kQ playback from tape (4 channel)
(inserted via balance potentiometers after tone
controls)
Outputs
2 X 100mV @ 10k to quad decoder
4 x100mV @ 10kQ to tape recorder (4 channei)
(into recorder before balance  potentiometers
and after tone controls)
Gain
Unity
Bass Control
+16dB @ 30Hz
Treble Control
+10dB
_IsdB}@IOkHz
Balance
Zero to full output on each channel
Crosstalk
—50dB @ 1kHz
Dynamic Range
38dB before clipping
Distortion
0-05 per cent at rated sensitivity

Suppl
j;ISYV d.c. @ SmA

POWER AMPLIFIERS (two per board)\

Inrut Impedance
0kQ

Frequency Response

At 20W into 8} continuous sine wave

— |dB from |0Hz to 20kHz

—3dB from SHz to 30kHz
Power Output

20W per channel into 8Q continuous sine wave
Total Harmonic Distortion

20W into 8Q2 <0:-| per cent

50mW into 8Q2 <O0-I per cent
Stability

Will drive electrostatic loudspeakers
Damping Factor

120 into 8Q2
Suppl

y
ifg\\j g::: % g;:ﬁ}for both amplifier boards

TUNER

F.M. + DECODER

Frequency Range
87-5MHz to 104MHz

Sensitivity
3-0uV LH.F. (Institute of High Fidelity Manufacturers)
204V for 58dB signal-to-noise ratio
10uV for full limiting

Total Harmonic Distortion
Mono 0-6 per cent
Stereo |-0 per cent

Stereo Separation
35dB @ ikHz

A.M.
Frequency Range

550kHz to 1-6MHz
Capture Voltage

100uVY at midband
Distortion

Approximately one per

distortion

cent total harmonlc

Supply .
+24V d.c. @ 00mA

SPEAKER SYSTEMS

Power Handling

20WV continuous sine wave
Impedance

8Q

Loading
Infinite Baffle
Frequency Response
35Hz—22kHz 4-5dB

Drive Units
2 x HIF 13E  130mm Long Throw Units
2 x 65TW Bi  65mm Tweeters

Crossover Network
Six-element network dividing at 500Hz and 6kHz

OVERALL DIMENSIONS

Cabinet

254mm (10in) x 120mm (4%in) (add (5mm for height
of knobs) x 326mm (124in)

Speaker Enclosures

G
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THE PE RONDO

The current increasing interest in quadraphonics,
coupled with the introduction of integrated circuit
decoder chips supported by a growing bank of soft-
ware has created the ideal atmosphere for the home
constructor to build his comprehensive Quadra-
phonic System.

The PE RONDO system has been developed and
planned especially for the home constructor and
incorporates advanced technology throughout.

Figure 1.15 shows the system in block diagram
form and a full technical specification is given else-
where. The system incorporates power supplies,

STEREQ TAPE RECORDER

STEREQ DISC
AND PLAYER PLAY

RALER

"= RORDO

SYSTEMV DETAILS

o AND

DECODER VIODULE

power amplifiers, both f.m. and a.m. radio tuners,
stereo decoder, quadraphonic decoder system, tone,
volume, balance controls and selectors, and pre-
amplifiers and characteristic compensation circuits.
All this circuitry is incorporated in a neat and com-
pact wooden case with a shallow metal plinth in
which are mounted the input and output terminations.

The system is completed with a set of four loud-
speakers for those who wish to make their own.

The approximate cost to build is £70 plus V.A.T.
for the main unit; and £62 for the loudspeakers (4).
(Suitable turntable units can be found in the price
range £25-£40).

> i’ Fig. 1.15. Block diagram of the RONDO Quadraphonic
@ ( 4 CHANNEL 8 TRACK system in toto, showing the various modules, in-
°}(U CARTRIDGE RECORDER cluding loudspeakers and, for clarity, external items
= \__~ AND PLATER OR OFEN REEL - | such as turntable, tape recorder and cartridge player
2 L R L R .
PLAY 5 ;F JL 4
" 2 |
RECORD s
| pLAYI| 2| 3
| YYYY
SELECTOR PREAMPLIFIER . MASTER TONE, YOLUME
AND & QUADRAPHONIC
CHARACTERISTIC BALANCE CONTROLS R
COMPENSATION R AND SELECTORS £
L R M R,
™ fraefere e oy
PILOT TOM : 5
PLL P BE! power L s &
] STEREO L R t AMP. '
DECODER v ¥ L A
INDICATOR H i
E 1 I ' ]70
| -~ 1. | |HEADPHONES
TUNERS : ¥
[ QUADRAPHONIC Rs il rower B
A o DECODER T ave f
. i |
s e i
fZD_V
t1svl_,
+24V POWER SUPPLY t2sv & tisv
240V S0Hz !
+12v |
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COMPONENTS . . .

CBS MATRIX DECODER

Resistors
R1 3.6k R6 3.6k ()
R2 4.3k (2 R7 3:6kQ
R3 4.3k Q2 R8 3.6k
R4 4.3k Q) R9 47kQ
RS 4.3k R10 7.5k | Se€€ text
All 5% +W carbon or metal oxide
Capacitors
C1 0-47uF 20% 63V C6  0-0068F
C2 0-047¢F 20% 63V C7  0-039uF
C3 0-039uF Cc8 0-22uF
C4 0-0068:F C9 0.039:F
C5 0-039uF C10 0-22uF

All 5% 63V polyester except where stated

Integrated circuit
IC1 MC1312P CBS SQ Monolithic Decoder
Available only as part of a complete kit from
CBS Licensees or retailers who have purchased
as a complete kit from CBS Licensees. This
is due to licensing restriction imposed by the
Licensor CBS Inc.

Printed Circuit Board

Fibre glass as part of kit of parts from:
Sonax Electronics, Spencer House, Brettenham
Road, London, N.18.

FLEXIBILITY

Examination of Fig. 1.15 shows clearly that a
number of advantages accrue from using a modular
construction which integrated circuits and printed
circuit boards allow.

In the first place, the system can be built in stages.

Secondly. the system can first be built as a stereo
system and later converted. Indeed. the constructor
can, if he wishes, make use of an existing stereo
system in conjunction with a RONDO stereo section to
complete the quadraphonic system.

By including suitable switching circuitry the quad-
raphonic system can be extended to accept any
future, or for that matter existing, decoders which
might become available.

The PE RonNDO specification is broken down into
the various sections for simplicity and ease of under-
standing.

THE DECODER

This first constructional article deals with the
perhaps simplest but most important part of a Quad-
raphonic system—the decoder.

The CBS SQ 10-40 decoder chip is manufactured
by Motorola under licence from CBS Inc. The
licence is part of a commercial agreement involving

764

the supply of the products to licensed equipment
manufacturers only.

In the present instance CBS have given permission
for supply of the i.c. to constructors provided it is
sold as part of a kit for making up the decoder. All
other parts of the RONDO system are available freely
in the normal manner.

CONSTRUCTION

The decoder chip is packaged in a dual-in-line 14-
pin package under the code number MCI1312P and
is marked with a dot to indicate correct orientation
of the chip when mounting, as can be seen from
Fig. 1.16, the circuit diagram of the decoder.

Most of the components shown external to the
chip are phase shift networks referred to earlier. In
addition, there are the two input capacitors, Cl and
C2, which decouple the chip circuitry and the two
fixed blend resistors, R9 and R10, shown dotted.

The phase shift networks Have pre-determined
time constants and must utilise stable components
of +59 tolerance.

The printed circuit board layout master is shown
in Fig. 1.18 and the component layout, the opposite
side of the PCB, is shown in Fig. 1.17. It will be
seen that two different mounting pitches are pro-
vided for C8 and C10. This is so that these capa-
citors may be selected from several manufacturers
offering different lead-out pitch distances.

The components are mounted on the board from
the non-plated side in the configuration shown "and
it is probably best to mount all components and
bend the leads slightly, before starting soldering, to
hold the components in position. This makes certain
the layout is correct before any hard-to-reverse steps
are taken.

Don't forget to take care with the soldering
operation, only applying the iron for long enough to
make a good joint, particularly on the i.c. pins. It's
all too easy to damage an i.c. with conducted heat
from the pins.

After soldering, the board should be cleaned of
any flux and solder splashes with a brush.

TO COME
In following articles we will deal with the con-

struction of power supply, power and pre-amplifiers,

volume and balance controls and tone controls. All
the r.f. circuitry will be described including both
a.m. and f.m. receivers and an associated stereo
decoder for the f.m. unit. Finally suitable speakers
will be described for those who wish to make their
own.

The equipment described so far is, in one form
or another, available commercially. However, in the
articles to come, one of the very latest ideas in
quadraphonics will be described—an extension of
the CBS SQ matrix board using the latest logic to
give front/back logic, wave matching logic, and vari-
able blend. This latter is so new that PE readers
will be amongst the first in Europe to have it.

Of course, this does not detract from the basic
matrix board described in the present article, and
very exciting results can be obtained with this.

Next Month: Audio amplifiers and power supply
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MENT. NEW & SECONDHAND MUSICAL INSTRUMENTS.
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES

Announcing our TWO NEW PA/MIXER CONTROL UNITS

. Built for hard work! M4H
|mproved range Of In extra slimline easy-fit case. agh Z, 4 low Z inputs, 4 sets of

. . ;ontrolsc Case 10" x 8" and only 24in
Using grouped pairs of inputs (high Z and low Z eep, arr. paid.
COI’\StI"UCtOI" mOdUIGS inputs) with individual bass, treble and volume £|8 50 - v AT
. . .
controls on each pair, plus master controts. These
low-noise units will feed all makes of amplifiers,
FOR DOMESTIC making them ideal for clubs, discos, etc. Standard . M6H L
& COMMERCIAL jack sockets, compact design. In strong metal 12 inputs (6 high Z. 6 fow Z). Carr. paid

cases. All Units guaranteed for 3 years. 18" . 8°
USE ., > V.A
? @ HIGH AND LOW IMPEDANGE INPUTS K £27-50 +

© BASS/TREBLE/VOLUME N EAGH 52y e oty g 4272

S A X () NENTERTAINMENTSLTD.

New Versions using JA
‘‘Plastic Power™ Driver

u
Transistors now available. controls—I18dB swing. Carr. paid.

g3

vl
. ie.

goe

i
L1

To meet demand, we have

@ MASTER CONTROL ON OUTPUT £3-50 + V.AT.
included a  more powerful
Ry T L tablished CONTROL UNITS

power amplifiers are carefully

assembled, tested and E10no ;ia)s sbown). £6,5°
sularan(ered. They offer superb . . arr, 20p.

value or reliability and tereo.

versatility. Carr. 30p. £|5 80

Two decks, and full headphone monitoring. The unit is mains operared and measures |7§ip x

3ISW RMS uses 3in x 4in deep and is finished with a smart white on black facia. The gon(rols are: Left/Right

SA35 7 transistors and 7 £4.45 deck fader, volume, bass, treble. Headphone Selector and volume, Microphone volume, bass
diodes. Carr. paid.

treble, mains on/off.
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—Stereo only has

mic. Input.)

ADDIT ST
A ROV IS Wi PLEASEADD 10°% FOR | 120 WATT HEAVY DUTY MODULE
o V.A.T. TO TOTAL VALUE Rugged class A driver stage. This module will run from all our
at OF YOUR ORDER mixers, etc., anddmozt other makes. Delivers 120W into an
. i eight ohm load and employs 4 TO3 can (1 15W) output transistors.
. ] ) S.A.E. brings Saxon SPECIFICATION
Carr. paid. A rugged, well built unit, capable of equipment P"d Power output, 120W into 8 ohms
SOW RMS out, with all the advantages of Saxon bargains list Freq. response, 20-20,000Hz = 2d8 Module only £13-90
gn and quality. Ready now. Input sensitivity, 200mV into 10K (Carr. 20p)
® 160 watts version Construction, Fibreglass board
with powar Size, Bin x 4in x 4in (5in with supply) Module and

SA 100 makes an ideal (O oy E2T90 Loy Siorion il oushopll peveriroly  £18:95
unit in disco assemblies SOUND AND LIGHT UNITS

A el domen Gr worle Rt Qur popular 3 channel model handles up to 3kW (3,000W) of
tough and compace. || (ransis(ors: £ I 0‘90
6 diodes. Carr. paid.

lighting and incorporates versatile sound control arrangement
to enable professional standards to be achieved. Both unitsare
excellent examples of Saxon quality and value.

~

[ ] Y 4
.a%i“ um,&

BRIEF SPEC. FOR ALL THREE MODULES 3 CHANNEL UNIT SINGLE CHANNEL UNIT
Freq. 15-40,000Hz - 1dB All modules Includes bass, middle and treble as well as Operates from 5-100W amplifiers. Supplied
response N incorporate master controls, 2 amplifier sockets eliminace for bass note operation, is easily adapted for
Distortion  0:2% at 1kHz OPEN AND need for split leads. Up treble or mid-range at a
Loads 4 to 16 ohms SHORT to 3kW lighting load. cost of about 5p. Carr. pd. £8'90
Quiescent  I5mA CIRCUIT Smartly finished steel case. £ I 9'75
Yigscent PROTECTION, | Carr. 30p.
Noise SBesrser (sr\a/an —75d v plus proof
Supply A35-4 SASO 45/65 against overs
voltage SA100 40-70V o) ?lss'lpan%n and coEMP(;-OETE AMPL'F'ERS
Size 4%4in x 4in x in aulty inductive o
4in % 3in % lin (SA35/5A50) loads in its CSE | £34:90 carr. free
o ) . . SAloO This versatile unit is now available in a black vynide
Circuits. connecting instruction and application data are case and so represents even better value than ever
supplied free with all modules. delivering speech and music powers of up to 100W

RMS and continuous signal outputs of 70W. Two
individually controiled inputs with wide range bass

POWER SUPPLIES FOR and treble controls.
THE SA25/35& SA100 AUDIO MODULES
PU4S Unstabilised supply for 2 SA25/35’s caso | SAXON 100 £48:50 carr. free
PU70 Unstabilised supply for one or two SA100 .
£775 carr. 40p
PS45 Stabilised module for 2 SA25's or two SA3S's v L L G C € L ] Wp(h an RMS output of 120W speech and music,
a £3.50 carr. free 100W continuous power, four individually con-
MT45 Transformer for above, heavy "(7155 20 trolled FET input stages and wide range bass and
MT30 Transformer for unstabilised supply‘cc‘:mpﬁ::‘wi(z OO O .SA N treble controls, chis amplifier has established itself
rectifier diodes mounted £3.50 carr. 20p as a unit offering quality and reliability at fow cost.
PS70 Stabilised supply module for one or two SA100’s LOUDSPEAKERS British made bargains!! 600 Watt 3 colour Light
£4.90 carr. free 12in 25W 8/15 ohms £5-95 carr. 30p.  15in SOW 8/15 ohm £14.50 carr. Boxes Smart  Rexine
MT70 Transformer for PS70 £4.90 carr. 40p 50p. 1 2in 40W 15,000 gauss magnet system 8/15 ohm £11.50 carr. 40p. finish £15 carr. free.
ALL MODULES ARE BUILT ON GLASS FIBRE P.C. | A.K.G. MICROPHONES ]
BOARD AND SUPPLIED FULLY TESTED DIl DHL IDEAL DISCO MIKE ONLY £9-45 (rrp £11-00). S.A.E. for special price list.

Order and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 329 Whitehorse Road, W. Croydon, Surrey CRO 2HS

Telephone 01-684 6385 ;ri:u quoted do not include TERMS OF BUS'NESS/

LA.T. 10% must be added on to
From 9.30 a.m.5.30 p.m. cotal value of order for V.AT Cash with order (C.W.0.). For €.0.D. please add 35p

TRADE AND EXPORT ENQUIRIES INVITED sxtra, cash by ragd. lettar please.
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71).
£17.75;
4 ch.

4 ch.

AURORA
Multichanne! Sound Controtled Lighe (PE Apr./Aug.
S/c's (excl. SCRs), Rs, Cs, Pots, Cores—8 ch.
£10-15.
control (4}in x 102in) Mk. 2--also holds
rotary or slider pots £2-35.
8 cores, 8 SCRs, £1.35.

and Circuit Diagrams Free
stated ""as published’’,
sonics.

Reg. PSU £3-65. PCB—

PHONOSONICS
P. C. BOARDS

Al PCBs Fibreglass, Drilled, Roller-Tinned. Llayout

PCBs are designed by Phono-
Pots are rotary unless stated as slider.

with each PCB. Unless

pc-base,

PCB (43in x 5in) Mk. 2—for PSU, Sync Gen.
SCRs— 1A, 50p, 3A, 55p.

£2-50.

holds relay and cores, £1-85.

Swe-assoc. Rs, Cs, Presets and mounts on Sw's,

(PE Mar./Apr. 73).
Pot
Panel Lamp—Mono, £11-80; Stereo, £18:70.
PCB—Main Assy. (J}m x 9in) (Stereo) also
PCB—Sub-Assy.

HI-FI TAPE LINK

S/c’s, i.c.'s, Rs, Cs, Retay and
and pc-bases, Sw’s, Pots,
PSU,

Cores

{24in x 64in) (Stereo) holds
80p.

(PW Dec. 72). S/c's,

to special order, £6.

LOUD-HAILER AND SIREN
(Pre-amp and Siren Generator)
Rs, Cs,
(2linx21in), €220 (While stocks last).
Main Amp Module PCS+ obtainable

BIOLOGICAL AMPLIFIER
(PE Jan./Feb. 73). P/A Set—S/c's,
i.c.'s, Rs, Cs, Pots, PCB (1+in x 3%in),
£3.76. (o114 S(ales (S/e’s, Rs, Cs,
Pots and Sw's as reqd.). Alphaphone
60p, Cardiophone 75p, Freq. Meter
£1-90, Vis-Feedback 60p. Audio Amp
PC7 avail. to order £4.75.

Pot, PCB

(PE Apr. 71). Sjc's,

DOOR BELL YODELLER
Rs, Cs, Pous,
PCB (3in ~ 34in). £5:10. L/spkr £1-30.

ELECTRONIC PIANO
(PE Sep. 72/Jan. 73)—Details in lists

REVERBERATION UNIT
S/c’s, Rs, Cs, Slider Pots, T/fmr, £6-80,
9|n Spring Unit avail. to order, £3

(PW Nov./Dec.72).
also holds sliders, £1.20.

PgB(lin x tl}in)

VIBRASONIC GUITAR
PRE-AMP

{(PW Sept. 70). Incl. Mic P/A, 2.
Guitar P/A, Trem and Tone Controls,
Master Volume. S/c's, Rs, Cs, LDR,
Rotary Pots, Lamp, Couplnnl Ti{fmr,
£7-75. PSU, £2-80. PCB (3}in x
102in) Mk. 7. also holds 7 rotary or
slider pots, (1 Jo.

CF Rs, £€8-90.

GEMINI| STEREO AMPLIFIER
{PE Nov. 70/Mar. 71) Stereo Sets and PCBs.
Pots, Maka-Sw' s—cwuh 4W MO Rs, £11.60—with W CF Rs, £9-35—with tW
PCB (34in
rotary or slider pots and Maka-Sw's, £2.10.
PCB (34in x S5in), £1.40.

Pre-amp—S/c’'s £1-85. Rs, Cs,
t04in) for sets with MO and {W Rs, also holds
Main Amp—Rs, Cs, Pots, £5:40,

PSU_—Rs, Cs, Pot, £3.70. PCB (2in x 4in), 75p.

ULTRASONIC
TRANSMITTER-RECEIVER
(PE May 72). S/c’s. Rs, Cs, Por,

Relay, Dual PCB (2in x 54in), £3-90.
T/ducers avail. to order, £7-30 per
pair.

LOGICAL RADIO CONTROL
(PE Apr./Jun. 72)——Details in lises

MODEL SERVO CONTROL
(PE Feb./Mar. 72)—Details in lists

{PE _Apr./lun. 72).
£3-80. PCB as publ.,

GEMINI STEREO TUNER
R
£1-50. Rs, Cs,

8 WATT AMPLIFIER
(PW Nov. /Dec 72). Prevamp—S/c s
Pots, Sw—Mono. £2:50
Stereo. £5-20. PCB (3jin x 7§|n)

s, Cs, Pot,

(PE Apr.
£2-90.

69). S/e's,

MICROPHONE MIXER
Rs.
PCB (3%in = 4}in) also holds
6 rotary or 4 shder pots, £1-20.

(Stereo) also holds rotary or slider
pots and Sw, £1.50, Main Amp—
S/c's, Rs, Cs, Pot—Mono, £3.90; Stereo,
£7-70. PCB (24in x 3in) Mono), 60p.

Cs, Pots,

U.K. 10p per order.

EXPORT at cost—please allow for this when ordering and
also state,whether air or surface postage required.

POST AND PACKING

ALSOQ
PCBs as published (while stocks last)

or:
DIGITAL PSU (PE Aug. 72), 60p
OSCILLOSCOPE P/A (PE Aug. 72), 40p
SCORPIO (PE Nov./Dec. 71), 70p
TRIFFID (PE Feb. 73), 60p

AND
DIGITRONIC (PW Mar. 73). Read-

out PCB (l4in x 34in), 60p,

V.A.T.
U.K. Orders only—add 10% to total

cost of order.

TAPE NOISE LIMITER

(PE Feb. 72). S/c’s, Rs, Cs, Pot, PCB
(Igin x 3in), £2-20. Reg. PSU and
PCB (14in x 24in), £3-20.

VERSATILE LIGHT EFFECTS
UNIT

Channel Sound Controlled
Light with builtsin variable strobe.
(PE June 72). Sj¢'s, Rs, Cs, Pots,
T/fmrs, Keyswitch, £8-85. PCB (3}in
x 74in) Mk. 2, also holds pots, Sw,
TIT7 TlHmr, £1:50. SCRs—IA, 50p,
3A, 55p.
PHOTOPRINT PROCESS
CONTROL

(PE Jan./Feb. 72).
controls timing, stabs.

Single

Finds exposures,
mains voltage.

S/c's, SCR, LDR, Rs, Cs, Pots, Relay,
Keyswitch, Tffmr, £7-60. PCB (34in
x 54in) also holds pots, Sw, relay,

£1-20.
SOUND SYNTHESISER
(PE Current Seriss)
Details of PCBs and Components in
list. Free mailing list service available
for further information about PCBs
and Sets for this project.

LIST
S.A.E.for free list and with all enquiries
please.

PHONOSONICS, DEPT. PE9, 25 KENTISH ROAD, BELYEDERE, KENT DA17 5BW

MAIL ORDER ONLY

RESISTORS Y
High stability low noise carbon film. Miniature wire wound.
Power Values PRICE
Watts Tal. Range Available 1-9 10-99 100+
: + 5%, 22-22M EI2 1p 0-8p 0.7p
bt S% 2:2-47M EI2 lp 0.8p 07p
i 5% 2:2-10M EI2 2p 1-6p 1-4p
35 CARDIFF ROAD. WATFORD. HERTS. ENGLAND 4 0% 1-10 ohm  EI2 . 6p 5p. -
N Do not mix ohmic values to obtain quantity prices. Ignore fraction
C.W.0. Please. P. & P. please add 10p to orders under £2
MAIL ORDER. CALLERS SATURDAYS ONLY POLYESTER CAPACITORS. Axial lead type:
400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 0-0068uF, 24p; 0-0IuF,
0-015uF, 0-022/1F, 0-047uF, Ip; 0-068WF, O-1,F, 0-15uF, 4p ; 0-22uF, 7p; 0-33uF, 10p;
SEMICONDUCTORS 0-474F. 13p
TRANSISTORS DIODES ;'NEAR. IC’s léOV: 0 |ur 0 15uF, 4p; 0-22,F, 5p; 033, 6p; 0-47uF. Tp; 0-684F. 10p; 1F. 13p.
ACI2ZS  12pBCI47  12p ] OCT0 10p | OA8S 7p | J05C 8pin32p lead P.C. type
ACI26  12p|BCi48 12p | OCTI 10p | OASO 5p pin 32p 2sov OOIuF 0-015uF, 0-022uF, 3p; 0-033uF, 0-047uF, 0:068uF, Iip; O-tuF, 4p;
AC127  12p|BCI49 12p | OC72 10p | OA9I 5p | 741C 8pin36p | 07i5,F 4p; 0°22uF, 0-33uF, 5p; 0-474F, Tp; 0-68uF, 10p; 1-0uF, 11p.
ACI28  12p|BDI3I 49 [IN2218A 13p | OA200  8p | J31C 14pin Jep i ! ’
ACI87 11p|BDI32  49p [2IN2220 10p | OA202 8p | 723C 14pin 80p
ACB8 ;lp BFI9; 15p | 2N2221  10p =N9I4 Sp ?:)chs'rs ELECTROLYTIC CAPACITORS. Miniature axial lead type.
ADI6} Op | BF19 15p | IN2483  {0p | 1N400I ép 63V: | uF, 1'5uF, 2:2uF, 3-3uF, 4-7uF, 6-BuF, 10uF, |5uF, 22uF, 47uF, 68uF, 6
8 23p u 4 I i (e uF, 10uF, 15uF, 22uF, 47uF, 684 cach.
e ?g: e nn: 2NN '3: o, ;: R 16 pin 150 40V 1004F, 6p; ISOuF 25V. 6p; '25V: 220uF. Hp: 4704F. 13p; eaour? 20p;
AFIlS  121p|OC26  40p |2N29260 9p | N4148  5p | ZENER 1.000uF, 25p.
AFI16 12p | OC28 40p 2N2926V  9p | gyz|o  20p | DIODES
QE'“'); ';: 882 fg: %mgg}gG :g: BYZI3  l6p 530?..&“ $¢jies | CERAMIC CAPACITORS: 50V d.c. Plaguette body 25mm leads.
BCI108 9p | OC44 10p | 2N30S5  55p | WOI 30p | 30V. Range: 22pF-10,000pF. Price 2p each.
BCI09 9p ! OC45 10p wos6 36p | Price 12p each
POTENTIOMETERS: Carbon Track | SLIDER POTENTIOMETERS
THYRISTOR JACK PLUGS (CHROME ONLY) AND SOCKETS| 0.75w, Log and linear values 0-25W log and linear values
200V 4A 80P | Standard Screened. I2p Standard 12p 5k 0 —2M O Single Gang 12p | 10k 0 —100k 0 Single gang 3Bp
VEROBOARD Stereo Screened, 13p Stereo 15p 5% 0 —2M Q s/gang W/switch 24p '|<°kg_'°°““ Dual gang Isgp
o) oo 2:5mm Screened, 8p 2:5mm 7p ?‘l‘(‘l’ -2M0 Dlull gang ?;’.D nobs P
) . . . inear single gang 1]
34 < 3in %2: 18 35 mulccreencdiion) I LD Knobs Pointer cype 80 | PRESET POTENTIOMETERS
n ] mall Aluminium p | O % 0 —IM, Hor.and Vert. 5p
3§ :gl}r:n %;: g.(z,: g:‘N 2l’IJ.U‘GSs :-IagPS_KzEJDS) c%:\'sps“sgr.!rss Black chrome rim 15p | 0-1'W Vert. only 100 ohm-220K Ip
24 x17in  75p s0p | Plu 'llp'. 'Sockuﬂp. C60 40p; C90 55p; ——————————————————-'
g ::;:: ;;: ald SiRopIse: ! WATFORD ELECTRONICS |
24 x t7in (plain) 40p | PHONO PLUGS AND SWITCHES
¥x|7.n {ptain)  60p SOCKETS: PLUGS assorted | TOGGLE SPST upl 35 CARDIFF RD., WATFORD, HERTS' ENGLAND. |
o ;Qr;i(::'-n) ;g: gl 5;-nlle 5o —— DPDIPADT ?%: Enclose 10p stamps for our comprehensive catalogue.
Spot face cutter  42p Double 7p ROTARY Wafer ' I
Pin insertion tool 52p Triple 10p 1-12 Way u’l Name I
TGS GAS SENSOR HEAD (ELECTRONIC NOSE) for detection of com- | Address
bustible gasses, with a proven record for an extremely reliable Fire Detection. = = - I
TGS Head can detect extremely low gas concentration levels without amplification,
{PE July '73, "ELECTRONIC NOSE" illustrates amplified alarm system. I I
\T6° HEAD AND CIRCUIT APPLICATION DATA. PRICE £1-85. =
|
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SPAREWRICH

BY FRANK W, HYDE

BOULDERS OF SATURN

There has keen confirmation of
the reports, men‘’icned in the June
issue, that the rings of Saturn were
in fact large boulders. Measure-
ments were made usirg the emission
at 20 micrometre wavelength and
the temperatuires recorded were
89°K for the inner ring. 94°K for
the middle ring and 89°K for the
outer ring.

It appears that the measured
temperature is dependen: upon the
angle the Sun make; with the rings.
This fact is ccnsistent with the
boulders being of the order of Im
in diameter.

The fact that the shadow, which
Saturn casts on the rings. affects the
results is rather puzzling if the
boulders are of the size suggested.
However, there is an explanation
and that is fine dus: also present
or alternatively that the inner ring
is subject to bombardment by a par-
ticle zone similar to the Van Allen
belts.

The work in this field was done
by R. Murphy zt the Mauna Kea
observatory in Hawai:.

GRAVITY COMTROVERSY

There has been comsiderable con-
troversy over the reality of the
gravity waves which Weber insists
he measures.

Studying new published data from
the Bell lakcratorizs, a team has
made an analysis of Weber’s events
and has introdiLced the known data
of geophysical and meteorological
measurements and solar activity." So
far there has been no confirmation
and the work being carrisd out with
new apparatus dozs npot support
Weber, in spite of its sensitivity.
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This sort of investigation was also
suggested by a group from Russia.

‘I'he Russians have already corre-
lated solar activity and the varia-
tions of the magnetosphere as well
as other phenomenon,

The results obtained seem to offer
another explanation for the events
which Weber records. The group
at the Bell laboratories under Dr.
J. A. Tyson have found evidence
of correlation between the magneto-
sphere ring current and Weber's
results. The extent of magnetic
effects are global in extent and
therefore account for the coinci-
dences that are cobserved at Weber's
two stations at Maryland and
Argonne which are 1000km apart.

GEOMAGNETIC
FLUCTUATIONS

Although Weber’s instruments are
magnetically shielded by steel in the
form of a vacuum tank, it is sug-
gested by the Bell team that this
shielding may not be good enough
at the very low frequencies involved
in the geomagnetic fluctuations.

This  suggesticn is plausible
because it could explain the daily
variations that Weber observes and
his interpretation too that these
variations are from the galactic
centre which is swept by the beams
of his detectors every day.

In view of the American and
Russian results. the explanation
could as easily be that these changes

are caused by the daily changes in

the ionosphere caused by the Sun.

It is seriously suggested that the
careful studies of Weber may be
coloured by wishful thinking for
nc one could doubt the integrity
of his work. The cosmologists may
feel that the problems that would
beset them. if Weber had proved
to be right, have now been avoided.

ESRO AND SATELLITES

Magnetospheric studies have been
a special programme of the Euro-
pean Space Rescarch Organisation
and the progress in this field was
revealed recently at a symposium.

Data from the measutements and
observations by ten satellites was
made available. These included the
results from Heos-2.

Some of the projects were a com-
bined cperation with Heos-I and
Iris. This applied in particular to
the penetration of the solar particles
ejected when the Sun is active,
through the magnetosphere to Earth.

It emerged from the observations
that there was a peculiar precipita-
tion pattern which formed over the

Earth’s polar caps. Using Heos-/
and [fris the particles could be
stadied in space, as well as close
to the polar caps, at the same time.

The major advance in knowledge
came from the results of Heos-2.
The highly eccentric orbit of this
satellite enables & region, not pre-
viously studied, 240 000km above
the north pole to be explored. One
of the outstanding discoveries was
that the outer boundaries of the
magnetosphere are some 30 per cent
further out than was indicated by
measurements from lower levels.

Another rather unexpected result
was that it appeared that the mag-
neto-tail at the magnetopause con-
tains a layer of elecirons at energies
higher than 1MeV.

Recently the neutral point on the
magnetopause baundary has been
studied in detail. A discovery was
made here that the hot plasma
ccmes down the cusp region at a
magnetic latittde of 78°. A few
degrees nearer the pole cold plasma
in the ionosphere leaves to move
into the geomagnetic tail.

JOINT PROJECTS

Future projects have been agreed
and there is to be a joint project
between ESRO and NASA for
launchings in 1978 and 1979. One
will be a heliocentric satellite and
the data will deal with the inter-
planetary conditions and these will
combine with the results from two
others. Known as a mother and
daughter pair, they will orbit close
tagether near the Earth.

The correlation of the results of
magnetic and particle measurements
should resolve some of the present
ambiguities. Therz will also be an
infensive  study  using  ground
stations, ballocn, rocket and satel-
lite.

The satellite will be the GEQOS
to be launched in 1976. This will be
the first geostationary satellite for
Eunrope and will study the distribu-
tion of the thermal plasma and that
of waves and enszrgetic particles.

Many of these projected studies
will be assisted by the Skylab pro-
gramme and the shuttle programme.

There is now a great need for
a settlement of the various theories
and a sorting cf the anomalies that
exists. It is certain that some of the
firer points of nuclear fission may
well be revealed by the combined
experiments to be made as well as
completing knowledge about the
interplanetary medium, the solar
wind and the underlying basic
mezasurements which are at present
obscured by the equatorial electrojet
and the auroral current. There are
both  chemical and mechanical
means of achieving such objects.
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INGENUITY

UNLIAITED

A selection of readers’ suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits.

CAR WIPER CONTROL

HE CIRCUIT in Fig. 1 was designed to overcome
T the shortcomings of a normal windscreen wiper
set-up which does not have the facility for a slow
wipe. The normal speed used in very fine rain causes
the windscreen to smear and become too dry; the
wiper blades judder and squeal, and their life is
shortened considerably.

The circuit uses a simple u.j.t. oscillator to deter-
mine the wipe periods. The time interval is governed
by the values and settings of R1, VRI and CI. The
unijunction fires when the voltage on Cl is approxi-
mately 0-7 of the supply voltage; this gives a period
equal to the CR product. With the values given this
varies from 2 to 22 seconds, a more than adequate
range.

A iinear potentiometer incorporating a switch,
wired for fast wipe on switch-on, was used in the
prototype unit. The scales shown in Fig. 2 show
typical settings for alternative wiring for both linear
and logarithmic potentiometers.

The “monostable” action of self-parking wipers is
achieved with a switch connected to the wiper
linkage. which is open when the wipers are at rest,
see Fig. 3. This action is essential to the operation
of the circuit; fortunately the vast majority of cars
have self-parking wipers.

The current pulse in L1 is reflected in L2; CSRI
fires and latches on. The wipers start their cycle and
switch S3 closes. The action of S3 closing puts a
short across CSR1 and the current through it ceases
and the thyristor switches off. The wipers continue
their cycle and park normally.

As the starting urge of a wiper motor is very large
a 16A thyristor was used. A heat sink for CSR1 was
not used as it is only conducting for a short period
at the start of each cycle and the continuous current
is well below the rated value., It was decided to
leave CSR1 in circuit all the time as the starting
surge is well above the rating of the potentiometer
switch.

A suitable pulse transformer can be made from
14in of ferrite rod. L1 consists of 100 turns of
26swg enamelled copper wire and is covered with a
layer of p.v.c. tape. L2 is wound in the same direc-
tion as L1 and consists of 150 turns of 26swg
enamelled copper wire. The start of each winding
should be marked with a spot of paint.
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The indicator lamp could be omitted but was
found to be useful, especially at low speeds when
one can forget that the unit is operating after 21
seconds of nothing happening.

The only connections that need to be made to the
car’s electrical system are the negative earth., the
positive supply from a convenient point (the “hot”
wiper switch terminal), and points “A”. In a car
with two-speed wipers “A" should be on the lower
speed. .

N. E. Thomas,
London, SW.17.

-0
H2V
S1

VR1
200k

R1 >20kL  TR1
LP1
h2v 2w

T 100F 25v

0
* SEE TEXT *
OSTART OF

WINDING

Fig. 1. Circuit diagram for unijjunction car windscreen
wiper controller

LIN LOG.
C PERIOD INCREASES ‘ ‘
Q 0

{SECONDS)

‘ PERIOD DECREASES ‘ ‘
0

Fig. 2. Typical scale settings for linear and logarithmic
potentiometers
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Fig. 3. Showing how the ‘‘monostable” action of the
self-parking wipers is achieved
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GBS SQ" rour cHANNEL DECODER

AS SPECIFIED IN THE P.E. Ro 0

COMPLETE QUADRAPHONIC HI-FI SYSTEM

*REGD. CBS INC.

A COMPLETE KIT (RIGHT DOWN TO THE SOLDER) FOR THE HOME CONSTRUCTOR
THAT CAN BE BUILT IN UNDER ONE HOUR WITH JUST A SOLDERING IRON AND
A PAIR OF CUTTERS. JUST POP THE COMPONENTS INTO THE POSITIONS
CLEARLY MARKED ON THE FIBREGLASS BOARD, CROP AND SOLDER. ALL
COMPONENTS ARE OF THE HIGHEST QUALITY AND WITH CLOSE TOLERANCE
PHASE SHIFT NETWORKS.

£8l00 POST FREE, INCLUDING CBS LICENCE FEE
+ 80p V.A.T.

DESPATCH GUARANTEED WITHIN 72 HOURS COMPLETE WITH LUCID INSTRUCTIONS

ANNOUNCEMENT

THE COMPLETE KIT OF PARTS FOR THE ENTIRE P.E. RONDO PROJECT
WILL BE AVAILABLE FOR EACH STAGE AS IT APPEARS IN THIS MAGAZINE

*RETAIL TRADE ALSO GLADLY SUPPLIED

PHASE LOCKED LOOP STEREO DEGODER

ANOTHER COMPLETE KIT THAT TAKES ABOUT 30 MINUTES TO BUILD. NO
ALIGNMENT PROBLEMS AND COILS TO ADJUST. ONLY FOUR SIMPLE STEPS TO
OBTAIN PERFECT STEREO FROM YOUR MONO TUNER.

1. CONNECT DECODER TO YOUR TUNER, POSSIBLY DISCONNECTING ONE OR
TWO DE-EMPHASIS COMPONENTS.

2. PROVIDE +10 TO +16 VOLTS EITHER FROM YOUR TUNER OR SEPARATE
POWER SUPPLY.

3. TUNE TO A STEREO BROADCAST.

4. TURN A PRESET RESISTOR UNTIL THE STEREO BEACON LIGHTS UP.

YOU THEN HAVE STEREO RADIO. COMPREHENSIVE INSTRUCTIONS PROVIDED BUT IF YOU ARE IN
DOUBT JUST ASK US.

£3 .40 POST FREE + 34p V.A.T. BUILT AND £4 .40 POST FREE + 44p V.A.T.
(BEACON 34p + 4p V.A.T.) TESTED EEET%%SNDEE&[EG— 4p V.A.T.)

Please send me: i
d Please tick CHEQUE

s 0 N Ax $0 DECODER FOR P.E. RONDO O vo
" ELEGTRONIGS ::fLSTE AL::KTEEDSTLEDI:]P STERED DECODER g :«Loc::;vs!onmn

NAME.

SPENCER HOUSE, BRETTENHAM ROAD, EDMONTON
LONDON, N.18 TEL. 01-807 5544 . e

............Block capitals please P.E9

ADDRESS .
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WILMSLOW

AUDIO

THE Firm for speakers! :

Kefkit 2 .78
SPEAKERS Kemn 3 £s-s0
28 ‘5
EMI 13 x 8, 3, 8 or 1§ ohm 26 :::':.:: 315 £1e-a
EMI 13 x 8, 150 d/c 3, 8 or 15 ohm £2-25 Peertoss 325 600
EMI 13 x 8, 450 Utw 3, 8 or 15 ohm £3.00 Peeriess 10-2 .47
EML 13 x 8 type 350 8 ohm 3-25 Poertoss 20-2 £19-41
£ EMI 64in 3350 4 or 8 ohm a0 Stephen speaker kits and cabinets—send for free booklst Choosing
EM1 8x 5 d/cone rollia 8 ohm 25 a Speaker
Baker Group 25 3, 8 or 15 ohm -6 PRICES INCLUDE VAT
LIGHTING CONTROL | | EEsiiizie 3 e,
% Baker De Luxe 12in d/cone 9-82
| Baker Major 12in n-%
£ Kef T27 -9
Kot T1S £5-50
Ket B110 -1
Kel B200 £7.42
Ket 8130 00.72
. Kef DN8 -2
The DEXTER DIMMASWITCH 15 an attractive Kef DN9 0.y
Dimma unit which simply replaces the normal ::: gu““g g:::
light switch. It is available as a complete “ready | Fane Pop 100W 8/15 ohm en1-48
to install” unit or “'simple to assemble” kit. Two Fane Pop 60W 8/15 ohm m-z;
models are available controlling up to 300W or R S
600W of all lights, except fluorescents, at mains Fane Pop 15W 8/15 ohm 4.4
200-250V, 50Hz. All DEXTER DIMMASWITCH e st :g:'fog;v‘::,'"‘“s onm 4]
models have built-in radio interference suppfes- Fane Cratcando 12B 7SW buss 8 or 15 ohm Qe
sion. 600 watt £3.52 Kit form £2.97 Fane 8077 8in d/c rolt/s 8 or 15 ohm o
H Fane 808T 8in d/cone 8 or 1S ohm -84
300 watt £2.97  Kit form £2.42 e T Tl 5565
All plus 12p post and packing Goodmane 8P 8 o 15 ohm o
i H - Goodmans 10P 8 or 15 ohm £4-40
Prices include VAT. Please send ¢.w.0.10: Goodmans 12P 8 or 15 oher et
Goodmans 15P 8 or 15 ohm 1£17.05
DEXTER & COMPANY S oD i
Goodmans Twinaxiom 8 m-n
1 U VER H U E Goodmana Twinaxiom 10 -6
AS SUPPLIED Elac 9 x 5, 58RM109 15 ohm 59RM114 8 ohm 2-3
L 0 . e 4 ol 8 ome oz  RADIOS/CASSETTES/AMPS
T0 H.M. GOYERNME
19 KlNG STREET Etec 8}In d/cone 8 ohm £2-50 Qrundig Mariner TREE5 2.
DEPARTMENTS, HDSPITALS, Elac 4in tweeler TW¢ o.n Grundig Party Boy 210 9.
CHESTER CH1 2AH LOCAL AUTHORITIES, Whartedale Bronze 8 RS DD o1 Grundig Elite Boy 500 2
o Whartedale Super 8 RS/DD £5.50 Grundig Meiody Boy 500 24
Tel: 0244-25883 ere Whartedale Super 10 AS/DD .00 Grundlg Melody Boy 1000 33
Coral 64In d/cone roll/s 8 ohm 24 Grundlg Yacht Boy 210 |
Siran B4in 3 or 8 ohm BN Grundig RF430 mains 2
Richard Atlan 12in dic 3 or 15 ohm -5 Grundig AF310 mains 4]
10in x 8in 3, 8 or 15 ohm £1-92 Grundig Top Boy £
8in x 5in 3 or 8 ohm » Grundig Satelfit 1000 [3)[}
7in x 4n 3 or 8 obm » Grundig C402 cassette
2¢in 64 ohm or 70mm 80 obm g Tandberg TP41

Solve your

Adastra Hiten 10in 10W 8 or 15 ohm

.Eagle DTS dome tweetor

Engle HT15 tweeter
Esgle CTS tweeter

Eagle CT10 tweeler

Engle MHTIC tweeter

Eagie FR¢

Eagle xover CN23 28, 216

Sp matching transformer 3-15 ochm

Calestion MF1000 25W horn 8 or 15 ohm

Calestion PS8 (for Unilex)
Calestion G12M 8 or 15 ohm
Celestion G12H B or 15 ohm

tion problems with this
4-Station Transistor Intercom system (1 master and
3 Bubs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Bchools, Hospital, Office and Home. Operates
on one 9V battery. Onfoff switch. Volume control.
Complete with 3 connecting wirea each 66ft and
other accessories. P.& P. 44p.

MAINS INTERCOM (new model)
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
Onfoft gwitch and volume control with lock system.
Price £18-40, P. & P. 60p extra.

£4-65
Same as 4-8tation Intercom for two-way Instant
communication, Ideal as Baby Alarm and Door
Phone. Complete with 661t connecting wire,
Complete with battery. P. & P. 30p.

= Tronsistor TELEPHONE AMPLIFIER
@ 2] 399

Why not booat

. ey business  effi-
ciency with thisincredible De-Luxe Telephons Amphi-
fler. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Complete with battery.
P.& P. 24p. Full price refunded if not satisfled in 7
daye.

WEST LONDON DIRECT S§UPPLIES (PE/9)
169 KENSINGTON HIGH STREET, LONDOK, W.8

G15C 8 or 15 ohm
Calestion G18C 8 or 15 ohm

Car Stereo speakers—ask for leaflat

SPEAKER KITS
Whartedale Unit 3

Whartedaie Unit 4

Wharfedale Unit 5

Richard Allan Twinkit
Richard Allan Triple 8

Richard Allsn Triple Assem
Richard Alan Super Triple
Goodmans DIN 20

Fane Mode One

B8d3nZz2z00z0an 32
BREBRasansLRREE

3283
sLuRaBEEy

ged

Nordmends 7000

BASF 5307 radio/cassette

Bush RTP100 radio. cassetts
Trio KA2000A

Trio KA2002

Hhachl TRQ232S stereo cassette
Hitachl TRQ257 cassette

Hitachi KCT1210L radio/cassette
Hitach! KH986

ITT/KB Golf Preset

ITT/KB Weekend Auto

ITT/KB Europs

TTT/XB SL53 cassetts

ITT/KB Studic 60M cassette
ITT/KB Studio 73 sterec cassatte
Koyo KTR1664 8 waveband
Koyo KTR 1770 11 waveband
Prices include VAT

Carriage and Insurance S0p FREE with esch radio— Gulde to
Broadcasting Stations (160 pp)

BEEOR22020085HgEEEA2200T00
E3BRASENILBLESSEB R 2388288

PA/DISCO AMPLIFIERS
(carr. and ins. £1)

Baker 100W 46-00
Linear 30/40 2508
Linear 40/80 3908
Unesr 80:100 3509

FREE with speaker orders over £7

“Ml FI Loudspeaker Enclosures’’ book. All units guaranteed
new and perfect. Prompt despatch.

Carrlage and Insurance 25p

per speaker (tweeters and

crossovers 15p). ALL PRICES QUOTED INCLUDE VAT,

WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works, Bank uare, Wllmslow, Cheshlre,
SK9 1HF. Radios, etc.: 10 Swan Street, Wlimslow, Cheshlire, SK9 1HF.

Telephone: Wiimslow 29599.
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LOGIC TUTOR
AERIMEN TS oa

EXCLUSIVE OR FUNCTION

AN answer to last month's problem is shown in Fig. S.1.
In effect we are making two 3 input OR gates-—using
NAND logic—and then combining the outputs of these in a
third OR gate. We rely on the Boolean Algebraic ASSO-
CIATIVE rule to permit this operation. As was the case when
we simulated a six input AND we need a surprisingly large
number of gates to carry out this simple operation. Fre-
quently it is necessary to have a multi-input OR function in a
logic system and many designers prefer to use discrete
diode resistor logic followed by an inverter rather than
integrated NAND gates when more than about four variables
have to be ORed together.

EXCLUSIVE OR

This month we look at the EXCLUSIVE OR function. The
normal OR truth table shows the output to be level | when
both inputs are |. To obtain EXCLUSIVE OR we must
arrange that the output is | ONLY when one input OR the
other is |; when both are | the output must go to level 0
as shown in the truth table of Fig. 5.2. In Boolean terms we
say the output (Q) is | when Ais | AND B is 0 or Bis |
AND A is 0. This is written as Q - A.B + B.A.

It is easy enough to formulate a logic circuit that will do
this using simple AND/OR/INVERT logic (Fig. $.2.). This
circuit can then be directly converted into NAND logic
by substituting a NAND followed by an inverter for each
of the AND gates and a NAND preceeded by inverters to
give the OR at the output. If you draw out the equivalent
NAND circuit in full you will find that you have two pairs of
inverters following each other; the effect of this is to cancel
the inverting functions and the NAND circuit for EXCLU-
SIVE OR becomes that shown in Fig. 5.3. You can patch this
up on Logic Tutor and verify that the output is | only when
one or the other of the inputs is |.

AN ALTERNATIVE CIRCUIT

Because EXCLUSIVE OR is a compound gate function there
are various ways of arriving at a circuit that will produce the
desired effect. One of the most economic ways—which is
not so easy to arrive at—is shown in Fig. 5.4. This uses only
four NAND gates but gives the same result as the previous
circuit; try it on Logic Tutor and see. Try using Boolean

A _

= AB
B |& Al |Q
AB4BA ololo

A

{ P— 110114
d‘g NERE
L: 1{1]o
B & =
bR Q=AB+8%

Fig. 5.2. EXCLUSIVE OR truth table and its
representation in AND-OR-INVERT logic
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(A+B40)
/

AHBHOH(DHEH)
A+CHOHERF

\(u+£+ 2]

Fig. 5.1. An answer to last month’s problem

Algebra and De Morgan’s Theorem to show that the output
is truly A.B + B.A-some of the nodal expressions are
given to help you. The full proof will be given next month.
As an extra exercise see if you can devise any other circuits
that will give the EXCLUSIVE OR function-try not to use
more than six gates.

The EXCLUSIVE OR is sometimes called a “NON-
EQUIVALENCE" gate. The reason for this is that you can
say the output is | when the two inputs see different logic
levels—when both inputs are the same the output goes to 0.
It is thus a simple matter to convert an EXCLUSIVE OR
into a comparator by inverting its output. A comparator
gives an output of | when both inputs are the same.

by M. J. Hughes

Next month we will deal with the WIRED OR function.

LP3 LP4

Fig. 5.3. The basic circuit of Fig. 5.2 in NAND logic
showing the Boolean expressions at each node

Fig. 5.4. A more economical EXCLUSIVE OR—using
four NAND gates. Use the Logic Tutor to verify the
circuit is correct
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THERE is a continual demand for sound effects
units which can be put together easily and
cheaply by the home constructor. Indeed, it is this
last feature, namely cost, which gives such devices
an advantage over equivalent commercial units which
are usually prohibitively expensive. To this end, the
“phase box™ about to be described has been made
as simple as possible. consistent with an acceptable
performance.

PRINCIPLE OF OPERATION

The essence of musical phase effect is to play a
piece of music through two channels, with a slight
time delay on one input.

To produce the required effect, the input signal
is passed through a variable time delay network;
the output from this is then mixed with the original
signal which formed the input as shown in the block
diagram of Fig. 1.

At a certain frequency, depending on the delay
introduced. complete cancellation occurs during the
mixing process and, by varying this frequency, the
well known phasing effect is produced.

THE DELAY NETWORK

The basic circuit used to produce the required
phase shift is shown in Fig. 2.

If equal amplitude sinewave inputs, of frequency
f, are applied to “A™ and “B,” but with the input to
“B" inverted with respect to “A.,” then the output
will also be of the same amiplitude, but will have a
phase lag of 2tan—1(2=fRC) degrees.

Note that when 2=fRC = 1, then the phase lag is
90 degrees. Thus, assuming we have suitable anti-
phase driving signals at our disposal, we can cascade
two such networks and, at a frequency given by
f = 1/2sRC we would get a total phase lag of
180 degrees.

Such antiphase signals are easily obtained by using
a single transistor stage with equal emitter and col-
lector resistors. Omitting biasing arrangements, we
have the circuit of Fig. 3 for a single stage of our
two-stage phase delay network.

The required phasing effect is obtained by varying
the frequency at which cancellation occurs in the
mixer stage; this is most easily altered by making R
a variable component, which means a dual-gang
potentiometer since two stages are being used.
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PHASING
UNIT

BY D. BENFIELD

FULL CIRCUIT

The phase delay is introduced by the circuitry
around TR1! and TR2 as in Fig. 4. TR3 acts as an
emitter follower so that a reasonably high impedance
is presented to TR2 collector circuit, in order to
isolate this stage from the low input resistance of
the mixer.

The operating conditions for TRI are set up by
R1 and R2, while direct coupling through VR2a
and R5 to TR2 base enables further bias chains and
coupling capacitors to be eliminated; similar remarks
apply to TR3 stage. This does mean, however, that
there is a risk of unpleasant “plops™ being produced
should a slider of VR2 become momentarily discon-
nected. To overcome this, the unused ends of
VR2a, b tracks should be connected to their respec-
tive sliders, and so maintaining a bias path for TR2
or TR3.

VARIABLE TIME
O— —o
Topt | ATTENUATOR T DELAY NETWORK

MIXER Output

Fig. 1. Block diagram showing principle of operation

Output
P
—-v
i v Yout
| r 1
o—>0— 5 © —0

Fig. 2. The basic phase Fig. 3. Circuit for producing
shift network employed antiphase signais
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Potentiometer VR1 provides a means of control-
ling the output level from the unit, by attenuating
the input signal. This method is to be preferred
here since it enables high level sources to be used
without overloading the unit, which could occur if
the level control were placed at the output.

The mixer circuit uses a single transistor, TR4.
Bias conditions are maintained by the potentiometer
formed by RI10 and R1l. By this means the col-
lector potential is set at approximately five volts,
regardiess of supply voltage variations.

COMPONENTS . . .

Resistors
R1 100k R7 1kQ
R2 47k Q R8 220Q
R3 1.5k R9 470Q
R4 1.5k R10 15k Q
RS 220 R11 100k Q
R6 1k Q R12 2.7k Q

All resistors are §W 10% carbon

Potentiometers
VR1 5k log pot
VR2a, b 10k Q + 10k Q linear dual-gang
VR3 10k Q linear carbon preset

Capacitors
C1 6-4uF, 25V elect.
C2 6:4uF, 25V elect.
C3 6-4uF, 25V elect.
C4 6-4uF, 25V elect.
C5 0-1uF, mylar
C6 0-1uF, mylar

Transistors
TR1-TR4 BC168 (4 off)

Switch
S1 Double pole on/off toggle

Miscellaneous
JK1, JK2 Standard jack sockets (2 off)

B1 PP3 9V, battery connectors, 0-1in Veroboard

The inputs—direct signal and phase delayed signal Instrument case 64in X dinx4in (G. W. Smith)

—are appplied to the two capacitors C2 and C3.
Compensation for any difference in signal level can
be provided by making either or both input resistors
variable.

CONSTRUCTION

The original was assembled on a small piece of
0-lin matrix copper clad Veroboard, as this permits
a neat and compact layout—see Fig. 5.

The board can now be mounted in a convenient
case using 6 B.A. nuts and bolts, making sure the
solder pins are well clear of the chassis by using
nuts or washers as spacers.

K k
kn
Sta
//
r
TR3 I
P81
19V
i
o BC168 4 T
TR f—t
6.4)F Stb
2
5k0. Py f
K2 OUTPUT'
bce
BC168
Fig. 4. Circuit diagram of Phasing Unit
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The final wiring to input, output, VRI, VR2 and
on-off switch can now be carried out; Fig. 6 shows
the chassis mounted component connections.

The unit is conveniently powered by a small nine
volt battery, but it will work from any supply
‘between six and twenty volts. Current drain is
approximately five milliamps from a nine volt
supply.

SETTING UP

Initially set VR3 to mid-position and both panel
controls to their extreme counter clockwise positions.
Switch on and check that current drain is about
5mA, using a suitable meter in series with the supply.
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Fig. 5. Component layout and wir-
ing on 0-1in matrix Veroboard

Fig. 6. Complete interwiring detail

The input should now be connected to a source
of “white noise.” Failing this however, an f.m.
receiver which is not tuned to any station makes a
very good substitute here. Set the level control to
a convenient position whereupon the characteristic
hiss should be heard.

Rotate the *‘phase” control VR2 to its extreme
position; some sort of phasing may be heard but not
much. Rotate this control back about £ of a revolu-
tion. Preset VR3 should now be adjusted for a mini-
mum noise level, the correct position being fairly
well defined. Upon rotating the phase control VR2
back and forth, the familiar phasing effect should
now be heard. If this is not the case, check all con-
nections, especially the links on the circuit board.

The unit may now be tried out with music input
from, say, a tape recorder. The final degree of phas-
ing heard depends largely on the content of the
music used; Pop records provide a suitable starting
point with their varied ,frequency content, and on
some of these the effect can be quite startling. +*
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ENVELOPE SHAPER

By G.D.SHAW

NE of the fundamental characterising parameters
Oof a sound is that in which the audibility of the
sound varies with time. Some sounds become audible
very rapidly and almost immediately die away again
whilst others make a relatively slow approach to
their full volume and take an even longer period
to die away. The loudness modulation of any sound
is known generally as the envelope and is very
important in providing a feature which allows of
recognition. Changes in the envelope format of an
otherwise well-known sound can often change the
character of the sound completely.

A simple experiment designed to illustrate this
Jatter point involves the use of a tape recorder and
a piano. Make a recording of a series of notes or
chords selected from various parts of the piano
register and repeat these with the sustain pedal held
down. The recording should now be replayed back-
wards. With a four track recorder the simplest way
of doing this is to unthread the recorder without
rewinding. reverse the position of the spools and
thread up again putting a twist in the tape so that
the shiny. or backing side of the tape is towards
the heads. This particular method results in a con-
siderable loss of sound quality but illustrates the
characteristic quite well. If the constructor is for-
tunate enough to own a mono or two track recorder
in addition to a four track the recording should be
made on the former machine and replayed. with
spool positions reversed, on the latter.

PIANO ENVELOPE FORMAT

The change in the original sound of the piano, on
reverse replay, will be found to be quite remarkable
and, depending on the octave and sustain given to
the original note or chord, will be found to bear a
close resemblance to -other musical instruments such
as the organ or cello.

The piano is particularly suited to this form of
experiment due to the nature of its envelope format
which is characterised by a rapid rise to full volume
followed by a relatively long period, dependent upon
sustain pedal use, during which the volume is
gradually diminishing. Fig. 8.1 illustrates a simpli-
fied form of piano envelope.

The peak volume followed by a rapid partial decay
to the gradually diminishing sustain is a charac-
teristic common to many musical sounds which are
initiated by a form of percussion. Instruments such
as the triangle, timpani, cymbal, glockenspeil and
so on, all display similar basic characteristics in their
envelopes.
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Apart from the particular form of the percussive
envelope the majority of sound envelopes will fall
somewhere within the range of shapes illustrated in
Fig. 8.2 all of which may be considered to be
derivations of the basic trapezoid shown in Fig. 8.3.

The Envelope Shaper in the Sound Synthesiser is
essentially a trapezoid generator in which the attack.
sustain. and decay parameters are all adjustable.
within the limits of the controls, to provide a range
of formats similar to those illustrated in Fig. 8.2.

Loudness
(voltage)
Units

T 2]
04 0-2
Time {seconds)

Fig. 8.1. Typical piano envelope

INNA/A

Fig. 8.2. Simplified range of sound envelope formats

Amplitude

L

g

TN 7
Anu/ck Sustain Decay

Time

Fig. 8.3. Basic envelope trapezoid
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7 of Envelope Shaper

BLOCK SCHEMATIC

A schematic arrangement of the envelope shaper
is shown in Fig. 8.4. The heart of the circuit is an
integrator which drives two buffer amplifiers pro-
viding independent positive and negative going
envelopes. The integrator itself is driven by a com-
parator having a variable reference level and thus
any change in the input signal level to the circuit
as a whole has no effect on the overall envelope
amplitude. The comparator may be triggered
directly by an external signal or via a monostable
with a variable timing period.
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CIRCUIT DIAGRAM

Fig. 8.5 shows the theoretical circuit of the
envelope shaper. ICI is the comparator which has a
reference level set by RS-VR! and ranging
between OV and —35V. Thus the comparator will
recognise only negative going signals which exceed
the reference level, and, with no signals present, will
normally sit at its negative saturation state. Four
triggering modes are catered for and selected by S1.

In the first the comparator is triggered directly by
external signals arriving at the inverting input via
R!1 and R2.

Triggering is accomplished in the second mode by
means of the keyboard synchronising pulse which
is routed via R3. The pulse level swings between
+ 10V and will thus override any other trigger signal
less than — 10V arriving at the comparator via Rl
and R2. Equally, it is possible to combine keyboard
synchronisation with other external signals provid-
ing that the peak value of these exceeds —10V.

In the third mode of operation the comparator is
triggered by a capacitatively coupled monostable
(IC5) which is, in turn, triggered by negative going
transitions in signals arriving at the external socket.

3
5
5
ISB0 | jopr
c2

406

R13

POWER SUPPLY

DECOUPLING
vV R28
PL3/S y0pn | c8
470
wF
o To Envelope
PLIN6 Shaper
c9
470
-y R29 pF
PU3/T 100

Fig. 8.5. Circuit of Envelope Shaper
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In this latter mode the pulse level of the monostable
swings between + 14V and thus .effectively overrides
all other signals arriving at the comparator inputs.

Finally, in mode four, the monostable is triggered
manually by means of a push button. In modes
three and four- the on period of the monostable is
controlled over 100/1 range by means of VR7 and,
with the value shown, can be varied between 15mS
and 1,500mS. Since the shortest period of sustain
is less than the combined fastest attack/decay time
of about 20mS the resultant envelope is slightly
lower in amplitude than it would otherwise nor-
mally be. However, for most purposes this may be
adequately compensated for by adjustment of the
envelope level control (VR4).

SIGNAL ROUTING

Output signals from the comparator are routed
via R10 and D3/VR2 or D4/VR3 to the inverting
input of the integrator built around IC2. In the
absence of signals into the comparator, the
provision of a negative reference level means that
the comparator normally sits at negative saturation
and the integrator at positive saturation. A negative-
going signal greater than the reference level causes
the comparator to change states and the positive going
pulse is routed into the integrator via D3/VR2 and
charges C3. When the trigger signal is removed,
or changes polarity, C3 discharges via VR3/D4 and
R 10 and the original situation is restored.

The rate at which C3 charges and discharges is
governed by the setting of VR2 and VR3 respec-
tively. With both controls at minimum the fastest
rate of attack or decay is determined by R10 and,
with the values shown, is about 10mS. Thus the
attack time can be varied by VR2 between 10mS
and 500mS while the decay time can be varied
by VR3 between 10mS and 1000mS.

Negative
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The sustain period of the envelope signal may
be varied in two ways. In the first, the on time of
the comparator output pulse is determined by the
period of that part of the input signal which lies
above the reference level. The on time may thus
be varied by adjustment of the ratio control VRI
in those instances when the comparator is triggered
directly by an external signal.

In the second case the comparator is triggered by
a monostable either from within the envelope shaper
(IC5) or from the keyboard. In each case the on
period is determined by adjustment of the mono-
stable sustain control.

BUFFER AMPLIFIERS

The output from the integrator is routed to two
buffer amplifiers of unity gain. IC3 is wired as a
follower whilst IC4 forms an inverting amplifier.
Interposed between the integrator and output buffers
is a balancing divider network comprising R13,
VRda/b, VRS, R14 and R15.

The purpose of this network is to drop the
integrator output swing to a usable level and to
balance its maximum positive transition with an
equal value negative voltage supplied via VRS/
VR4b. Thus with the integrator sitting at positive
saturation the output voltage of the network,
measured at point P in the circuit, is effectively zero.
Taking into account the forward drops of diodes D9
and D10 the buffer outputs will therefore swing
between zero and about 3-2V.

INDICATOR LIGHTS

An indication of the state of the integrator is pro-
vided by two lamps which are switched by TR1 and
TR2. With the integrator sitting at positive satura-
tion TR1 is turned on and LP1 lights thus indicating
an envelope off situation. When the integrator
changes state TR1 is biased off thus extinguishing
LP1 while TR2 is turned on and LP2 lights up
indicating an envelope-on state.

The provision of two indicator lights is useful in
those circumstances in which the envelope shaper
is being operated by external signals direct into the
comparator. Here the lights can provide a visual
measure of the envelope on/off times in relation to
the frequency of the triggering signal. For the
majority of other purposes however the envelope
off indicator may be considered superfluous and may
be omitted from the circuitry to serve the require-
ments of economy. The circuit elements involved
are LP1, TR1, D7 and R11.

Finally it is often useful to be able to synchronise
the beginning and end of an envelope with other
modules in the synthesiser. To this end diodes D1
and D2 together with dividers R6-8 and R7-9 pro-
vide pulses of 1V amplitude direct from the com-
parator output. As with the envelope off indicator
these particular components are not necessary to
the operation of the envelope shaper as such and
may be omitted if automatic programming is not
to be the principal function of the module.

Fig. 8.6 shows the recommended circuit board
layout for the envelope shaper while Fig. 8.7 gives
details of front panel and McMurdo plug wiring.

MODULE CONSTRUCTION

Construction of the module is quite straightforward
and the only critical requirement lies in the wiring
of VR4a/b and the setting up of the associated
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COMPONENTS . . .

ENVELOPE SHAPER
Resi Potentiometers
72‘1'_':2:" 10k 2 (4 off) VR1 10k Q linear min. moulded carbon
RS 20k Q VR2 50k Q2 linear min. moulded carbon
R6, R7 2.2k VR3 100k € linear min. moulded carbon
R8, R9 220 Q (2 off) VR4 5k €1 linear ganged moulded carbon
R10 1k Q VR5-VR6 10k Q2 carbon preset (2 off)
R11, R12 33k Q (2 off) VR7 1M Q linear
R13 8-2k Q VR8 10k Q carbon preset
R14, R15 5.6k Q(2 off) Inte
grated Circuits
3113' R17 1591kk%(2 off) 1C1-1C5 741C (5 off)
R19, R20 4.7k Q (2 off) Transistors
R21 33k 0 TR1 BC107
R22, R26 1M Q (2 off) TR2 BC204
R23, R27 100k Q (2 off)
R24 7.5k Q Diodes
R25 100 Q D1-D6 1SJ50 (6 off)
R28, R20  10Q (2 off) D7,D8 IN914 (2 off)
All 5% % watt carbon DS, D10 OA90 (2 off)
Capacitors g}; :gg;g
C1. 0.068uF polyester
C2-C3  10uF elect. 25V (2 off) Miscellaneous
C4 0-01uF polyester LP1, LP2 28V sub-miniature lamps (2 off)
C5, C6  25uF elect. 25V (2 off) SK1-SK6 2mm miniature sockets (6 off) JK1-
c7 0-47uF polyester 3:5mm miniature jack socket, S1-2 pole 6 way
C8-C9  470uF elect. 25V (2 off) switch S2-miniature push button switch.
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Fig. 8.6. Board layout and wiring
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balancing divider. This may be done as follows.
With power on, put Sl in the direct mode and set
VRI1 to its maximum setting. This will ensure that
the integrator is sitting at positive saturation. Set
VRS5 to near mid-position and with VR4 at its maxi-
mum setting connect a high resistance voltmeter (5V
range) between point P and ground. The voltmeter
should read approximately 2:SV negative. Adjust
VRS to bring the voltmeter reading as close to zero
as is possible.

Reset VR4 to minimum and progressively reduce
the sensitivity of the voltmeter adjusting VRS as
necessary to maintain a zero-volt reading. This
latter manipulation serves to adjust and compensate
for the minimum end resistance of VR4 which should
remain at its minimum setting for the next stage of
adjustment. Remove the high resistance voltmeter
and re-connect between the output of IC3 and
ground. Connect point P directly to ground and
adjust VR6 so that the output of IC3 is zero.

Repeat the measurement with the voltmeter con-
nected between the output of 1C4 and ground
making any necessary adjustments to VRS8 in this
case. It should be borne in mind that vanation of

1
JK1<-——0|;| SI_E_E: IéPi
mad)

Sla/2e——a]2 eﬁg%
From +ve . >
envelope —~+—=—04 8[0
output socket

PLI3/4 <

PLI3/T 16

Fig. 8.7. Front panel control layout and wiring

Practical Electronics  September 1973

the offset presets VR6-8 will result in an output
voltage change of only a few millivolts, a 400 milli-
volt swing being typical when the amplifiers are
run at unity gain. If the voltmeter is insufficiently
sensitive it will be necessary to use an oscilloscope
for this latter measurement. It is important that the
measurement be made at the output pin of the buffer
amplifiers as opposed to the output socket. Discon-
nect point P from ground and, with all other con-
trols as initially set, swing VR4 to its maximum
position and observe the change in output voltage,
if any, at the output pins of IC3 and 1C4.

If the overal] change is within 400mV the error
may be halved by adjustment of VRS5 and the
remaining 200mV error reduced, or eliminated, by
adjustment of the offset controls VR6 and 8 on
IC3 and IC4 respectively. If the error is greater than
400mV it will be necessary to adjust the value of
R13 accordingly. This latter course, however, is
unlikely to be necessary since the two halves of a
ganged pot would normally be expected to be taken
from the same batch of stators and consequently the
resistive tolerance of both halves is likely to be
within fairly close limits.

The adjustments detailed above are only critical
if it is envisaged that the envelope shaper be used for
v.c.o. programming in addition to its main purpose
of amplitude modulation.

USING THE MODULE

In most commercially available synthesisers the
envelope shaper usually incorporates a voltage con-
trolled amplifier as an integral part of the circuitry.
In the Sound Synthesiser however the envelope
shaper is treated as a discrete entity in the interests
of simplicity and thus it is not possible to route
signals through it in the same way as is featured in
the Moog or EMS range of instruments. Thus the
description of usage of the module in this particular
article will be restricted to v.c.o. programming and
covered at greater length in next month’s article
which deals principally with the Voltage Controlied
Output Amplifiers.

Reverting for a moment to the description of the
operation of the Envelope Shaper it will be recalled
that the envelope is initiated when the comparator
switches from one saturation state to the other and
that the period of sustain is essentially governed by
the time for which the comparator is in its tem-
porary state. Thus, since the attack period of the
envelope occurs during the on time of the com-
parator, it follows that the overall sustain of the
envelope is equal to the on time of the comparator
less the period of attack.

This particular point is quite important because
under certain conditions the set period of attack
could be greater than the on time of the comparator.
This means that C3 does not become fully charged
and thus the envelope does not achieve its full ampli-
tude. Fig. 8.8a illustrates the effect when, with the
comparator being triggered by a repetitive signal, its
on time is gradually increased either by increasing
the period of the triggering signal or by adjustment
of the ratio control.

If the input signal is derived from, say, two
Ramp Generators and the Sample and Hold in
combination and the combined amplitude adjusted
such that only the peaks are greater than the com-
parator reference level, the resultant signal from the
envelope shaper will resemble that shown in Fig.
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Fig. 8.8(a). Showing the effect when
the attack time is longer than the on
time of the comparator. Greatest
effect is at ‘a’ and increasing the on

RAMP period progressively through ‘b’, ‘c’
GENERATOR and 'd’ increases the envelope
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series resulting from the above
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Fig. 8.9. Arrangement of modules for

producing the envelope series of Fig. vCo l—o
8.8(b)

8.8b. If the positive going waveform is now used

to program a v.c.o. which has been manually set to
its maximum frequency the resultant output can be
adjusted so as to provide a variety of birdsong
which is very realistic. Fig. 8.9 shows a typical
arrangement of modules for the provision of this
type of sound.

SHIP'S SIREN

Sounds resembling a ship’s siren may be synthe-
sised by routing the envelope shaper direct to a
v.c.0. and programming the envelope manually. The
various controls should be set as follows: SWI
(Mode) = manual; Attack = Maximum; Decay
= Minimum; Sustain = Midway; Output Level =
1/20 rotation (0-5 on a ten-point, 270 degree calibra-
tion). Use the negative going envelope and adjust
the programmed v.c.0. to minimum frequency.

If the v.c.o. output is routed via the reverberation
amplifier a high degree of realism may be achieved.
Remember that the input to the reverberation ampli-
fier should not exceed 500 mV peak-to-peak.

Next month: The voltage controlled output amplifiers
and differential amplifier.

780

NEWS BRIEFS

Open University Gourse in Electronics

A NEW post-experience course by the Open University
entitled “Electromagnetics and Electronics”. aims to
provide an understanding of the scientific basis of elec-
tronics and electronic circuit design. The course is
intended for higher level university study in science and
technology and for those who need a knowledge of
lelecllronics but who do not intend to study at a higher
evel.

The course assumes little prior knowledge of elec-
tronics or electromagnetics but does assume a back-
ground of scientific or technical education beyond GCE
0" level.

The course consists of 17 written correspondence units
linked to 17 television and five radio programmes.

Applications are now invited for the course which
starts next February and lasts until November. As with
all post-experience courses no formal academic qualifi-
cations are needed. They are self-contained courses
designed to teach new developments or update know-
ledge of a subject. The course tuition fee is £45 pius
£37 for the residential summer school. Application forms
are available from the Post-Experience Student Office.
P.O. Box 76, Milton Keynes, MK7 6AA.

British Missile Technology for U.S.A.

UNDER a licence agreement signed in London between
Marconi Space & Defence Systems Ltd. and the
Raytheon Company of Massachusetts, British guided
missile technology is to be sold to the U.S.A.

This agreement will enable a joint programme to be
conducted between Raytheon and British industry to
develop a new, medium-range, all-weather. air-to-air
missile based on the U.S.-Raytheon AIM-7E Sparrow,
to be built in Britain by Hawker Siddeley Dynamics
Ltd.

Improved Accuracy of Electrical Measurements

THE National Physical Laboratory's Division of Elec-
trical Science have announced that, due to recent
advances in measurement techniques, they are able to
improve the uncertainties they are able to give in
respect of a wide range of measurements. These uncer-
tainties are offered for the calibration of high quality
reference standards.

For example the uncertainty in the IV d.c. reference
has been reduced from 2 in 106 to | in 106: that of a
one ohm resistance from | in 106 to 4 in 107.

Bulgin Distributors

FoR those readers who have difficulty in obtaining
Bulgin components we publish below a list of their
current distributors for London and the Home Counties :
Cables & Components Ltd., Park Avenue, London.
NWI0 7XN.

Home Radio (Components) Ltd., 234-240 London
Road, Mitcham, Surrey, CR4 3HD.

Lugton & Co. Ltd., 209-212 Tottenham Court Road,
London, WIA 2BN.

Norman Rose (Electrical) Ltd., “Norman House”, 8
St. Chads Place, Grays Inn Road, London, WCIX
9HJ.

Duval Ltd., 44 George Street, Oxford.

S$.D.S. (Portsmouth) Ltd., Hilsea
Portsmouth, PO3 SJW.
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BY B. WOODLAND

SlMPLE logic probes such as are used for trouble-
shooting in logic integrated circuit projects
generally consist of a single transistor amplifier
driving a lamp display. A logical | lights the lamp
while a logical 0 has no effect.

The major drawback of such probes is the neces-
sity to divide one’s attention between the display
and the equipment under test. In a complex system
it is difficult to watch displays of both probe and
equipment, especially if manipulations to the system
are necessary to expose the faults.

The probe detailed here was devised to overcome
these difficulties whilst retaining relative simplicity
and low cost. A high frequency tone is emitted
when the probe detects a logic 1 and a lower
frequency indicates a logic 0. As a bonus the probe
will give positive indication of short duration pulses
which are extremely difficult to detect by other
methods.

782

PRINCIPLE OF OPERATION

A complete circuit diagram of the probe is shown
in Fig. 1. Four Nor gates are capacitively coupled in
pairs to form two free running multivibrators run-
ning at two easily distinguishable audio frequencies.
Neither multivibrator is able to oscillate unless its
unused input (labelled X and Y) is at logical 0.

When the function switch is in the logic position :

the input to the lower frequency oscillator (G3 and
G4) is connected directly to the probe sensor so
that a logic 0 input (at Y) will sound the lower
tone.

The higher frequency generator input (X) is con-
nected indirectly to the sensor, the transistor TR1
acting as an inverter so that a logic | at the sensor
causes a logic 0 at point X causing the higher
frequency to be generated. (The preset VRI is used
to adjust the logic 0 output of TRI1 to less than
04V with a 244V input, 2-4V- being the minimum
TTL logic 1).

AUDIO OUTPUT

The outputs of the two audio oscillators are
applied to the inputs of a simple gate made from
two silicon diodes. The resultant output is amplified
by TR2. Strictly speaking no amplifier is needed to
drive the recommended transducer (a crystal insert)
but its inclusion does allow for the substitution of
a medium impedance earphone for more volume.

PULSE POSITION

When the function switch is in the pulse position
the probe sensor is connected to the clock input of
a TTL bistable (IC2). Even a very short pulse on
the sensor will cause the bistable to change state
with the accompanying change in tone frequency.

POWER SUPPLY

If the suggested crystal insert transducer is used
then the probe needs to be supplied with 5V at
20mA. This quite modest demand is best supplied
by the circuit under test and the construction shows
two crocodile clips for this purpose.

If a loudspeaker or earpiece is to be used then
a separate battery supply is recommended,- with the
necessary changes in construction to accommodate it.

CONSTRUCTION

The circuit is built on a small piece of 0-1in Vero-
board with the strips running across the width, see
Fig. 2. The integrated circuits are soldered directly
to the board to keep the profile low. Single cored
sleeved wire is used for interwiring, the function
switch and the insert being the only components not
accommodated on the board.

The probe is housed in a 6in aluminium tube of
lin internal diameter. This was in fact a tube used
to hold denture cleaning tablets. The crystal insert
is glued to the closed end of the tube, its leads pas-
sing through holes drilled in the tube. The power
supply leads pass through a hole in the side pro-
tected by a grommet. Use highly flexible and good
length leads as are used on multimeters.

The sensor consists of a 2in length of brass stud-
ding bolted to the plastic cap of the tube. The func-
tion switch is fixed as shown, and the circuit board
is inserted into the tube after first being wrapped in
a piece of plastic sheet to act as insulation. Keep
leads from the circuit board to the switch and the
sensor as short as is practicable. *
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COMPONENTS . . .

Resistors
R1 10kQ
R2-5 1.5k (4 off)
R6, R7 4.7kQ (2 off)
All +£10% 4W carbon

Potentiometer
VR1 100kQ miniature preset

Capacitors
C1, C2 0-1uF (2 off)
C3, C4 1uF 6V electrolytic (2 off)

Lead to Sensor
secured between
locknuts

Sensor insulated with
PY.C. sleeving

Plastics cap

Sensor from 4BA Studding x Zlong

Fig. 2. Constructional details of the Audio
Logic Probe showing Veroboard layout
and mounting of the board in the tube
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15 pin? IC1,IC2 1.5
kO C3 k0
Fig. 1. Complete circuit
3 diagram of the Audio
® | Logic Probe
2
Semiconductors

TR1 2N706 or similar

TR2 ZTX300 or similar

D1, D2 1N4001 or similar (2 off)
IC1 SN7402N

1C2 SN7472N

Miscellaneous
LS1 1in diameter crystal insert
S1  D.P.D.T. miniature slide switch
3.6inx1in 0-1in matrix Veroboard, strips running
widthwise
Brass studding and nuts, crocodile clips, alu-
minium container

Adesive tape retains

////ﬂ‘//mlcrnphom in tube
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£29-95!....

The Cambridge — new from
Sinclair

The Cambridge is a
new electronic
calculator from Sinclair,
Europe’s largest

Features of the Sinclair

Cambridge

*Uniquely handy package.
41"x2"x31%", weight 31 oz.

*Standard keyboard. All you
needforcomplex calculations.

calculator manufacturer.
It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you can save a
further £14 1

Truly pocket-sized

With all its calculating
capability, the Cambridge
still measures just

4%"x 2" x 14" That means
you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runs on ordinary U16
batteries which give weeks of
life before replacement.

Easy to assemble
All parts are supplied — all you

step-by-step instructions are

queries or problems.
The cost? Just £29-951

need provide is a soldering iron
and a pair of cutters. Complete

provided, and our service department
will back you throughout if you've any

% Clear-last-entry feature.
*Fully-floating decimal point.
*Algebraic logic.
+*Fouroperators (4, —, x, =),
with constant on all four.
# Constant acts as last entry
inacalculation.
% Constant and algebraic
logic combineto actasa
limited memory, allowing
complex calculationsona
calculator costing less
than £30.
¥ Calculatesto 8
significant digits, with
exponentrange from
10%°t0 107,
% Clear, bright 8-digit
display.
+#Operates for weeks on
four U16 batteries.
(Replacement set costs
about15p.)

nclair
csa\r:\:r'\dge

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer — you can't get
itanywhere else. Ready assembled, it costs
£43-95 -soyou're saving £14 | Of course
we’ll be happy to supply you with one ready -
assembled if you prefer — it’s still far and away
the best calculator value on the market.

Practical
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The kit comes to you packaged ina
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

. Printed circuit board.

. Keyboard panel.

. Electronic camponents pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off

switch.

. Soft wallet.

[o RN e}

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you’ll get more
than your money's worth.

Butif you wantto get even more outof it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

How ? It's all explained in this unigue
booklet, written by aleading calculator
design consultant. Inits fact-packed 32
pages itexplains, step by step, how you
can use the Sinclair Cambridge to carry
out comptex calculations like :

Logs Sines Cosines
Tangents Reciprocals nthroots
Currency  Compound

conversion interest

and many others. ..

— g [ — ||

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire
Reg. no: 699483 England
VAT Reg.no:213 8170 88
Practical Electronics
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A complete kit!

Why only Sinclair can make you this offer

The reason’ssimple : only Sinclair — Eurape’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But thatin itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one,and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit!

Take advantage of this money-back, no-risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and

we'll refund your money without question. All parts are tested and checked before

despatch —and we guarantee a correctly-assembled calculator forone year.
Simply fillin the preferential order form below and slip it in the post today.
Pricein kit form: £27-23 + £2-72 VAT. (Total: £29-95)
Price fully built: £39-95 4 £4-00 VAT. (Total: £43-95)
[ . D R S S SN R S S S G N S N S —
PE 973

To: Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire, PE17 4HJ

Please send me Name - -
[JaSinclair Cambridge calculator kit at

£27-23 + £2-72 VAT (Total : £29-95)

(] a Sinclair Cambridge calculator ready - B
builtat £39-35 -+ £4:00 VAT Address

(Total: £43-95)
*| enclose cheque for £ , made
outto Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number )

*Delete as required. PLEASE PRINT

S S U W W S SR S SN R N SN U S S G . — J




. APPLICATIONS

DEVICES

SEMICONDUCTOR GAS SENSOR

In this section we present a selection of both new
devices and applications, with news of applications
developed for existing devices.

Generally only basic circuit details will be given
sufficient for the experimenter to create his own
equipment.

THE GAS SENSOR used in the Electronic Nose (July
1973) is a device which is probably new to most
readers and thus warrants a more detailed description.
The sensor to be described (T.G.S.) is manufactured
by Figaro Engineering, a firm based in Japan.

The T.G.S. consists of two electrodes encapsulated in
a bead of bulk-type crystalline semiconductor material

FLASH-PROOF

/ WIRE MESH SHIELD
Q

{FOURI
SEMICONDUCTOR BEAD

ENLARGED VIEW

OF BEAD. FILAMENT
ENDS ARE WELDED TO
BASE PINS

heater, the driving voltage being between 1.0 and 1-5
volts. The nominal resistance of the filament is 2 ohms.
The value shown for R, is typical for low voltage
applications.

When first switched on the sensor shows high con-
ductivity until warmed up sufficiently for combination
with oxygen to occur. It then settles down to a low
“in air” output (see Fig. 3).

The T.G.S. will react to all the common combustible
gases and vapours, for example hydrogen, propane,
butane, petrol fumes, methane (natural gas), acetone
benzene, etc. It will also respond 1o carbon monoxide,
making it suitable as a smoke detector.

The sensor will not discriminate between gases but
reacts to the total deoxidising effect.

+10VQ +12v 0

O

WA

Fig. 2. The simplest circuit
for use with the T.6.S

Fig. 1. Construction of the T.G.S. gas sensor

as shown in big. 1. This material 1s based on tin oxide
SnO,) suitably doped and of n-type character.

When heated in the presence of oxygen—as happens
when heated in air—anionic absorption of oxygen takes
place on the surface of the material leading to a drastic
reduction in the number of free electrons available
and hence reduced conductivity., In contact with a
deoxidising gas or vapour, cationic absorption occurs
and the number of free electrons increases as does
conductivity.

The sensor can be compared to a ‘‘gas dependent
resistor” and the circuits built around them are similar
to those built around light dependent resistors.

SIMPLE CIRCUIT

The simplest type of circuit is shown in Fig. 2 where
it can be seen that one of the electrodes acts as a
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Fig. 3. After switch-on the conductivity of the
sensor rises sharply as shown in this graph.
Ahfter warm-up the typical response to a gas is
shown
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PRACTICAL POINTS

The device is symmetrical; either filament can be used
as the heater. The recommended side for use as the
heater is marked with a small circle punched on_the
screen base. The T.G.S. base will plug into a B7G
valve base.

To avoid cooling of its surface the sensor should be
shielded from exposure to draughts or high velocity gas
flows.

The T.G.S. works equally well on a.c. or dc., and
polarity is unimportant. Fig. 4 shows a basic circuit
using a.c. rather than d.c. as the source. For battery
operation a dropper resistor is the easiest but the most
wasteful way of obtaining a heater voltage. Other
methods include d.c./a.c. inverter or separate battery,
e.g. NiCad.

If an amplifying circuit is coupled to the sensor, then
the total load resistance of the sensor must be kept at
the recommended value (2 kilohms), i.e. if the input

tends to shunt the load resistor, then the load resistor -

should be increased to restore the total resistance to the
required value.

After storage or when the T.G.S. has been switched
off for some hours, the device will conduct heavily at
switch-on until its temperature has enabled the semi-
conductor to stabilise in air. On completion of initial
stabilisation the device will only conduct the presence of
deoxidising gases (see Fig. 3).

As in all semiconductors some spread of characteristics
occurs and so some adjustment should be built into the
circuit for calibration purposes.

D aciovq

TRANSFORMER

2000 —4

TGSl[JW\i:'
:L

Fig. 4. This circuit shows how the T.G.S. may
be used with an a.c. system

ALARM LEVEL

For domestic and marine use an alarm level of 0-2
to G:3 per cent is recommended. This represents about
} of the lower explosive level in the case of bottled
gas and 4 of the lower explosive level for methane
(natural gas).

The gas sensor described in this article is available
from the following advertisers in P.E.—Trampus Elec-
tronix, Watford Electronics, Yates Electronics.

@® PRracTICAL ELECTRONICS will be publishing another
project using the gas sensor in the near future.

Practical Electronics September 1973
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If you know someone (young or old) who
would like to take up electronics as a hobby,
you can do them a good turn. Bring to their
attention our companion magazine EVERYDAY
ELecTRONICS which specialises in simple pro-
jects and elementary théory.

The September issue contains
fascinating and inexpensive projects.

these

© A Personal M.W. Radio
<& Aquarium Thermostat

& Model Train Controller

STARTING ELECTRONICS
FROM SCRATCH

In the October issue, EVERYDAY ELECTRONICS
launches an exciting new series explaining
in simple terms basic theory and describing
simple experiments that can be performed by
the beginner.

Remember, Teach-in'74 starts in
October issue of EVERYDAY ELECTRONICS.

No one interested in learning about elec-
tronics can afford to miss this vital series.

the

THE GOOD COMPANIONS

Two magazines designed

to complement each other
in every way —together
satisfying the needs of

everyone involved in
electronics.

September EE on sale Friday, August 17

_J
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ELECTRONORAIMVA

THE loading of the cable ship Mercury (8,962 tons) with

the first 200 miles of a £30 million telephone cable
linking Britain and Canada was completed at Southampton
on June'20. Handling more than 1,800 telephone conversa-
tions simultaneously the cable, CANTAT-2, will be the
biggest single telephone cable across the Atlantic,
carrying more telephone calls than all the existing trans-
Atlantic cables combined. The cable system will be used
for communication between the U.K. and mainland Europe,
and Canada and the U.S.A. and will come into service
early in 1974.

GROWTH IN CALLS

Being financed and operated jointly by the British Post
Office and the Canadian Overseas Telecommunications
Corporation, the 3,000-mile cable is being provided to
meet the massive growth in telecommunications between
Britain and North America. In ten years 'phone calls
between Britain and Canada have risen eightfold from

The cable ship Mercury being loaded at the quayside
at STC's Southampton plant

135,000 calls a year in 1962 to their present level ot more than
a million a year. This will rise again to nearly 6 million a
year by 1980. Growth in calls between the U.K. and the
U.S.A. has risen from half-a-million in 1962 to more than
43 millionin ayearin 1972, and by 1980 this will have reached
24 million a year.

The laying of CANTAT-2, which is being manufactured
by the submarine systems division of Standard Telephones
and Cables Ltd., comes 20 years after Britain and the U.S.A.
decided to lay the first telephone cable across the Atlantic.

Each circuit in the first telephone system cost at the
time more than £294,000. In CANTAT-2 the application
of modern transmission technigues has dramatically
reduced the cost of each circuit to £16,500. This has been
an important factor in keeping down the cost of trans-
Atlantic telephone calls.

CABLE ROUTE

CANTAT-2 will run from Widemouth Bay, Cornwall to
Beaver Harbour, near Halifax, Nova Scotia. It will be laid
by two ships, Mercury and the Canadian icebreaker/cable
layer John Cabot. Both ships are fitted with a new design
of linear cable engine developed by the Post Office Re-
search Department, and which considerably speeds cable
laying.

Mercury is to lay more than 2,600 nautical miles from the
U.K. and across the North Atlantic Ocean. Because of the
high risk of damage by trawlers the cable is to be buried
beneath the seabed where it crosses the rich fisheries of
the Canadian continental shelf.

The powerful John Cabot, equipped with a seabed
plough and assisted by a manned miniature submarine,
has already started to bury a 170-mile section of the cable.
A similar submarine will be used to bury some sections
of cabte on the U.K. continental shelf.

Mercury, laying the deep-water section of CANTAT-2,
has been fitted with one of the most accurate navigation
systems commercially available to enable her to chart the
cable route with extreme accuracy. The system, called
Hydroplot, was developed for the Hydrographic Department
of the Royal Navy and uses U.S. Navy navigation satellites
to pinpoint the ship's position to within 300 feet. An Elliot
905 computer integrates all the ship's other navigation
aids and cable-laying information and provides a visual
display unit for the navigator.
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The linear cable engine for drawing cable from the
ship's sforage tank and paying it ost to the ocean
floor. The wheels can expand to accommcdate the
torpedo shzped equalisers cr repeaters

A specially clothed op=ratiwe assembling a repeater
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A sample of the submarine cable for deep water.
External armour is added for the shore end lengths.

REPEATERS AND EQUALISERS

In order to amplify the telephone signals on their long
journey, 473 special amplifiers, or repeaters, are used
each being spaced at 6 mile intervals. Since these units
are expected to work on the ocean floor for periods up to
25 years, quality control and testing is naturally very
stringent with manufacture taking place in special clean
areas.

Every 15 repeaters in the cable length an equaliser is
used. These are to compensate for the small differences
that occur between the gain characteristics of the repeaters
and the loss characteristics of the cable sections. These
can be affected by sea temperature and pressure. In-
serting equalisers into the system approximately every
15 repeaters overcomes such problems. As the system is
laid it is continuously monitored and tested and the data
collected is used in the design and building of the final
circuitry for the equaliser while the cableship is at sea.

Splicing the cable into each repeater also takes place on
board.

CIRCUITS

CANTAT-2's 1,840 circuits are arranged as 23 super-
groups, transmitting in the frequency band 312-6,012kHz
in the U.K.-Canada direction and 8,000-13,700kHz in the
Canada-U.K. direction. In addition four speaker circuits
of nominally 3kHz bandwidth each, use the frequency
bands 6,024-6,036kHz in the U.K.-Canada direction and
7,976-7,798kHz in the Canada-U K. direction, for system and
circuit maintenance.

The cable itself is predominantly of lightweight design
and will weigh no more than five tons a mile. Less than
two inches in diameter for most of its length the cable has
an outer conductor of aluminium. Its strength is centred
in a steel rope inside an inner copper conductor. External
armour will be used to protect the cable at the U.K. shore
end.
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orR the photographer who develops and prints
his own negatives there are two factors that
are vitally important. The first is the temperature
of the chemicals, and a thermometer is an absolute
must at every stage. Developing, rinsing, fixing, and
finally washing must all be done at known and
controlled temperatures; in colour developing the
entire process must be carried out in five or more
separate operations with all the liquids controlled
to within half a degree Fahrenheit of each other.

This article describes an electronic thermometer
with a sensing time of only two to three seconds and
a potentia] accuracy of 0-2 degree F, so that quick
and accurate checking can be made without wonder-
ing if the thermometer has “settled down™.

Secondly. the exposure time required for enlarge-
ments is usually obtained after a time consuming test
strip has been made. This unit also incorporates an
enlarger exposure meter that senses the amount of
light in the centre of interest, or a mid tone grey
area, so that a proof print can be obtained first
time.

Fig. 1. Basic Wheatstone Bridge circuit
790

BASIC BRIDGE CIRCUIT

Both circuits have been designed around the basic
bridge circuit. In Fig. 1, voltages V, and V, are
developed in the left arm and right arm respectively.
When V, = V5 no current flows in the meter and
the bridge is said to be balanced. (This is when
R./Rgz = R¢/Rp.) If Vg falls then current will flow
in the meter, the deflection set by R, (the total
resistance in the meter arm, including the internal
resistance of the meter).

If the current in the two arms is very much
higher than the current through the meter, then the
small amount of meter current will have no signifi-
cant effect on ¥V, and V. Since in these circuits the
sensing components draw a current comparable to,
or less than, the meter, special circuits are used to
ensure that the bridge operates properly.

EXPOSURE METER

The exposure meter circuit is that part drawn
above the meter in Fig. 2. It is operated by SlI, a
push button which ensures that the circuit is active
only when required, and a long battery life is
possible.

Zener diode D1 supplies a semi-stabilised voltage
of 5:6V (nominal), making the response stable even
with an ageing battery. VR1 and R2 form the left
side of the bridge circuit (similar to R, and Rp)
but because of the high resistances involved with the
light sensor one of the “‘special circuits” must be
used.

The light sensing is done by a photo conductive
cadmium sulphide (CdS) cell, an ORP 12, referred to
as PCCI1 on the circuit diagram, which has a resis-
tance of nearly 10 megohms in total darkness.

As light strikes the sensitive area its resistance
drops, but with the very low light intensities of
interest (0-01 Iux to 0-8 lux) its resistance does not
drop below about 100 kilohms. The current through
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Fig. 2. Complete circuit
of the thermometer and
exposure meter. The
thermometer circuit is
that part above the
meter and the exposure
meter lies below it
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R5 and PCCI! is therefore only in the order of a
few microamps so a field effect transistor (TRI) is
used to follow the voltage without taking current
from the sensing device.

The input resistance at the gate (g) of TRI is
several megohms whereas the resistance at the source
(s) is low enough to operate the meter. The voltage
of TRI source is therefore equivalent to Vy in
Fig. 1.

SETTING UP

To set zero deflection on the meter cover the
light cell with black adhesive tape (a finger 1S
inadequate since it is remarkably translucent) and
adjust VRI. The response of TRI and PCCl will
vary and R3 should be selected to give the best
working range for the individual user. It will be
between 15 and 22 kilohms, with i8 kilohms a
good starting point.

If the device gives a high deflection for long
exposure times it is too sensitive. and R3 should
be increased. If it gives a low reading for short
exposures it is not sensitive enough and R3 should
be reduced. If a deflection of 60:A for a 10 second
exposure is taken as a datum point the response
will be similar to the graph given (Fig. 3). Any
variation, however, is really irrelevant, as the follow-
ing paragraph explains.

CALIBRATION OF THE EXPOSURE METER

Select a centre of interest or mid-tone grey on
the negative and, placing the unit on the base board.
stop the enlarger down to give a deflection of
10#A on the meter.

Make a test strip in the conventional way and
record the best exposure time. Increase the stop
1o give a deflection of 20pA and repeat with another
test strip. Continue with several stop settings up to
full scale deflection and plot a calibration curve that
Practical Electronics

September 1973

COMPONENTS . . .

Resistors
R1 100Q R8 2.2k Q
R2 1kQ RO 390 Q (see text)
R3 18k Q (see text) R10 2.2k
R4 1kQ R11 22k Q
R5 470k Q R12 4.7k Q
R6 100Q R13 56k 2
R7 12k
All +5% §W carbon
Potentiometers

VR1-3 470 € miniature horizontal skeleton
preset (3 off)

Transistors
TR1 2N 3823
TR2-4 ZTX502 or V405A or similar (3 off)

Diodes
D1, D2 OAZ242 5-6V 230mW Zener (2 off)
D3-5 1N914 (3 off)

Light Dependent Resistor
PCC1 ORP12

Miscellaneous
TH1 F53 thermistor (ITT No. 1129E)
ME1 100uA f.s.d. (ITT No.8516C or SEW MR45P)
S1, S2 Push to make, release to break push-
buttons (2 off)
S3 D.P.D.T. miniature toggle
PL1, SK1 3mm Jack plug and socket
Metal or plastic case (ITT No. 27524X)
B1 9V PP3 battery and connector

Printed circuit board as in Fig. 4

The meter for which the printed circuit board is
designed, the thermistor and the box are
available fromITT Electronic Services, Edinburgh
Way, Harlow, Essex.

791



100 —»—\
90‘——\
80

EQU
z
=
5 60 - \ >
wl
2
w
w
0 50 =
@ \
ut
I
Yoo
0 N
\\
G \\
10 1
|
q | A 1 | ] | | | ]
0 5 0 15 20 25 30 35 40 45 50

EXPQSURE TIME (SECONDS)

Fig. 3. Graph showing a typical calibration
curve for the exposure meter

will give an exposure time against deflection. This
will be the calibration curve for that particular meter
but will be similar to Fig. 3.

Different paper speeds will give different exposure
times but in the majority of cases it will be found
that paper speeds vary very little.

DIFFUSER

The argument of “spot™ metering or ‘general”
metering is one on which there is room for indi-
vidual preference. Sampling only a half inch
diameter circle was found to be too critical, with
small movements of the detector producing wide
variations of deflections. Diffusing the whole nega-
tive at the enlarger lens can give a false reading if
there is a lot of shadow, or a lot of sky, but it was
found that sampling a one inch diameter circle is a
good compromise. It is small enough to measure the
light at the centre of interest but not so small as to
be upset by a small dark (or light) patch.

The diffuser is best made from Perspex, rubbed
with fine emery cloth if only clear material is avail-
able, but can also be made from any translucent
material. Draughtsman's tracing film is quite tough
and easily cut with scissors, but greaseproof paper
i3 rather fragile for permanent use. It is advisable
to leave fixing the diffusing window until the end
since there is very little room remaining after the
battery is slid into place.

A special note of warning. The light cell is sensi-
tive to all light, even darkroom safelights, so the
calibration must be done with only the enlarger
switched on, the meter being read by the fringe
light.from the projected negative.

Depressing the push button in daylight sends the
needle hard against the full scale backstop so should
be avoided for obvious reasons!

The beauty of this device is that if a good print
is obtained on a small enlargement the same light
intensity (and meter deflection) can be reproduced
for greater enlargement giving the same print con-
trast and quality. Alternatively, a new exposure can
be measured with the new enlarger/stop conditions.
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ELECTRONIC THERMOMETER

The sensing device in this thermometer is a ther-
mistor, which is a glass-encapsulated, thermally sensi-
tive resistor. By passing a constant current through
it, a voltage is created across it, so by measuring
this voltage we effectively measure its resistance,
and hence its temperature.

Again a push button is used and a semi-stabilised
voltage created by D2. The left arm of the bridge
is R7, VR2 and D3.

Approximately 07 volts is developed across D3, |
a proportion of which is applied via VR2 to the |
base of TR2 which is used as an emitter follower, |
thus ensuring that the potentia] set by VR2 is not
upset by the meter current. Thus the potential of
TR2 emiter is very stable and at worst is only
likely to vary by about 2mV. |

The constant current for the thermistor is derived |
by RI12, TR4, D4, D5 and R11. D4 and D5 each ‘
drop 0-7 volts, i.e. 1-4V total, and the emitter-base
junction of TR4 drops 0-7 volts. This gives a total ‘
of 0:7 volts across R12 which is then selected to
give the required current which in this case is |
0-15mA. |

The thermistor chosen was STC type F53 although |
type GL53 would have been adequate. The “GL" |
range can dissipate a little extra power but are
physically much smaller and in some respects not
quite so easy to handle, but are more rugged than
the longer “F” range. There is little to choose
between them and the final choice could well be left
until a probe assembly has been selected.

Resistance of R13 is approximately equal to the
thermistor resistance at the mid-range temperature
(67-5 degrees F). Either 5-6k{} or 4-7k{! could be
used since the actual resistance calculated was 5-2k{2,
and there is a 20 per cent tolerance to be added to,
and subtracted from that.

CURRENT LIMITATION

When a current is passed through any resistor,
power is dissipated within the component and it gets
warm. When' a thermistor gets warm its resistance
falls (that is why one is being used in the first place).

Photograph showing the F53 thermistor used in
the thermometer. Also shown is a GL53
thermistor (top) and the thermometer probe
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Fig. 4. Full size printed neg ___‘
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circuit board. The black
areas indicate copper /. ( _+_ 0——
LA

Fig. 5. Constructional details of the complete unit. The ITT meter has screw terminals which the )
printed circuit board is designed to fit. The probe is an old felt pen body
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Photograph showing the internal layout of the
unit

Provided it is small it matters little since the error
is constant, and if it is calibrated in air and used
only in air it will have no significant effect.

Similarly. if calibrated and used in liquids only
the error is “calibrated out™. But if a thermistor is
calibrated in liquids and then used in air, the heat
generated within the bead cannot be dissipated as
efficiently and the bead resistance drops. making it
appear hotter than it really is. The current must
therefore be kept to theilowest possible if both liquid
and air temperatures are to be measured.

Although primarily designed for liquids this unit
might be used for air measurements as well, and by
using only 0-15mA in the constant current source
the air temperature registers a mere 0-05 degree F
higher than the liquid temperature. )

Using this small current means that another
emitter follower must be used to drive the meter.,
with VR3 and R9 setting the full scale deflection.
With these stabilising features and calibrated at zero
and f.s.d. a mid point error of less than 0-2 degree F
can be expected.

CALIBRATION OF THE THERMOMETER

It is intended that this should be used over a 25
degrees F change from 55 degreesF to 80 degrees F.
This gives ample resolution within the 60 degrees F
to 70 degrees F range which is the most popular area
for photographic work, yet enables solutions to be
mixed quickly by monitoring the wider range. Also
the meter scale was already subdivided into five
increments, so it was easy to read a temperature
range that could be divided into five increments also.

794

The best thermometer available to the constructor
must be used to calibrate the instrument since this
unit can only be as good as the “standard™. With

-the probe tip immersed in a liquid of 55 degrees F

the meter is set to zero using VR2, and at 80 degree
F the full scale deflection is set by VR3; R9 will
probably not be required in which case a wire link
can be used in its place. Space was left for it, how-
ever, in case the voltage across the meter is low and
further resistance was required to limit the current:
390 ohms will probably suffice but in rare cases it
may be necessary to insert a larger value.

The fronts of SEW meters unclip, exposing the
dial, whereby the temperature range can be added
either with Letraset or careful printing.

MECHANICAL DETAILS

The box photographed is available from ITT
Electronic Services (see Components List), and comes
ready painted in a two-tone blue/grey eggshell, and
the printed circuit board (Fig. 4) was designed to
fit this box. Being a rather well-packed board it
precluded the use of Veroboard or similar construc-
tion. However, a small plywood box could be
made to take a larger board, and, if suitably polished,
could still look attractive though less compact.

The one inch hole for the diffuser window was
easily punched out with a “Q-max” punch, but the
meter hole was a little more tricky. Unfortunately

© *“*Q-max” do not make a punch to suit so for this

drill a circle of in holes and join them up with
a needle file, finishing with a run round with a
scraper, a slow process but an effective one.

The thermometer probe utilises a disused felt tip
pen with the felt removed. The thermistor was slid
down the barrel until the tip emerged, then the barrel
was filled with silicone bath tub caulk which held
both the wiring and thermistor firmly in place. The
pen cap was retained as a tip protector for when
the unit is not in use.

Components are shown mounted on the board in
Fig. 5 which also shows interwiring details. The
battery lies alongside the “window”. The printed
circuit board is held by screws to the meter.

The total cost of this unit is about £8, for which
the constructor will have an instrument which would
cost very much more commercially—if such an
instrument existed. D ¢

PRACTICAL ELECTRONICS

@ INDEX
An index for volume 8 (January 1972 to
December 1972) is now available price | 1p
inclusive of postage.

@ BINDERS
Easi-binders with a special pocket for

storing blueprints and data sheets, etc., are
available price £1.10p inclusive of postage.
State required volume, e.g., Vol. I, 2, 6.

Orders for Binders and Indexes should be
addressed to the Post Sales Department, IPC
Magazines Ltd., Carlton House, 66 Gt. Queen
Street, London, W.C.2.
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ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SUPERSLIM
STEREO & MONO

Plays 127, 10" or 7” records.
Auto or Manual, A high
quality unit backed by BSR
reliability with 12 months’
gusrantee. AC 200/250V
Sise 18} x 1liin.

Above motor board 8in.

below motor board 23in.

with STEREO and M0N0 xTAL £8°25 post26p.
PORTABLE PLAYER CABINET

Modern design. Black rexine covered. Silver front grille.
Chrome fittings.

Motor board cnt for BSR deck £4-50 Post 25p
WOOFER AND

E.M.L P@ETER it £5-75

Available separately Post 25p.
Woofer £4.25 Tweeter £1-90

Comprising a fine example of a Wooler
108 x 6lin. with a massive Ceramic
Magnet, 44oz. Gauss 18.000 lines.
Aluminium Cone centre to improve
middie and top response. Also the E.M.1.
Tweeter 31in. square has a special light-
weight paper cone and magnet flux

10,000 lines. Crossover condenser and

full instructions snpplied.

Impedance Standard 8 ohms

Maximum Power . ..... . 12 watts

Useinl Response .. ..35 to 18,000 c/s f
Base Resonance .. ......... 45 ¢/s =

SUITABLE ENCLOSURE 20 x 183 x 9in.
MODERN GROOVED FRONT DESIGN,
TEAK PINISH

ANOTHER R.C.S. BARGAIN!
4. TRANSISTOR MONO AMPLIFIER

Powertnl 3 watt outpnt, 15 ohm. AC mains operated with
transformer. 3-Controls, volume. treble, bass and On/Off
switch with knobs. Ready made on printed cironit board.
Fused inputs and outpats. Famous make, Post
size 8in wide x 4in deep x 8in high. M 25p
Suitable 7" x 4" speaker, £

R.C.S. STABILISED POWER PACK KITS
All parts and instenctions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V a.c. Output voltages available 6 or § or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2°20 Post
Details 8.A.E. Size 3} x 1} x ljin. 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
1deal for Mike, Tape, P.U., Guiter, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Sise:
lri xlix '!niln. lnupo;u 2]5' c/8 t:i 25 k:/l. 26 dB gain.
'or uge with valve or transistor equipment.
B e o s S AR, TP Port 200

COMPACT PORTABLE STEREO HI-Fl

Two Tull size loudspeakers 133 x 10 x 8}in. Player unit
clips to loudspeakers making it extremely compact, over-
all size only 133 x 10 x 8iin. 3 watts per channel, plays
all records 33 r.p.m., 45 r.p.m. Separate volume and tone
controls. 240V AC mains. Attractive £25 Plus 85p
Brown colour, weight 13 1b. carriage.

ALL MODELS “BAKER SPEAKERS" IN §TOCK
Hi Pt anoal i plans,
crossover data and cubic tables. 48y Post

ix

=

BRITISH FM/VHF TUNING HEART

88 to 108 M/C8 British made. 2 Transistors ready aligned
;eqnire,_. 10-7 M/C8 LP. Complete with tuning gang.

SPECIAL OFFER!

SMITH’S CLOCKWORK 15 AMP

TIME SWITCH

Single pole two-way, Surface mounting

with fixing screws. Will replace

existing wall switch to give light

for return home, garage, antomatic

anti-burglar lights, etc. Variable knob. £

Turn on or oft at full or intermediate

settings. Two types available 0 to 80 minutes Type A or

0 to 6 hours Type B. Makers last list price £4-50. Brand

new and fully guaranteed. Fully insulated.

OUR PRICE £1:65. or £3 pair. Post 25p
(PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD P50 — TRANSISTOR COILS
RAZW PFerrite Aerial ..72p Driver Trans. LFDT4 ..58p

Osc. PSO/IAC ........ 33p Printed Circuit, PCAL . .58p
1.P. P50/2CC 470 kc/s . .36p J.B. Tuning Gang ....85p
8id I.F. P50/3CC 38p Weyrad Booklet ...... 10p
Spare Cores ... ...3p OPTL . .. ....... .58p
Mullard Ferrite Rod 8 x tin, 20p. 6 x iin, 20p.
VOLUME CONTROLS 33:*1: &%?;:Ev .
. . LOG B I8!

BT Mg L0 o | AERAXIAL-AIR SPACED
STEREO L/8 55p. 7gp. P%I%G’El-ld‘%:vgogodsslz. >
LR BTk, Ideal 625 and colour ond

8in. or 10in. ELAC

N
HI-FI SPEAKER ( @

but some technical experience

essential. our price £395 Post 20p

MAINS TRANSFORMERS Roead
25p each
Eagle MT12 12-0-12V 60mA  ................ 90p
250-0.-250 80mA 6-3V 3-5A,6-3V1A,or 5V2A ... £2-50
850-0-350 80mA, 6-3V 3-5A,6:3V 1A, or5V2A . ... 23
300-0-300V 120mA, 6-3V 4A C.T.; 63V 2A ...... £3-25
MINIATURE 200V, 20mA. 6-3V 1A, 2§ x 2§ x 2in 78p
MIDGET 220V 45mA, 6-3V 2A, 21 x 2} x 2iu 90p
HEATER TRANS.638V8A ..... ............ 80p

GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at2A,3,4,5,6,8,9,10,12,15,18,24 and 30V.. .. 2225
1A, 8, 8, 10, 12, 186, 18, 20, 24, 30, 36, 40, 48, 80V  £2.25
2A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 43, 80V  £3-28
5A, 6, 8. 10, 12. 18, 18, 20, 24, 30, 36, 40, 48, 60V £8.75

3A, 85,8, 18V £21.00, Ditto 5A ................ 21.20
3A, 5, 8, 10, 13V, 5-0-5V £1.30, Dii £1-50
8-0-6 500 mA - 20p
8V 1 amp 95p
12V 300 mA 750
12V 500 mA 88p
12V 760 mA 95p

AUTO TRANSFORMERS. 115V to 230V or 230V to 125V.
150W £2.25; 500W £6-25: 750W £10; 1000W £15.
CHARGER TRANSFORMERS. Input 200/250V.

for 8 or 12V, 1}A, £1.50; 2A. £1.80; 44, £2.50.
BATTERY CHARGERS. 13A 22;3A 23;4A 24; 8A £4-50.

MAINS ISOLATING TRANSFORMER

Dual cone plasticised roll sur- N & ] Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
round. Large ceramic magnet. r*r' / Insulated terminals. Varnish impregnated. Fully enciosed
50-16,000 c/s. Bass resonance \Q . "/ in stee] case with fixing feet.  GpR PRICE £| Carr.
85 cfs. ohm impedance, \/ Famous make. (Value £19) 50p
8in 10 waits, 10in 12 £375 Can be used as 800W auto transformers 240-110V.
watts music power. Post 26p IDEAL FOR COLOUR T.V.
1 "

E.M.I. 13} x 8in. NEW ELECTROLYTIC CONDENSERS
SPEAKER SALE! 2/350V.. 1dp, 250/25V .. 14p | 504+50/350V .. 35p

] * 4/350V.. ldp | 500/26V .. 20p | 60+100/350V .. 358p
With twin tweeters. . 8/450V.. 14p | 1000/25V.. 35p | 324 32/250V 18p
And crossover. 10 18/450V  15p | 1000/50V.. 47p | 30 80/450V 33p
watt. Stae 3 or 8 or 82/450V  20p | 8+8/450V  18p
15 ohm. As {llustrated.  Post 25p 25/25V.. 10p | 8+16/450V  20p :;14'3:0*/’33225/:”‘7 :gv
— 50/50V.. 10p | 16+16/450V 25p D
With flared tweeter cone and ceramic 100/25V  10p | 32+82/360V £5p | 100450+ 50/350V 48p

magnet, 10 watt.

Bass res. 45-80 c/s. .
Plux 10,000 gauss.

State 3 or 8 or 15 ohm. Post 25p

: . £5-50
Bookshelf Cabinet !¢ 10 ® ,,3, 25,,
BRITISH MADE STEREO £6.95
MULTIPLEX DECODER Post 20p

Brand New. 7 transistors Plus integrated circnit. Fibre-Giass
printed oircuit board. Size 24 X 8§ X 1. Pre-Aligned. Com-
plete with stereo beacon indicator. 12V d.c. operation. 400mV
Ontput for 100mV Inpnt. Full instructions tor use with any
PM Tuner. Some {echuical experience essentiai.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2{in sides
6 x 4in 45p; 8 x 6in 53p; 10 x 7in 65p; 12 x 8in 85p;
14 x 9in 90p; 18 x 8in 80p; 12 X 2in 50p; 18 x 10in £1.
ALUMINTUM BOX 8 x 4 x 4in 80p.

ALUMINTUM PANELS 18 s.w.g. 8 X din 9p; 8 x 8in 16p;
14 x 8in 16p; 10 x 7in 18p; 12 x bin 20p; 12 x 8in 28p;
18 x 8in 28p; 14 x @in 84p; 12 x 12in 40p; 18 x 10in 50p.
PAXOLIN PANEL 10 x 8in 15p.

RADIO COMPONENT SPECIALIST

Illustrated Colour Brochure, Radio Books and Component Lists 10p.
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LOW YOLTAGE ELECTROLYTICS.

1,2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p.
500mPF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 26V 85p; 50V 47p; 100V 70p.

2000mF 8V 25p; 25V 42p; 50V 57p.

2500mP 50V 62p; 8000mF 25V 47p; 50V 66p.

5000mP 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.

CERAMIC, 1pP to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 0-5 13p; 1lmF 15p; 2mP 150V 15p.
500V-0-001 to 0-05 4p; 0-1 8p; 0-25 8p; 0-47 26p.

SILVER MICA. Close tolerance 1%. 2:2-500pF 8p; 580-
2,200pF 10p; 2,700-5,800pF 20p; 8,800pF-0-01, mid 80p esch.
TWIN GANG. 0-0" 208pF +1768pF, 85p; 500pF standerd 45p.
365pF + 365pF with 25pF+25pF, Slow motion drive 50p;
SHORT WAVE SINGLE. 10pF, 80p, 25pF, 55p, 50pF, 85p.
NEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. }W, {W, 1W, 20% lp; 2W, 5p. 100 to 10M.
HIGH STABILITY. {W 2% 10 ohms to 6 meg., 10p.

Ditto 5%. Preferred values 10 ohms to 10 mes.. 4p.
WIRE-WOUND RESISTORS 5 wait, 10 watt, 15 watt,
10 ohms to 100K 10p each: 0-5 ohm to 8-2 ohms 10p.

TAPE OSCILLATOR COIL Valive type 38p.

337

(Minimum posting charge 20p.)

BAKER MAJOR 12’ £9-90
e R o oy Post 25p
LN 80-14,800 c/s, 12in. double
¥ cone, wooler and tweeler cons
i
magnet
. P havi s flux density of
R\ 14, uss and a total flux
ol 145,000 Max .
resonance 40 ¢/s. Rated 80W.
KOTE: 3 or 8 or 156 ohms must
be stated.
kit, 30-17,000 cfs
* 3 TaBe an £12-50
* 7 instractions. I 5
Please state 8 or 8 or 15 ohms. Post 25p
BAKER "BIG-SOUND” SPEAKERS Post 25p
‘Group 25’ | ‘Group 35’ | ‘Group 50°
1o £8.80 | 120 £9-90 1 £22
TEAK VENEERED HI-FI SPEAKER'? CABINETS.
For 12in or 10in dia. speaker 20 x 18 x 9in, 28'90. Post 85p.
For 13 x 8in or 8in speaker 16 x 10 x 8in, 85°560. Post £5p.
For 8 x 5in speaker 18 x 8x B8in, 24-40. Post 28p.
For 6in and Tweeter 12 x 8x6in. £4.00. Post 85p.
LOUDSPEAKER CABINET WADDING 18in wide, 15p £,
8 ohm. 10W. Large ceramic magnet.
8pecial Cambric cone sarronnd,
Frequency response
30-12,000 c/s. Ideal P.A, |
Columns, Hi-Fi Enclosure Systems, etc. |
Suitable Cabinet 12 x 8 x 6 24 Suitable Tweeter 88|
\
ELAC CONE TWEETER =
The moving coil diaphragm gives s good
radistion pattern to the higher trequencies
and a smooth extension of total response
from 1,000 c/s to 18,000 c/s. Bise 83 x
8} x2in deep. Rating 10W, 3 ohm or
R Crossover 85p
SPEAKER COVERING MATERIALS. Samples Large 8.A.E.
Horn Tweeters 2-16kc/s, 10W 8 obhm or 15 obm 21-05.
Do Luxe Horn Tweeters 2-18ke/s, 16W, 15 ohm £3,
CROSSOVERS, TWO-WAY 3,000 c/s 8 or 8 or 15 ohm 96p.
LOUDSPEAKERS P.M. 8 OHMS, 7x4in., £1.25; 8}in., 21.60;

- together with &
- i o
Modnie
th  tweeter,  croseover,
3or8orl5chm | 8or8orlbohm | 8orlbobm
GOODMANS 64in. HI-FI WOOFER
15 ohm models. £| _90 Post 20p
8 x 5in, £1-60; 10in, £2-00; 8in, £1-75; 10 x 8in, £1-80.

SPECIAL OFFER! 80 ohm, 2}in. 21in; 85 obm. 2in, 8in,
25 ohm, 2}in dia., 3in dia., Sin dis. EACH
15 ohm. 3}in dia. 8 4in, 7 x 4in, 8 x 5in, TYPE

8 ohm, 2in, 2}in, 8¥|n. $in dis. (6 x 4in 8 ohms 81.50.)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.

8ln. diameter 4W £2. 10in diameter 5W £2.20;

12in diameter, 6W, £2-50: 3 or 8 or 15 ohm models,
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p.
$ WATT MULTI-RATIO, 8, 8 and 15 ohma 80p.

Mike trans. mu metal 100:1 £1-25.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inpnts speech and mnsic. 4 w:

2y ~
mixing. Ontput 8/15 ohm. a.c. Maius. Carr
Separate treble and bass controls. £49 51'06
d. Details BAE.

BARGAIN AM TUNER. Medium Wave. £4.95
Transistor Superhet, Ferrite aerial. ® volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.

Will mix Microphone, records. tape and tuner £3.95
with separate controls into single output. 8V.

STEREO VERSION OF ABOVE £5 .95
BARGAIN 8 WATT AMPLIFIER. 4 Transistor £4_5°

Push-Pull Ready built, with volume conirol
and on/oft switch, 18 volt.

COAXIAL PLUG 10p. PANEL S8OCKETS 10p. LINE 18p.
OTUTLET BOXES. SURPACE OR FLUSH 26p.

BALANCED TWIN RIBBON FEEDER 800 ohms. 5p yd.
JACE SBOCKET B8td, open-circuit 14p, closed circuit 23p;
Chrome Lead-Socket 45p. Phono Plugs 5p, Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 18p. DIN
SOCKETS Chassis 8-pin 10p; 5-pin 10.  DIN 80C Lead
3-pin 18p: 8-pin 15p. DIX PLUGS 3-pin 18p; 5-pin 85p.
VALVE HOLDERS, 8p; CERAMICS 8p; CANS 5p.

i DELUXE 4 POLE MOTOR
L4 1,400 r.p.m. 42 Watt, spindle 13" x £ | 95
- vise 337 X 3. As illustrated.

With Cooling Fan. Post 85p-
TWO RPM GEARED MOTORS 95p
240V A.C. mains.
Ideal for displays/disco light wheels. Post 26p.

E.M.l. GRAM. MOTOR. 1g0v or 240V s.c.
2400 r.p.m. 8 pole 70mA.  Bise 2§ x 2} x Bin,

£l

ost 25p.

WHITEHORSE ROAD, CROYDON

Open 9-6. Wed. 9-1, Sat. -5 (Closed for lunch 1.15-2.30)

Tel. 01-684-1665
795

Buses 50, 68, 159.  Rail Selhurst.




SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superh solid state audio

amplifier. Brand new com-
ponents throughont. J siticon
tranmistors plus U power

output transistors in push-
pull. Full wave rectification.
Qutput approx. 13 watts
r.m.s. into 8 ohms. Fre-
quency response 12Hz-30KHz
+ 3dB. Fullyintezrated pre-amplifier stage with separate
Volume, Bass hoost and Treble cut contrals. Suitable for
H-19 ohm speakers. Input for ceramic or crystal cartridge.
Sensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escutcheon panel, input and
vutput plun Overall size 3in high x 6in wide X 7}in
deep. AC 220/250V .

PRICE 211.60. P. & P.

20p.

attractive Tygan-Vynair front. Size

and crossover.

SPECIAL OFFER!
HI-FI LOUDSPEAKER SYSTEMS
Beautifully made teak fnlsh enclosure with most

10}in wide X 8in deep. Fitted with E.M.1. Ceramic
Magnet 13in x 8in bass unit, two H.F. tweeter unita
Maximuni power handling 10 watts.
Available 3 or 8 or 15 ohms impedance.

OUR PRICE £9-25 carr. 70p.

Cabinet Available Separately £24-95 Carr 65p.

Alsc available in 8 ohms with EMI 13 in x 8in bass
speaker with parasitic tweeter £7-15 Carr. 70p.

18In high x

HAVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transtormer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.

DE LUXE STEREO AMPLIFIER
A.C. mainr  200-240V.
Using heavy duty fully
isolated  mains  trans-
former with full wave
rectification giving ade-
quate smoothing with
negligible hum. Valve
line up:—2 x ECL86
Triode Pentodes. 1 x
EZB0 as rectifier. Two
dual potentioneters are provided for bass and !reble
control, giving bass and treble boost and cut. A dual
volume control is used. Balance of the left and right hand
channels can be adjusted by means of a separate ' Balance’
control fitted at the rear of the chassix. Input senritivity
is approximately 300m/v for full peak output of 4 watt
per channel (8 watts mono), into 3 ohm speakers, Full
negative feedback in a carefully calculated ciremit, allows
high volunie levels to be used with neghgible distortion
Supphed complete with knobs, chassis size 11in w X
4in d. Overall height inclnding valven in.  Ready built
and tested to a high standard. PRICE £8-80 . & P. 45p.

PRECISION ENGINEERED PLINTHS
Beautifully constrncted i heavy gauge “Cojorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, TC, 2500, 3000, 3300, 3100,
P25 10 and [11. SL65B. AT60 ete. or B.MN.R. C169,
29, AUl, ete. Black leatherette finish. Size 12
t4fin x 43 high (approx 7im high, including rigil
smoked acrylie cover),

NOW ONLY £4-95 P. &« I' 345p

3 obma,
an(l tone controls.

Output approx. 3-5 watta. Volume
Chassis size unly 7in.

wide X 3in.

deep x 6in. high overall. A.C. maina 200/240V. Supplied
absolutely Brand New completely wired and tested with

good quality output transformer.
BARGAIN PRICE

£3-30

P. & P.
36p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

INCORPORATING HIGH
QUALITY READY DRIL-
LED FIBRE GLASS PRIN-
TED CIRCUIT BOARD
WITH COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CONSTRUCTION.

A really ﬁrst-clus Hi-Fi 8tereo Amplifier Kit. Uses 14
tr ding 8ilicon Transist in the first five
atages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Buitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge— instructions included.
Output stage for any speakers from 5 to 15 chms. Com-
pact design, all parts supplied including drilled metal
work, high quality ready drilled fibreglass printed circuit
board, smart brushed anodised aluminium front panel with

tehi knobs, wire, solder, nuts, bolts—no extras to

25p.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10in TWIN CONE

LOUDSPEAKERS

With large ceramic magnet and

plasticised cone surround.

8 ohm impedance. 22.70. P. & P.

o
10/14 WATT HI-FI AMPLIFIER
KIT ‘g =

A atylishly finished monaural
+ arnplifier  with an  output of
I4 watta fromn 2 EL84s in push-
pull.  Buper reproduction of
both music and speech, with
negligible  hun. Separate
inputs for inike and gram altow |\ ®
records and announcements to
follow each other.

provided giving good lift and cut.
ECCH3, EFS86 and EZ806 rectifier.
booklet 15p + SAE (Free with parts).

S

Fully shrouded section wound vutput
transforiner to match 3-15Q speaker and 2 independent
volume controls, and separate bass and treble controls are

Valve line-up 2 ELB4s,
8imple instruction

All parts sold

separately. ONLY £8-80 P & P.50p. Alsoavailableready

buiit and tested £12-1¢ P. & P. 60p.

buy. Bimple step by step instructions enable any con-
atructor to build an amplifier to be proud of. Brief
specification: Power output: 14 watts r.m.s. per channel
into 5 ohms. Frequency response + 3dB 12-30,000Hz
Sensitivity: better than 80mV into 1M Q. Full power
bandwidth: 4 3dB 12-15,000Hz. Bass booat approx.
to +12dB. Treble cut approx. to —16dB. Negative
teedback 18dB aver main amp. Power requirements
35V at 1-0 amp. Overall Bize 12in w. X 8in d. x 2}in h.
Fully detailed 7 page construction nmnual and parts list
free with kit or send 18p plus large 8.A.E

AMPLIFIER KIT o £11- 65 P. & P. 18p
(Magnetic input componenta 33p extra)

POWER PACK KIT £3-30 P. & P.33p
CABINET .. 23-30 P.& P. 33p
(Post Free if all unlta purchuetl at same time)

Full after sales gervice
Also available ready buiit and tested £28-10, Post Free.

QUALITY RECORD PLAYER AMPLIFIER MK. II

A top -puality recurd player amplifier employing heavy
duty double wound mains transformer, ECCB3, ELS4,
and rectifier. Separate Base, Treble and Volume controls.
Complete with output transformer matched for 8 ohm
speaker. Size 7in. wide x 3in. deep X 6in. high. Ready-
huilt and tested. PRICE £4-40 P. & P. 40p.

ALS0O AVAILABLE mounted on board with output
transforinier and speaker. PRICE £5-85 P. & P. 50p.

Open 9-5.30 Mon. to Fri. 9-5
Sat.Egriyclosing Wed. | p.m
A few minutes from South Wimble-
don Tube Station.
PRICES NOW INCLUDE VAT
=

(Dept. P.E.)

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Tel, 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)
PLEASE NOTE: P. & P, mumns
QUOTED APPLY TO U.E. ONLY.
P. & P. ON OVERSEAS onmms
CHARGED EXTRA.
e

G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR.

Tel. 021-327 2339

TRANSISTORS Field Eftect Transistors ! NEW! 1 i
Output Transistors BFW 12/13/14 . 25p WA [ WIS (IR
BD 112 25p An aerosol spray providing a convenient means of producing any number of copies of a
0OC 36 50p Micro-miniature N.P.N. printed circuit both simply and quickly.
BD 145 25p BFS 18R . 10p | Method: Spray copper laminate board with light sensitive spray Cover with trans-
LDA 400/403/450/452 10p | .parent film upon which circuit has been drawn Expose to light {No need to use
Smalt Signal N.P.N. = ultra-violet ) Spray with developer rinse and etch in normal manner.
BC ,059"___ 10p "-'6‘5;5?11'5""““‘e” R Light sensitive aerosol spray K . €100  plus
BC 109 .. 10p COY 124 - 10 Developer and Etchant 50p postage
BF 194 10p
- Light-sensltive Trans NEWER THAN NEW! ! VEROBOARD
T'Er’;;mé;“"g Types e | OCPTOL 20P | Fibre Glass Board pre-treated with ight- | 24in x Tin x 0-15in 6p
lacquer enabling you to produce | 34in ¥ 24in x 0-15in 16p
EE: 3:?: ) gg Complementary Drivers, 2 watts (Per | proiotype printed  circuits within | five 34in x 340 x 015N 20p
Y matched pair) minutes SN x 24in x 0-15n 20p
" 75mm x 100mm 33p | 5in x 34in x 0-15in 28p
Microwave Varactor Diodes INTEGRATED CIRCUITS 151 1 e
BXY 27/26/32/35:36/37/38/39/40/41 . £1 | Tga 500 Lumnance | & g1 | Jaomem x 190mm a L0 W gm Ef0gien gig
TBA 510 Chrominance 1 C .. €1 390 x 2in x 0-1in 21
Microwave Detector FEQ 101 64bit Memory £1 | Epoxy-Resin 3in ~ 31. x01 24p
CAY 10 . . 5| 7400 12p | _75mm x 100mm 22p | ghn X onn 0 e 93
7401 12p | 100mm x 150mm 44p 5'" x 24 x ‘1'" zap
Microwave Mixer 7410 12p | 150mm x 200mm ggp | din x 3N x 0 Tin P
CL 7331. . £20 7420 12p Spot Face Cutter 38p. Pin Insert Tool 48p.
7440 12p | $pPRer-clad Fibre Boara 45p | Terminal Pins (0-1 or 0-15) 36 for 18p.
Microwave Gunn Eftect Oscillator 7453 12p P Special Offer Pack consisting of 5 2fin x
CL 8370 £10 7470 24p | Copper-clad Epoxy Resin Board lin boards and a Spot Face Cutter—50p.
CL 8380 £10 7472 24p | 12in > 6in 25p | 'ODDS & ENDS '—1p sg in
CL 8390 £10 7473 32p S OTARD
ELET 2| 22 o CA"FA;%L?TE“ ERIE MONOLITHIC CERAMIC
Microwave Tunnel Diodes 7483 95p 500,000 1n STOCK! CAPACITORS
AEY 13 £5 3p each, 20p dozen, £1-75 per 100
A ci0 | 1490 S8p | 0-001uF o 0018uF  §-0056uF 0-015uF
7491 80| 0-002uF 0-0022uF G:014F 0 033uF 10pF 68pF 560pF
7492 S8p | 0-0015uF 0-0027uF 0°012uF  0-082uF 15pF 100pF 620pF
R.F. Transistors 7433 58p 22pF 150pF 680pF
BF 180 .. . 20p 7495 6dp 20p dozen, 75p—100, £5-1000, £40-10,000 33pF 220pF 1.000pF
BF 194 10p 5400 10p 0-t5uF 0-18uF 0 22uF 0-39uF 0-68uF 39pF 330pF
AF 124 20p 6404 10p 20p dozen, £1-100, £6-50~1 000: £50-10,000 47pF 470pF
100 ;- WATT RESISTORS 1 VEROBOARD CUTTER 20 ASSORTED UNUSED 6 COMPUTER PANELS
£1 100 CERAMIC £1 § 23inx0-15 BOARDS MARKED, TESTED £1 CONTAINING MASSES OF
CAPACITORS 50 §O IN "-0DD PIECES™ TRANSISTORS DIODES, TRANSISTORS,
100 DIODES VERO BC108, ETC. INDUCTORS, RESISTORS
AND CAPACITORS
POSTAGE 15p [[PACKNo T | POSTAGE 15p PACK No. 3 | POSTAGE 15p PACK No. 5 | POSTAGE 25P [ PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISE| 101
£1 100 CERAMIC £1 100 CERAMIC £1 SIGNAL TRACER x[:'r £1 100 gﬁl‘s&c_)rggs
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS
POSTAGE 15p PACK No. 2 | POSTAGE 15p PACK No 4 | pOSTAGE 15p I PACK No. 6 | POSTAGE 15pP I PACK No. 8

POSTAGE (MINIMUM) 15P PER ORDER

ALL GOODS PLUS 10% V.A.T.
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Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.

However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

NEW 'SCOPES

Two new scopes from recently
formed Scopex Instruments, are low
cost precision instruments: the
4D-10 with a vertical bandwidth of
10MHz and the '4D-25 with a band-
width of 25MHz. Both have been
designed with the philosophy of
combining performance with sim-
plicity of operation. To further the
philosophy Scopex introduced the
“easy . where it counts™ triggering
where the triggering point and the
polarity are selected on just one
control. This facility is available
on both "scopes.

The 4D-10 sells for £95 and the
4D-25 for £175. On a cost/perfor-
mance basis they are both excelient
value. Further details can be ob-
tained from Scopex Instruments.
Pixmore Avenue, Letchworth, Herts.

1.C. ACCESSORIES

Accessories in  the integrated
circuit field is a wvastly growing
market and readers may be

interested in two new aids from
Ultra Electronics Components Ltd.

The first item is a versatile
printed circuit board for i.c.s and
DIL devices. Basically it is a stan-
dard circuit card with rows of
single-way connectors which  will
accept DIL devices.

Ideal for ‘“knocking-up™ experi-
mental circuits, interconnection' be-
tween devices is achieved by the use
of patching leads. A distribution
block connects to the board edge
pads and enables the board to be
plugged into racking systems if
required.

The second item is a multi-con-
tact “peg” or pincer which can be
clamped over i.c.s and the lead-out
pins in the handle used for test
points. Contacts on the inside of the
jaws automatically align with the
1.c. pins.

When the need for desoldering
i.c.s from printed circuits arises the
“peg” as been found to be very
useful as an extraction tool.
September 1973
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Two types are available at the
moment, type OEC370 for 14 or 16
DIL packages with O-lin pitch be-,
tween contacts and type OEC371 for
24 to 60 contact devices with 0-lin
pitch contacts.

Further particulars for both
devices can be obtained from Ultra
Electronic Components Ltd., Fas-
setts Road, Loudwater, Bucks.

STEREO KIT

A compact. new stereo record
system that can be simply assembled
has been introduced by Radio &
T.V. Components. At £17-95 the
Stereo 21 System provided excellent
sound quality on demonstration and
the near 6W total output should
prove more than adequate for the
average living-room.

The complete system includes a
BSR 3-speed deck. ceramic cartridge
and twin &in X Sin eliptical
speakers. None of the units are sold
separately. :

Two factors have contributed in
keeping down the price: direct sell-
ing from R & TV to the public and
simple d..y. assembly. You don't
need to know anything about elec-
tronics in the construction: you
simply enclose the speaker com-
ponents in their  wrap-around
casings, wire the plug, plug in and
you are enjoying stereo sound.

Further information can be
obtained from Radio & T.V. Com-
ponents (Acton) [.td., 21 High Street.
Acton. l.ondon, W.3.

CARTRIDGE PLAYER

One of the side effects of the
booming in-car entertainment
market lies in the problem of utilis-
ing the same source of sound for
home listening. Growth in the sales
of pre-recorded 8-track, stereo car-
tridges has not been matched by the
introduction of an economic sound
system capable of being used in con-
junction with existing stereo equip-
ment in the home,.

Now with the Budget 8, R & T-V
C has introduced a reliable, British
engineered, cartridge player which
retails for £9-90. Based on the latest
BSR T 145 8-track cartridge playing
mechanism, and incorporating its
own stereo pre-amplifier stages the
unit simply plugs into the auxiliary
socket on most stereo audio systems
to provide high quality reproduction
in the home from the same car-
tridges used in the car.

LITERATURE

Next month P.E. is including a
special i.c. audio chart which. we
hope, readers will find very useful.

Whether you are thinking of
building an amplifier or you want
some ideas on using i.c.s. in audio
circuits, the P.E. Audio I.C. Identi-
chart gives comprehensive data on
over 80 i.c.s. ranging from low level
pre-amplifiers to hybrids rated at
SOW.

As well as data. the chart con-
tains suggestions for using i.c.s. in
mixers, tape recorders, record
players etc.

Universal circuit card from Ultra Electronics

RTVC Budget 8 player

4D25 'scope from Scopex Instruments
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EXPANSION

The current boom is by no means
uniform in impact across the whole
of the electronics industry but there
are welcome sjgns of expansion in
many quarters.

Even conservative Ferranti is
looking for a Stock Exchange list-
ing as a way of raising more capital.
Ferranti is one of the largest private
companies in business in the UK
and, according to reports, has no
intention of ''going public’ in the
generally accepted sense. it is still
expected that the Ferranti family
interests will control more than 50
per cent of voting rights.

High-tlying Unitech Group has
also been looking for more capital
to finance the recent acquisition of
Rathdown Industries and Lee Green
Precision Industries. These two
companies have broadened the
Unitech base by adding component
manufacture (mechanical counters,
small pressings, precision machin-
ings and co-axial connectors) to
the Group's other activities.

One of the rising stars in the
Group is Weir Electronics, acquired
by Unitech in 1963 when it first
moved to Bognor with a staff of only
four people. | was recently at the
opening, by local M.P. and Minister
for Industrial Development, Chris-
topher Chataway, of a new 30,000
sq ft production unit. Staff is now
300 and turnover £1-5 million.
Extrapolating the growth curve
suggests that Weir will hit £3 million
turnover by 1975,

Woeir is one of those fascinating
companies that are honest with
themselves as well as with their
customers — a rare combination.
They admit to having had some
expensive diversions into fields (for
example, in instruments) where
there was little chance of success.
Present (and profitable) tack is to
stay a low-technology company

798

turning out a first-class engineering
job. Huge OEM orders for stabilised
power supplies for companies like
Rank Xerox, ITT and Business Com-
puters are now the backbone of the
business.

But one of the really big suc-
cesses for Weir could come from a
comparatively low-cost electronic
seat-belt interlock for cars which
is now being evaluated by British
and overseas car manufacturers.
The new Weir development is in
time for the US market where the
interlock will be mandatory on all
cars registered next year and there-
after.

Other new products in the pipe-
line include motor speed control,
electronic lighting control and an
as yet unspecified incursion into
telecommunications.

How about unstoppable Electro-
components  Associated Group,
basically our old friend Radiospares
wearing a new hat? Turnover has
rocketed to £7:24 million up 20 per
cent, with profits up 258 per cent
to over £1'5 million. The Electroplan
subsidiary which was set up to
supply instruments as a comple-
mentary operation to the component
business is not yet in profit, | under-
stand, but should be making a con-
tribution by the end of the vear.

BULLSEYE

| haven't fired a shot in anger for
close on 30 years and if someone
had told me when | last squeezed
a trigger that one day | should
destroy a tank using a laser beam
| should have thought them mad. it
wasn't likely that such a suggestion
should have been made because
the laser lay some years in the
future.

Anyway, your scribe, somewhat
nervous before an audience of
British Army top brass, not to men-
tion a couple of dozen foreign mili-
tary attaches, successfully polished
oft a couple of Chieftains at 700
metres on the tank range at Boving-
ton Camp. There was all the excite-
ment of seeing the ‘“‘enemy’’ going
up in smoke with the added satis-
faction of knowing that nobody was
getting hurt.

The equipment was Solartron's
SIMFIRE tank gunnery simulator
which has brought the company
back into the simulator business
with a bang and has already scored
a sales bullseye with 16 armies,
while another 25 armies are evaluat-
ing it. Even the United States Army
is ordering it.

Solartron started the project as
a private venture but the Ministry of
Defence soon became interested
and backed it with a £250,000
development contract. The big pay-
oft is now at hand.

RESEARCH

Commercial pressures over the
past few years have tended to direct

research men into avenues of
investigation which have some
identifiable end-product in mind.
But there is still plenty of “pure”
research in the Philips laboratories
at Eindhoven which | recently
visited. As an example, | can quote
the work on surfaces and surface
layers which, despite the advent of
the scanning electron microscope
and other techniques, is still little
understood and has great signifi-
cance in the production process
of semi-conductor devices.

But one of the most interesting
developments | saw and, inciden-
tally, of great commercial potential,
was the electrochromic display.
This was in 7-segment form and
although passive in the sense that
it is not light-emitting like gas dis-
charge tubes or LEDs, has the
enormous advantage that, once
tormed by the application of the-
appropriate voltage, the character
remains when the voltage is re-
moved until erased by re-applying
the voltage with reversed polarity.

Several such devices have been
described in the literature but,
until now, all have had substantial
disadvantages. The Philips team on
the project has now reached a
stage where the new device has
been fully patented and so | can
reveal that the principle of opera-
tion is based on the oxidation-
reduction reaction of diheptylviolo-
gendibromide in water. Difficult to
pronounce, perhaps, but it's a for-
mula that works. The display is a
cheerless purple-biue in colour but
has excellent contrast and needs
only hait a volt to activate it.

To be in the top league of R and
D is not easy. Philips has been in
research since the early '90s (last
century) when founder Gerard
Philips did some of the pioneer
work on filament lamps. The present
score is 4,000 people in the re-
search laboratories in Holland,
France, England, Belgium and West
Germany.

To keep up with the inventions
and innovations that pour out of the
labs, the Eindhoven patents depart-
ment alone employs 200 people of
which 60 are scientists. The mind
boggles!

KEYBOARD KING?

In contrast to mighty Philips with
350,000 employees, watch Sammy
Zilkha's bid for the throne as
keyboard king. Keyboards is one
of the fastest growing areas
of electronic industry activity
and his new but still tiny company,
Alphameric Keyboards, looks all
set to win a big share of it. Hardly
had he announced the product, the
electronic heart of which is a
Zilkha-designed MOS LSI, than a
joint venture agreement was being

completed with an American
company.
Practical Electronics  September 1973




YOUR COMPLETE AUDIO-ELECTRONIC STORES

More of everything at the right price. All your electronic requirements
within 200 yards — call and see for yourself.

L PLESSEY INTEGRATED CIRCUIT
INTEGRATED CIRCUITS GSTECIAL OFFERS! | pumer msseasrss
- lete wi 8
Why buy alternatives when you can buy the genuine article from us at BFY90 59p1 2N2926 10 m};ﬂ c,rc'f,t.‘.g Ls
compatitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR- P P | and data
cHILD 1000 MC/S All Colours | P
— 2 25 + 9 2y
);.6/_ =20 é% I :gs ;83 H :: £'.50 each
§ 1000 I 5o TRIACS
e | STUD WITH ACCESSORIES
Type 1/11 1224 25/99  Type 1/11 1224 25/99 | Type 1/11 1224 25/99 | AF117Mullard 25p | 2N3819 Texas 35p | Type Volts Price '
P » P P s P P » M 25 + 17p 25 + 30p P.I.V. 1-11
BN7400  0-20 0-18 0-18 | BN7450 0-20 0-18 0-18 | BN74145 1-50 1-40 1-30 100 + 15p 100 + 25p 8 AMP RANGE
8N7401  0-20 0-18 0-18 | 8N7451  0-20 0-18 0-16 | 8N74160 8-35 2-85 2-18 500 + 12p 500 + 20p BC35A 100
8N7402  0-20 0-18 0-16 | SN7453  0-20 0-18 0-16 | SN741561 1-10 0-95 0-90 1000 + 15p BC358 200
BN7403  0-20 0-18 0-16 | BN7464 0-20 0-18 0-16 | SN74153 1-35 1-87 1-20 8¢C35D 400
BN7404  0-20 0-18 016 | 8N7460 0-20 0-18 0-18 | &N74154 2-00 1-75 1-86 | OCI70 Mullard 25p] BC107, BCIO08, 6 AMP RANGE
BN7405  0-20 0-18 0-16 | BN7470  0-80 0-27 0-25 | SN74155 1-65 1-47 1-35 25 + 120 BCI09 10p each 1 8C0a 100
8N7406  0-30 0-27 0-25 | SN7472  0-30 0-27 0-25 | SN74156 1-55 1-47 1-85 100 + 185 All Makes 8Ci0B 200
8N7407  0-30 0-27 0-26 | BN7473  0-40 0-87 0-35 | SN74157 1-80 1-70 1-80 500 + 15p 25 + 8 SCA0D S 00
BN7408  0-20 0-19 0-18 | BN7474 0-40 0-37 0-35 | SN74160 260 2-40 2-25 1000 1 13p 100 + 78 SCioE 800 8120
SN7409  0-45 0-42 0-35 | BN7475  0-55 0-52 0-50 | SN74161 £-60 2-40 2-25 o 500 1 6 10 AMP RANGE (T048)
BN7410  0-20 0-18 016 | SN7476  0-45 0-42 0-89 | SN74162 8-40 8-25 2-70 1000 1 sp BCASA 100 95p
BN7411  0-23 0-22 0-20 | SN7480  0-80 0-75 0-67 | 8N74163 3-40 8-25 2:70 | By 97 Myllard 15p1 B BC45B 200 £1-00
8N7412  0-42 0-40 0-35 | 8N7481 1-25 1-15 1-10 | 8N74164 2-75 2-30 2-10 uliard 13py=s===m=—=mmre—— 8c45D 400 21-25
8N7413  0-30 0.27 0-25 | SN7482  0-87 0-80 0-70 | 8N74165 4-00 3-50 3-00 25 + 12p ADIE], ADI62 35p | 5C45E 500 8145
8N7416  0-30 0-27 0-25 | 8N7483 1.00 0-90 0-85 | SN74166 4-00 8-50 3-00 100 + 10p | each |15 AMP RAKGE (T048)
8N7417  0-30 0-27 0-25 | 8N7484 0-00 0-85 0-80 | BN74167 6-25 5:60 510 500 + 9p 25 + 32p 8C60A 100 £128
8N7420  0-20 0-18 0-16 | 8N7486 0-45 0-41 0-88 { 8N74170 4-10 8-55 8-05 1000 + 8p 100 + 28p 8C50B 200 £1-38
8N7422  0-48 0-44 0-40 | BN7490 075 070 065 | 8N74174 2:00 1-75 1-30 500 + 25p BC50D 400 £1-65
BN7423  0-48 0-44 0-40 | BN7491AN1-00 0-95 0-90 | SN74175 1-351-27 1-18 - 1000 + 22p 8CH0E 500  £1-85
8N7425 0-48 0-40 0-35 | SN7492  0-75 0-70 0-65 | 8N74176 1-60 1-35 1-20 | 0A202 10p DIAC D32 25p
8N7427  0-42 039 0-35 | 8N7493  0-75 0-70 0-65 | 8N74177 1-60 1-35 1-20 25 + 8p 2N3053 20p | TRIACS—
8N7428 050 0-45 0-42 | 8N7494  0-80 0-75 0-70 | SN74180 1-55 1-30 1-20 100 + 7p 25 + 18p Additional Types
BN7430  0-20 0-18 0-18 | 8N7495  0-80 0-75 0-70 | SN74181 7-00 6-00 5-50 500 + 6p 100 + 15p 40430 (TO66) 86p 15 Amp
8N7432  0-42 0-89 0-35 | 8N7496 1-00 0-97 0-95 | 8N74182 2-00 1-80 160 1000 + Sp 500 + I2p 40669 (Plastic)
8N7433  0-70 0-61 0-44 | 8N7497  6-25 5-50 5-00 | 8N74184 2-40 2-00 1-80 1000 + 10p 2100 To48
BN7437 g-:s g-:g g-sg 8N74100 % 20 2:80 2:00 | 8N74185A 2-40 2-00 1-80 40486 (TO5) _80p
8N7438  0-65 0-60 0-50 | 8N74104 51-35 1-20 | SN74190 1-95 1-85 175
§N7440  0-20 0-18 016 | SN74105 1-45 1-85 1.20 | 8N74191 1.5 1.8 1.95 | 0C33 M“”a‘rg KD N335 02" | NEW BRIDGE
SN7T441AN0-75 0-72 0-70 | BN74107 0-50 0-45 0-40 | 8N74192 2-00 1-90 1-80 3 % HH2 0+ 8 RECTIFIERS
8N7442  0-75 0-72 0-70 | SN74110 0-80 0-70 0-60 | SN74193 2-00 1-90 1-80 &3 x 4B s09 T 380
8N7443  1-00 0-95 0-90 | SN74118 1-00 0-95 0-80 | SN74194 250 2-25 1-90 1990 I HE 1900 T 330 SMALL SIZE AND LOW COST
8N7445 2-001-75 1-60 | BN74119 1-90 1-78 1-65 | 8N74195 1-85 1-70 1-60 P P Type Volts Price
SN7448 200 1.95 1.60 | BN74121 060 0-55 0-50 | SN74195 1-50 1-40 1-30 PLV. 1-11
1 8N74122 1-85 1-25 1-10 | 8N74197 1-50 1-40 1-30 HALF AMP
8N7447  1-75 1-60 1-45 | §N74123 270 2-55 247 | 8N74198 4-60 3-70 3:85 ZENER LINEAR BO5/05 50 20p
SN7448 1-75 1-60 145 | SN74141 1-00 0-95 0-80 | SN74199 4-60 3-70 3-35 BO5/10 100 25p
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) ONEFAMIIEQIE ‘
ORDERED REGARDLESS OF MIX o TUBULAR
LARGER QUANTITY PRICES PHONE (01) 402 4891 400 M/W 5% 702C  TO3 ~ 75p || BL/05 G 26p
HIGH POWER SN 74 HOO} Now in stock—send i iuren joec Toe gg; o] oo |
LOW POW 7 B ange .LL. & 2
7 [RRER Bl 28 K9 Jf - (e [ N £ b vt 723C  TO99 2100 | Bi/s0 800 85p !
A3 oaEs 723C  D.LL. 95p | ONE AMP (G.I)
gb{egih olt 725C - T099 £450 [ TUBULAR )
A SELECTION OF SEMI-CONDUCTORS FROM STOCK ? w | 7HE DI iR fwer N ”
5 L.
AAY30 10p | BC147 12p | BU105 2-25 | OC44 15p | TI843 35p ; 2N3055 55p 100: 8: T47C TOS9 £1-10 W02 200 40p ’ I
AAY42 15p | BCI6YC 12p | BY100 16p | OC45 15p | V406A 25p | 2N3440 75p 500+ 8-5p | 747C .L.L. Woh 600 45p
AAZ13 10p | BC182 10p | BY126 15p | OC57  60p | ZTX108 12p | 2N3442 1-25 | 10004 5p £110 | TWO AMPS } H x L (-
AC107 35p | BC214 15p | BY127 18p | OC71  15p | ZTX300 12p | 72741P D.LL. 60p | x By
AC126 25p | BCY82 76p | BYZ13 35p | OC72  2Bp | ZTX301 15p Any one type. 72748P D.I.L. 80p | B2/05 50 sp S
AC127 26p | BCY34 35p | C106D 65p | OC77  48p | ZTX302 18p | 2N3615 75p | ———— | SINCLAIR B2/100 100 40p ="
AC128  26p | BCY39 100 | GETL1185p | OCS1  25p | ZTX341 20p | 2N3702 10p | 13 watt 5% IC12 £1-80 | Buj200 200 45p T
AC176  25p | BCY42 30p | GETI15 55p | OC83  26p | ZTX500 16p | 2N3704 10p | wire Ends TOSHIBA B2/600 600 50p I
ACI87  25p | BCY43 25p | GETS80 45p | OC140 88p | ZTX503 17p | 2N3705 10p | Metal Case TH9013P B2/1000 1000 60p |
AC188  26p | BCY55 250 | LM309K 0C170  25p 0p | 2N3714 180 | A voltages 20 WATT AMP FOUR AMPS ﬂ I
ACY17 380p | BCY70 15p | (T03) 1-87 | OCI71 80p 20p | 2N3771 175 | g8 - 100 voits 24-47 POST PAID || 4H x iL x &
ACY20 20p | BCY7L 20p | MAT12125p | OC200 45p 35p | 2N3773 200 | 90p each TH9014P Pre Amp [ B4/100° 100 80p
ACY21 20p | BCY72 15p | MJES340 50p | OC201 75p 15p 3790 2-25 £150 [ Ba/200 200 85p
ACY39 b55p | BCYS7 289 | MJE370 70p | OC202 80p 15p 819 35p 25+ 180 | paTA AND B4/400 400 70p
AD140 50p | BC211L 50p | MJE520 76p | OC203  50p 10p 20 50p 100+ 18p | GIRCUITS REF 134/600 £00 75p
AD149 50p | BDI24 80p | MJE2955 OCP71 125 20p | 2N3866 85p | 500+ 12p a2 10p | B4/R0H00  £1.00
ADI61 85p | BD131 75p 110 | ORP12 50p 45p | 9N3903 16p | 1000+ 100 | Lo SIX AMPS
ADI162 85p | BDI32 80p | MJE3055 ORP60 40p 25p | 2N3906 12p | t FREE WITH 1H x iL x &
AF117 20p | BF115 25p 75p | P3i6A 20p 25p | 2N4061 12p ny ce type. PURCHASES B6/100 100 70p
AF118 80p | BF167 25p | MPF105 40p | RAS310AF 2 18p | 2N4062 12p | — B6/200 200 75p
AF124 25p | BF173 25p | NKT21420p 45p 22p | 2N4126 15p 3 Watt Plastic BA/400 400 90p
Agms ggp BF179 380p | NKT21640p | RABSORAF 22p | ©N4R71 85p | Wire Ends 5% TRANSISTORS, | Bs/s00 600 £1 00
AF186 40p | BF180 30p | NKT21740p 55p 25p | 2N5437 30p | 3EZ Range .
AF239 4Up | BF194 15p | NKT40370p | TAA263 75p 25p | 2N5777 S5p . IC’s, TRIACS, |'SILICON CONTROLLED m
ABY27 30p | BF195 15p | NKT404 50p | TIL209 39p 20p | 28001 1-00 | All voltages BRIDGES, RECTIFIERS ) .
A8Y28 25p | BFSAL 25p | OA5  50p | TIP294 50p 1-00 | 28012 10-00 | 5:8- 100 Volts SCR's, LDR’s Type Voits  Price i
BA102 80p | BFS98 26p | OA10  3bp | TIP30A 60p 75p | 28018 625 | 80P each. 4 P.LV. 1.1 i
BAlI5 7p | BFX13 25p | OA8SL 10p | TIP31A 80p | 2N2160 58p | 28026 890 ONENANE .
BAL45 16p | BFX34 75p | OASL  7p | TIP32A 70p | 2N2217 25p | 28301 80p | o0 0o CRI 05 5 25p |
BAX13 6p | BFX37 30p | 0A200 7p | TIP33A 2N2221 20p | 28303  65p CRE81/10 100 30p I
O, R ON G 9"an. RECTIFIERS CRH 1/20 200 30p
BAX16 7p | BFX88 20p | 0A202 10p 1-00 | 2Nuz22A 28324 950 | @IRE ENDED > 0 |
BCL07 10p | BFY50 20p | OCI6  75p | TIP34A 25p | 40250 sop | WIRE B R0 101 S 357,
BC108 10p | BFY51 20p | OC20  95p 1-50 | 2N2369A 40360 40p T CRS1/60 60 45p
BCl09 10p | BFY52 20p | 0C23  85p | TIP35A 5p | 40361 40p | Type PV g (1t GO
BC109C 12p | BFY63 80p | 0C25  40p 250 | 2N2906 20p | 40362  60p | 1 amp miniature S B HD
BC113  15p | BFY80 50p | OC28  @5p | TIP36A 2N2926 (all | 40408  50p | INg001 50 6 GRE IO o 0p
11 P | BLY36 800 | OC35  50p 3.0 cols) 10p | 40486  75p [ INg002 100 7 CRS3/30 20 3P yamp
BCL17 20p | BSX20 15p | OC36 65p | TIP41A 75p | 2N3053 20p | 40636 1.10 | IN$003 200 & Cheduo 400 5w 1os
BC143 85p | BSY27 15p | OC42  40p | TIP42A 85p | 2N3054 50p ' 40430 100 | INg00: 400 8 CR¥ 3/60 600 5p
NIRRT FIVE AMP (TO86) on
IN4006 800 12 CRS 5/400 400 80p :
QUANTITY DISCOUNTS NI a0 12| NEW FREE SEVEX AMEP (Tods) :
K ; P
VAT Prices DO NOT include |10% 12+ : 18% 25+ ANY ONE bh oep miniature | BOOKLET CRS 7/200 200 85p =l
Value Added Tax. From Ist April |20% 100+: 25% 250+ TYPE PL002 100 9 | (No. 36) CR8 7400 00 70p
10% must be added and shown sep- | From above sections except Intgrated | pL4003 200 10 | VER 1500 GRALTIGOUNE00) 25p 2
arately to your total order (inclu- Circuits and Special Offers where dis- PL4O04 400 10 SI?{TEFN AMP
! 4 you counts are included. pLso0s 600 12 | TYPES— SCR 16/100 106 @50
sive post/packing). Help us help you P 2 = SCR 16200 200 70p 3Am
& d ith del Minimum order value £1 please. PL4006  R00O 15 Rend for  yours SCR 15/400 400 80 P
receive your order without delay. Postage 7p ou all orders, PL4007 1000 16 | todav! seR |4;mnu wno 2] 08 To4s

6 days a week

RAD ' o 404-406 Electronic Components and Equipment01-4028381 | Open:- 9am-6pm
354-356 High Fidelity and Tape Equipment 01-4025854/4736 (309 closed

l'MITED 309 PA-Disco-Lighting High Power Sound 01-723 6963 Thursday)
303 Special offers and bargains store All stores open
EDGWARE ROAD, W2 All mail to 303 Edgware Road, London W2 1BW all day Saturday
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TRANSFORMERS

MAINS ISOLATING SERIES

Primary 200-230 Volts Secondary 240 Volits Centre
Tapped (120V) and Barth Shislded

ALSO AVAILABLE WITH 115/120V SEC. WINDING
Ref. YA  Weight Size cm. P&LP
No. (Woatts) Ib oz
07 20 ll’!

~—-
a~™
o

PLEASE NOTE
‘NEW ADDRESS |
‘AS BELOW

SNromomw
@—-OWUoONVD
X X X X X X X X
BRwoaw

- VA
AuAel®

63 P o 2 3750
AUTO SERIES T ISOLATED)
Weight Size cm. Auto Taps

(Wotts) 1b oz
20 h
4

5-210-240
210-240

-1l
-115-
-115-200-220.240

NO-roomNN
RRAONVOW
X X X X X % X

43
64 -
64 x
02
02
40
49
65
81

WRAMO ALCGO A

x
x
x
x
40 x
45 74x| b

TOTALLY ENCLOSED |I3V AUTO TRANSFORMERS
115V 500 Watt totally enclosed auto transformer, complete with
mains lead and two |15V outlet sockets. £8-63. P & P 67p.

Also available a 20 Watt version. £1-84. P & P 22p
LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 YOLT RANGE

Size cm. Secondory Windings P&F

L
0- I]VnOlSA 2 093
0-12V at 0-5A x2
0-12V ac |A x2
-2V ac 2A x2
<12V at 3A x 2

No.
11105 025
21360 0

X

< X % X

AN-womNNann
N=—AVDWOO & —~]

DOANOY
ONWDWANADO
SORNNoo®N DN
OW—=—=—VONWOWO

x X g

=0

x X ¥

X X %X

0-12V at I5A x2
0-12V at 30A x2
. 30 YOLT RANGE
Size cm. Secondory Taps

0-12-15-20-24-30V

_,_._
SNODUIAWN— ()
o=

AR =N NWN —
o PRSI0
N=NNRNOON—A
L

S G PG
U\I“SN\I‘?A
NwNO WO Ao

°
L4
°

.53
o2
~

a

X X X X X X X

AN
00000000 Wn
2ANNOoOND
CO—=—NNYOWw
©o-o0omYAw
NWYOOOWO AN
X X X X X X X XX
“oomomNaa
AONOROROWO
SO A iy
DWDOM N A =M
NOONWMN=—@—

NOD®OONND

2
3
4
[
[
7
]
2

4 X

50 VOLT RANGE
Secondary Tops

0-19-25-33-40-50v

b J
3
b4
3
3
©
X
5
a
3

— =0

CORAWN—O
-T2 2-1-T0)
OSBRI Oa N —
HOAAOOO—NT
Fun NGO mN
el RN wo
KX XX X X X X
SoTSsmuy

YOLT RANGE
Secondary Tops

0-24-30-40-48-60V

HARGER TYPES

Please note, these
units do not in-
clude rectifiers
114 |JJX|08XI1I
All ratings are continuous. Standard construction: open with Jolder
tags and wax impregnation. Enclosed styles to order.

FULL SPEC. TRANSISTORS (E.G.)
BCi07108/109 10p cach. I 2N 3055 60p each | ADI6] 162 60p pair
+ mica and bushes 4+ mica and pushes

Carriage via B.R.S.

Y% Quantity prices on application
ELECTROSIL RESISTORS « AVOMETERS
PLEASE ADD 10°, FOR V A T

BARRIE electromcs
3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488-3316/8 g

NEAREST TUBE STA[JONS, ALDGATE & ALDGATE EAST

FERRANT
LN AL gadio i.c.

iny £1.32 with oama

WE ARE SPECIALISTS IN FERRANTI
SEMICONDUCTORS
BFSS9  I5p | ZTX310 ZTX504 43p | ZSI70
BFS60 20p | ZTX3II ZTX510 17p | Z517}
BFS6l  20p | ZTX3I12 ZTX530 2lp | ZS172
BFS96  I15p | ZTX3I3 ZTX531 22p | Z5174
BFS97 ZTX314 ZTX550 17p | Z5176
BF$98 ZTX320 ZTX551 17p | Z5178
ZTX107 ZTngO 2N3055 72p gg?
ZTX108 ZTX33! .
ZTX109 ZTX382 * DIODES 75272
ZTX212 ZTX383 Z5120 75274
ZTX2I13 ZTX384 Z512l 75276
ZTX214 ZTX450 g:%g 75278 37p
ZTX300 ZTX451 : .
ZTX301 ZTX500 Z5124 ZENERS
ZTX302 ZTX501 Z5140 KS030A to
ZTX303 ZTX502 75141 KSIBOA -
ZTX304 p ZTX503 Z5142 all types 19p
ALL DEVICES TOP GRADE, BRAND AND FULLY
GUARANTEED

WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for

PRICES SLASHED! RCA CA309OQ £3 25; CA3075 99p.  Limited
quantity
P. E. Triffid. ZTI7II 14p, 2N1132 25p.
POSTAGE AND PACKING 10p- Free over £2. Send S.A.E. for
our full price list and data sheet.
ALL PRICES INCLUDE V.AT.

DAVIAN ELECTRONICS
PO BOX 38 OLDHAM LANCS. OL2 BXJ

New

EDITION

@U@”@@Tﬁbﬁ@
Lasky’s

AudioTrohics Catalogue1973

The special 1973 VAT edition of Lasky's famous Audio-Tronics Catalogue
is available FREE on request. The 48 tabloid size pages—many in
full colour—have been reprinted with VAT price changes for your con-
venience, together with many new items. Over half the pages are devoted
exclusively to every aspect of Hi-Fi (including Lasky's budget Stereo
Systems and Package Deals), Tape Recording and Audio Accessories.
Send for your copy now and see for yourself that VAT can mean 2 saving
on many of the 1000’s of items we offer.

Send this coupon with 15p for post and
inclusion on our regular mailing list.

= e |

NAME

ABDDETES S

PEI4
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- WIND DIRECTION INDIGATORS

Direction indicators are used on
small sailing boats to show the
wind direction relative to the head-
ing of the boat and so help the
helmsman choose the best angle
to sail. Conventionally an elec-
trical transmitter is connected
to a wind vane on the masthead
and the transmitter produces sig-
nals which are fed to a receiver
and rotor in the cockpit. But such
systems have to date been rela-
tively insensitive.

In BP 1 290 331 from EMI a
refined system is describd. In Fig.
1 a star wound transmitter trans-
former T1 has three windings
spaced by angles of 120 degrees
and signals are taken from points
1, 2 and 3. A rotor winding is
fed by a 400Hz signa! from a con-
verter powered by the boat's bat-
tery. The rotor is ganged to a wind
vane on the boat's mast.

WIND VANE

BP 1 290 331

i
TRANSMITTER 9

ROTOR ROTOR
WINDING INDING

4'_] HA
SENSITIVE
1 TECTOR

DLTAL

BATTERY

Fig. 2.
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The signals from points 1, 2 and
3 are fed to points 4, 5, 6 on
a second star wound transformer
T2, which functions as a receiver.
This receiver also has a rotor
winding supplied with the 400Hz
signal.

As the rotor turns with the wind.

direction changes the amplitudes
of the a.c. currents in the leads 7,

. 8, 9 vary with sine and cosine

functions. Corresponding fields are
set up in the receiver transformer
T2 and its rotor follows these. The
receiver rotor is coupled to a
direction pointer on a cockpit
indicator (Fig. 2).

All this is conventional and the
invention proper concerns the pro-
vision of a second transmitter
which is formed as a third star
wound transformer T3. Points 10,
11, 12 on this transformer are con-
nected to the leads 7, 8 and 9
and this transformer has a rotor
winding which is normally
stationary but can be pre-set by a
knob on the cockpit indicator.

The signal produced by the T3
rotor is fed to a phase sensitive
detector with the 400Hz signal as
its reference. For any position of
T1 rotor there is one angular posi-
tion of T2 rotor which produces
zero voltage.

The output of the phase detector
is fed to a milliammeter with a
pointer which moves over an
apparent wind scale on the indi-
cator. Scale calibration is such

that the pointer shows the angular

deviation to one side or another
of the null, determined by the
angular setting of T3 rotor and
represented as scale zero, see Fig.
2. The milliammeter therefore pro-
vides a highly sensitive indication
of deviation with angular amplifica-
tion.

Usually T3 rotor is adjusted by
the trim/anale control so that the
pointer reads zero when the boat
is heading directly into the wind.
Thereafter the pointer gives a very
sensitive and very accurate indica-
tion of the wind direction relative
to the boat heading.

COUGH MONITORING

Some fairly simple circuitry from
Abbott Laboratories in the USA is
described in BP 1 312 846. Al-
though the main intention is to
monitor the rate of coughing of a
patient for diagnostic purposes, the

oo

basic principle of the invention will
be applicable to many other fields
where it is desired to monitor and
count the number of similar sounds
above a threshold value which have
occurred during a predetermined
time.

The patient wears a small micro-
phone either on his shirt collar or
taped to his throat. The microphone
feeds a small f.m. transmitter which
transmits the cough noises to a
remote receiver. See Fig. 1.

The receiver is coupled to count-
ing circuitry and a monitoring loud-
speaker by the secondary of trans-
former T1. The loudspeaker can
also be brought temporarily into
circuit to assist accurate and mutual
tuning of the transmitter and
receiver.

The secondary of T1 feeds the
full-wave rectifier of the threshold
circuit. The output of the rectifier
bridge is connected across VR1.

Adjustment of VR1 slider allows
the threshold level to be set so that
only cough signals above a pre-
determined power level are passed,
via C1, to the gate of CSR1. The
thyristor CSR1 is normally biased
into its non-conductive state.

The anode of CSR1 is connected
to a conventional electrical step
counter which records the number
of pulses supplied to its input. Thus,
the counter displays the number of
'cougljhs above the pre-set threshold
evel.

BP 1312 U8
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

First experience

Sir—Regarding Mr. Baily’s letter in
the July issue of P.E., 1 am inclined
to agree with him on the subject
of log-law applied to v.c.o.s.

My first experience of synthesisers
was a small set up comprising three
linear oscillators and two filters
coupled to a spare keyboard. The
intention at that time was to use it
In conjunction with an organ, but
at no time could it be matched to
the organ. | was then informed that
a "log-tuned” oscillator was the
better circuit since it distributed
the frequency evenly over the key-
board virtually to any range.

Having now acquired. what 1 call,
a log-tuned synthesiser. 1 find no
problem at all in matching it with
other instruments.

Brett Ross,
Redditch, Worcs.

Extremely versalile

Sir—I have been following the P.E.
Synthesiser design with interest since
its advent, with a view to using the
circuits in my own synthesiser which
1 had been designing for some time
when your synthesiser came out.
Whilst on the whole the circuits
have been designed very well, there
are some points which could be
improved upon.

The most important of these is
the choice of linear v.cos. | am
fortunate in that 1 have been able
to play on nearly ali the commer-
cially available synthesisers, and
although they vary greatly in many
respects. they are united in the use
of log v.c.o.s.

With log v.c.os a keyboard can
be adjusted to accompany out of
tune guitars and flat pianos, and 1
have fitted fifth, third, tone and
semitone transpose switches, as on
the Synthi AKS, to accompany tunes
played in a different key to which
1 have learnt the tune. The range
of my keyboard can be 1Hz bottom

WINGS APPEAL serr 1o 15m
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>
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Technical queries cannot be dealt with on the telephone.

C, 16Hz top C, or with top C nearly
ultrasonic, and it is in tune over the
entire range (except for a slight
droop in frequency at the upper
limit caused by the slow switching
time of 741's). A linear keyboard
is limited to the 4 octaves for which
it was tuned. With all the evidence
pointing to the necessity of a loga-
rithmic response, it seems a false
economy to leave out a log con-
verter from the otherwise excellent
v.c.o. design.

Regarding Mr. Baily's letter,
although 1 agree with him in
general, 1 must defend the use of

integrated circuits and dual-rail
power supplies. The 741, despite
drawbacks concerning frequency

response, is an extremely versatile
device well suited to use in com-
plex analogue systems iike synthe-
sisers, considerably simplifying con-
struction of circuits in which it is
used.

To use a control as a signal, or
vice versa, both must cover the same
voltage range. If the signals are a.c.
about OV, the controls should also
be centred on earth, entailing =+
power supplies. This is another
feature common to all commercial
synthesisers.

The patching system is the heart
of a synthesiser, and although
patchcords are the best choice for
a modular system, I dislike them
because they are inconvenient,
requiring two insertions to make
one link, they allow only I-to-1
patches unless parallel inputs are
provided, obscure the face of the
machine and are prone to hum
loops. There are also advantages,
the system is easily extendable and

signals can be brought in from
external sources directly into the
system.

The patchboard arrangements in
Fig. 6.9b will not work as a resistor
is required to mix outputs if more
than one is connected to an input.
Output impedance should be as low
as possible to minimise unwanted
crosstalk via outputs, and ideally
all inputs should be virtual earths
for good mixing, ‘but this is of
little importance for all inputs
except v.c.o. frequency control.

This needs a virtual earth so that
each input plugged to it has the
same effect regardless of what else
is connected. With the VCS3 the
oscillator input impedance 1s 10k,
and if a programming source other

than the keyboard, say joystick or
vibrato oscillator is added, then the
octave width needs adjusting.
Although 1 disagree with parts
of the design, some of the modules
are as good, if not better than those
in any other synthesiser and I will
be incorporating these without
modification into my own synthe-
siser.
R. Gwinn,
Surbiton, Surrey.

A liitle unfair

Sir—Having commenced building
the P.E. Synthesiser 1 would like
to add my own comments to those
of Mr. Baily in the July issue, when
he criticises Mr. Shaw’s designs.

Firstly, Mr. Baily is being a little
unfair in his cost comparison.
Agreed, we could obtain a miore
versatile instrument for £200 using
Dewtron modules, but one must
take into account the lavishly
expensive external shell recom-
mended by Mr., Shaw to house his
own Synthesiser. Any prospective
constructor should note that Mr.
Shaw’s recommended cabinet, other
metalwork, nuts, bolts, McMurdo
plugs and panel knobs cost about
£60.

I costed the project very care-
fully against commercial instruments
(biased naturally towards my particu-
lar requirements) and opted to work
from Mr., Shaw’s circuits. After all,
one doesn’t have to use the recom-
mended cabinet work—the project
is expensive enough without using
it to exploit modular construction
of dubious modular value. An addi-
tional benefit, however, is that Mr.
Shaw’s designs are impressive to
say the least, and I should learn a
lot from them.

Having said that, I must agree
with Mr. Baily regarding Mr. Shaw’s
dismissal of logarithmic voltage/
frequency relationship in the v.c.os.
It is not so much the loss of chord
facilities as in the reduction of the
instrument’s versatility. In fairness
Mr. Shaw wanted to reduce setting
up difficulties and did mention the
SN76502 log amp for those who
wanted to try their hands at log
control.

Otherwise, my only two criticisms
are: (1) the absence of a sine wave
source. Electronic music composi-
tion does occasionally demand this
peculiarly pure tone. (2) The absence
of a band pass filter whose central
frequency and spread can be con-
trolled even manually—a necessity
for composition based only on a
controlled noise source.

1. Stuart-Colwill,
London, S.W.16

We have received many reader’s
letters in a like vein requesting a log
v.c.o.design. Tosatisfy this, G. D. Shaw
is currently desngmng a circuit which
will be published in the near future.
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... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths”

electronics
reall

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now WhICh explalns our system

m Mastered

P
- _,‘." --q. Ly

f.l -'.'l. ;

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in

2/ READ DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

aal e
D

as used currently in the
various fields of electronlcs

40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

RAPY electronics.
3/ CARRY OUT valve experiments, transistor experiments
OVER amplifiers, oscillators, signal tracer, pho-

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time defay circuit,
servicing procedures

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method—no maths, and
a minimum of theory—no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV

e | T

receivers, etc
' R B |

POST NOW
for

FR E E BROCHURE

or write if you prefer not to cut page

NAME
ADDRESS

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOGL, P.O. BOX 156, JERSEY. Please l
send your free brochure, without obligation, to:

we do not employ representatives

BLOCK CAPS

PLEASE ELe3

special r‘eg gift also to all our students
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VALVE MAIL ORDER CO.

l6a WELLFIELD ROAD, LONDON SWI1é 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage |p per transistor, over ten post (ree
INTEGRATED CIRCUITS S5p + Ip each added

£p
040 28170 0-1¢
040 23271 0-18

1.50 BYZ10 045
0-26 BYZ1l 040
0-30 BYZI2 0-40
026 BYZls 0-86
03¢ BYZlo 1.88
0-86 BYZ16  0-80
020 BYZEBC3V3 3

1

046 ZT43 0-26
046 ZTX107 Q.12
045 ZTX108 0.10
0-28 ZTX300 0.14

0-05 0-20 - 0-28  ZTX304 0-24
0-12 0-20 BZYSSUBVY 0-25 ' ZTX 300 0-15
0-15 0-20 0-10 0-23 ' ZTX503 0-18
018 025 Ulil 0-55 0-38 | ZTX331 025
0-23 0:33 CRS1/05 0-30 0-85
0-40 1-00 | CHEL/40 045 | 0-38 | INTEGRATED
0.25 076 US4B 250 o-gg CIRCUITS
0-30 1-50 L3108 318 125 | .
028 098 DDoo0  0-15 1.00 | 7400 g:gg
0-22 012 bDU03 015 1-25 140_, .80
- 012 bDVOS  0-18 110 0% a0
0-12 DDOOT 040 0-d0 | 1403 050
016 DDUOY 0.3 0-35 ‘ 740 oize
0-20 b3 033 0-65 020
020 D4 0.10 0-85 0f0
0-23 5 0-33 0-40 HeH
0-16 0-25 | 0-55 HH
0-20 0-10 0-65 ote0
020 | 0-50 ! 0-35 oiss
0-68 0-40 | 0-40 Oise
0-85 036 | 0-70 11
0-55 0-30 0-18 0.30
012 078 017 a0
. 010 ) 0-85 018 020
- 012 120 0-50 018 %+
. 014 GETST2 030 0-27 050
0-76 012 GETS7> 040 0-80 a7
0-80 083 CGLETS80 055 0-60 HEL
0-61 0-14 GETs81 0-26 0-60 e
0-23 0-45 | GET=82 .35 0-50 o0
0-25 0-85 GETS8S 0-18 087
016 0-38 0-15 B
1-99 0-45 0-25 is
0-28 | 0-55 0-50 043
0-50 1:00 0-30 o150
0-20 0-80 0-30 Hh
0-26 0-30 0-30 B
0-20 016 055 Herd
0-23 0-20 0-26 50
0-23 0-60 0-30 %0
018 0-85 | 3 0-28 950
0-10 | 1:00 ) 3 0-28 (e
0-45 1-00 | 0-20 Disg
0-45 0-80 MATI21 0 018 0.88
0-10 | 145 MJE320  0-65 045 W
o1 022 | MJE2035 110 0-28 G
0-11 0-50 1 MJE3035 0-75 0-26 0.50
0-13 0-23 | NKT128 0.4 0-25 s
0-10 0-25 | NKT 0-25 ot
0-11 088 | O
011 0-22 1.20
0-36 ' 0-22 Lo
0-53 013 isn
0-33 0-13 075
0-59 0.15 i
1-16 015 aios
0-37 0-25 075
1.00 0-25 o
0.20 | 0-20 e
0.75 | 0-25 | 1.00
010 028 aige
0-35 | 0-28 Ha
026 | 0-98 2ile
0-25 ' 0.50 089
0-20 0-25 o
0-20 ' BFX85 0.28 T
020 BFX86 0.25 oy
0-35 | BFX87 026 083
027 | BFX8s 0.2 o;8
0.27 BFY10 1.00 tr
0-22 | BFY1l 1.25 7 Lin
0-22 | BFY17 028 0 e
0-18 | BFY]8 0-45 | 2.30
0-25 ‘ BFY19  0.58 11s
0-25 | BEV24 045 T Sig0
085 | BEY4d 100 e
022 ' BFY30 020 o
o~§§ : 1.09
pbs 55 | 7 2.88
-50 176 | 7 180
3.;1 5 0-25 | 74175 1-29
0-30 0A81 010 8X642 080 -, o4 144
0-30 0ABS .15 8X644 0.85 74190 2.30
025 OAS86 .15 BX 640 0-85 7 s
0-25 0AS0 .07 VI3/30P 075 ’ 74101 £-30
0-28 | 0A91 .07 V30/201P 0:76 | 74192 2:30
0-20 | 0AY5 0-07 V60/201 0-50 " 74195  2.30
0-80 | 0A200  0.08 V6O/201P 078 -, o, 1ap
0-20 9 204202 0.0 | XAl0l 01040 0. 1.44
0.80 BTI02/500R | 04210 0.85 | XA102 0.18 -
AF125  0-30 076 | 0A211  0-80 ‘ XAI31  0-15 | 74196 -58

AF126 .90 BTY42 082 04Z200 0.50 | XAlo2 015 | 74197 1.58
AF127 3.,., BTY79/100R

0AZ201 0.46 ' XA161 025 | 74798 3-16
AF139 033 _. 075 0AZ202 046 XAI62 025 | 74199  2.88
AF178  0-85 BTY7TOM0R 047203 045 XBlo1 043

AF179 085 .. o oilg OAZ204 0-45 XB102  0.30 Pluxjnwgll(etu
AP180 085 nByiss 014, 0AZ205 045 XBlo3 035 et
AF186 0.40 BYI27 0151042206 0.45 XB1i3 0.80 .16
AFY19 113 BY182 085 0AZ207 045 XBI121 0-43 | 16 pin DIL

AFZ11 115 ' BY213 025 | 0AZ208 040 | ZR24  0.63 3

0-40 ZT21 0-25.

PRACTICAL ELECTRONICS
“SCORPIO”* ELECTRONIC
IGNITION SYSTEM

This Capacitor-Discharge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable
for incorporating in any 12V ignition
system in cars, boats, go-karts, etc.,
of either pos. or neg. earth and up to
six cylinders. The original coil,
plugs, points and contact-breaker
capacitor fitted in the vehicle are
used. No extra or special com-
ponents are required.
Helps to promote easier starting
(even under sub-zero conditions),
improved acceleration, better high-
speed performance, quicker engine
warm-up _and improved fuel
economy. Eliminates excessive con-
tact-breaker point burning and the
need to adjust point and spark-plug
gaps with precision.
Construction of the unit can easily
be completed in an evening and
installation should take no longer
than half an hour. A complete
| comp. ts s

compl| t fs
supplied with each kit together

with  ready-drilled
professional quality
printed-circuit board, custom-
wound  transformer and fully-
machined die.cast case. All com-
are available separately.

size 7fin  x  44in < 2in.

roller-tinned
fibre-glass

assembly and  wiring
manual 25p, refundable on purchase
of kit. Price: £10-50 plus 50p P. & P.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural pro-
gression from our phenomenaily
successful Mk. | and 2 Units. As
before the drive voltage is derived
directly from the amplifier output
or across the speakers. The unit
converts the audio frequency sig-
nals into a three-coloured light
display; the colour depending on
the frequency of the signal and the
intensity on the loudness of the
audio source.

The unit is constructed on profes.
sional  fibre-glass printed-circuit
board material and uses latest full-
wave triac circuitry. There is a
master-level control, together with
independent sensitivity controls for
each channel. The original minimum
ambient light level controls have
been redesigned permitting their
use as faders; allowing dimming
from max. to zero at the turn of a
knob. R.F.l. suppression is now
incorporated as standard as well as
provision for D.J. *‘ Pulse-Flash '
controls. The choice of two inputs
enables operation from both high
and low power amplifiers. Max.
power [-SkW per channel at
240V a.c

Complete assembly built and tested.
Size 9in 7in x 3in. Price £25
carr. paid.

PLEASE NOTE ALL THE ABOVE
PRICES ARE SUBJECT TO V.AT.
ADJUSTMENT

DABAR ELECTRONIC PRODUCTS
98a Lichfield Street, Walsall, Staffs. WSI 1UZ

TELEPHONE: WALSALL 34365

TELEGRAMS : DABELEC Walsall Staffs.

FM TUNE

NELSON-JONES

THOUSANDS
NOW IN USE

Approved parts of this outstanding design’(W.W. April

1971).

Featuring 0-75uV sensitivity.

Mosfet front end.

Ceramic I.F. strip. Triple gang tuning, {V r.m.s. output level,
suitable for phase locked decoder. Designer's own PCB

S.A.E. please for lists.
Solid State Tuning Indicator.

High Performance Decoder also available.

PUSH BUTTON VARICAP

Tuning now available.

Six Position push button unit with individual frequency
scales., Teak case and full metalwork matchqs the Texan

amp. Please send for details.

LIGHT EMITTING DIODES (Red)
Improved Type panel or PCB mounting with free mounting
clip—c¢lear or black. Order LEDIA, Please add postage.

Monsanto miniature PCB mounting with radial leads.
Order LED2. Please add postage.

NOW ONLY 35p each with connection data + V.A.T.

7 SEGMENT LED DISPLAY

0-325in Characters 0-9 and nine letters. TTL, DTL
compatible. ONLY £2:46 each, p.p. 10p. BCD-7Seg Dec

Driver, £1-30 (~ V.A.T.)

INTEGREX LIMITED, DerT. P.E.
P.O. BOX 45, DERBY DEI ITW
Tel.: Repton (0283 89) 3580

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m.
Terms C.W.O. only « Tel. 01-677 2424.7
All orders subject to V.A,T. at 10% rate. This must be added to
the total order including postage.
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l.L .P. (Electronics) L.td

100 WATTS!

““* NO EXTERNAL COMPONENTS

“ MECHANICALLY & ELECTRICALLY
ROBUST

“* INTEGRAL HEATSINK
** HERMETICALLY SEALED UNIT
“ ATTRACTIVE APPEARANCE
* LOW COST
“* BRITISH BUILT

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power
Amplifier.

COMPLETE: because the HY200 uses no external components!

COMPLETE: because the HY200 is its own heatsink!

By the use of integrated circuit technique, using 27 tiansistors, the HY200 achieves total
componerit integration. The use of specially developed high thermally conductive alloy
and encapsulant is responsible for its compact size and robust nature.

The module is protected by the generous design of the output circuit, incorporating
25amp transistors. A fuse in the speaker line completes protection.

Only 5 connections are provided, input, output, power lines and earth.

OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE:
10kQ, INPUT SENSITIVITY: 0Dbm (0-775volt RMS). LOAD IMPEDANCE: 4-169.
TOTAL HARMONIC DISTORTION: less than 0:1% at 100 watts, typically 0-05%.
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE:
10Hz-50KHz —1Db. SUPPLY VOLTAGE: :45volts. APPLICATIONS: P.A., Disco,
Groups, Hi-Fi, Industrial. PRICE: £14-90 inc. VAT & P&P. Trade applications welcomed.

CROSSLAND HOUSE ~NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable,

Practical Electronics September 1973

805



Wovv/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TEGHNATRON Outfit! No mathe-
matics. No soldering—you learn the
praotical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how'—like reading circuits,
assembling standard components, experimenting, buitding—quickly and
without effort, and enjoy every moment. B.LE.T.s simplified study
method and the remarkable TECHNATRON Seif-Build Outfit take the

mystery out of the subject, making learning casy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a2 month or so!

. and what's more, you will
understand exactly whai you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors—
even a versatile'Multimeter which
we teach you to use.  All you need
give is a little of your spare time
and the surprisingly low fee,
payablie monthly if you wish.
And the equipment remains yours,
S0 you c&n use it again and again.

You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it’s a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating "as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
,OF ENGINEERING
TECHNOLOGY

A 14-year-old could understand
and benefit from this course—but
it teaches the real thing. The
easy to understand, practical
projects—from a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a “‘non-
technical’’ type. And, if you
want to make it a career, B.LLE.T.
has a fine range of courses up to
City and Guilds standards.

Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIES’'. This brand new bookiet
—ijust out—tells you all about
TECHNATRON and B.I.LET.’s
full range of courses.

Dept. BPE18, ALDERMASTON COURT, REDING RG7 4PF

Accredited by the Council for the Accreditation of Correspondence Colleges.

|
D naME

(BLOCK CAPITALR)

ADDRESS

SUBJECT OF INTEREST. .

r
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RFE.FIELD INDICATOR !

S
Pl Lag )
X

PHONE  MODEL FL-30MA

4}in x 3tin METER.
S0uA or 100uA, £2:60,

30uA,

R.F. FIELD INDICATOR

Model FL-30HA. Freq/uency
Range: 5 ranges |Mc/s to
250Mc/s, £3-30. MULTI-
METER
TAPE Model 200H
b
RECORDER % 20,000 ohm/
LEVEL It, £4.80
METER ) vole, ERER
500uA, 50p [
CARDIOID LuSIEuth
DYNAMIC RIEFER
MICROPHONE ode!
C-708IGN
Model UD-130. Fre- Range Doubier
quency response 50— 50,000 ohm/
15,000¢/s. Impedance :ﬁl;h ISSan,:

Dual 50K and 600 ohms,

sitivity Meter,
£4-50.

£11-25.

Allitems advertised in previous numbers of this magazine still available.
There is 10% V.A.T. charge on total order P. & P. included. Please add
10p for P. & P. on orders under £5. LARGE S.A.E. for List No. 5.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate o Bolton « Lancs. BL2 IBA

SIMPLY SEND EXACT DETAILS OF
NAME AND NUMBER COPIED FROM
THE FACE OF YOUR ACCESS CARD
AND LEAVE THE REST TO US.

‘DESIGNER APPROYED KITS’

We stock a full range of pro-
fessional quality components |
as specified for this exciting
project and many prices are
down.

2% M.O. resistors now 3-2p
ea. 5% low noise carbon film
1.8p ea. Cermet presets now

‘RING MODTSEATOR' I.C.
SG 3402N
£1-74 each
ELECTRONIC ATTENUATOR

MFC 6040

€100 each 37-5p ea.CFuII range of
capacitors—Ceramic, Electro-

Z” N0|SE DIODE Iytic, Polyester, 'Styrene,
43-5p each 'Carbonate, Silver Mica, etc.

o Modular  hardware  kits;

, Mini D.LL. Dual-Rail Regulated Power
7401’s 32p each Supplies; Individual com-

ponent/module kits from date
of publication. P.C.B. for
the exciting ‘Hutchinson’
Tone Control Module.
Attractive discounts on quantity purchases.

EATON AUDIO ©2,2 e, 3 5T neors

HUNTINGDON PEI9 3)B

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed
P.O. payable to Eaton Audio. Minimum order £2.

while stocks last
4p stamp brings
latest lists

to orders under £5. Orders over £5 will be sent free of P. & P.

Where P. & P. charges are not shown please add |0p in the £1
%II prices subject to V.A.T. )
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WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE
TRANSISTORS |inie o s o) Bbvar 38| mevse o TTL LOGIC I1.Cs
% % X BRYY 1. [t
2G301 0-15 | 2N3414 010 | 40360 0-48 | BC132  0.30 | BDY60 0-80 Bg;ég 81: ‘We stock the full range of the low number BN7400 series—some examples:
2G302 015 | 2NS415 0-10 ( 40361  0-43 | BC134 011 | BDY61 1.85 | BSY38 0.20 | SN7400 0-20 | 8N7401 0-20 | BN7402 o-lo
2G308 0 9N3416  0-15 | 40362 0-45 | BC135 0.11 | BDY62 1.00 | BSYsp .20 8N7403 0-20 | 8N7404 2% | SN7420 0-20
2G306  0-80 | 9N3417 0-81 | 40363  0.61 | BC136  0.15 | BF115  0-83 | B8Y51 0-25 | SN7447 1.80 | SN7472 | 8N7493 0.78
2G309 0-80 | 2N3570 1. 40389 0-46 | BC137 018 | BF117  0-48 | B8Y52  0-25
2G345B  0-28 | 2N3571 1.1% | 40394 0-56 | BC138 024 | BF119 0-58 | BRY53 ‘We also atock the unusual numbers as follows:
26371 018 | aN3572 0.7 | 40395  0-85 | BC140  0-34 | BF121  0.25 | B: gig
d 2 O - - 2 - Y54 O
2G374 018 | oN3702 Q.11 | 40406  0-44 | BC141  0.99 | BF123 0.7 | BAYSS 079 | onisios | e el | RS fis
oNI74 140 | oN3703 010 | 40407 038 | BCl2 04 |BFI2 085 | BSY6s 018 | SNye1le 579 || B o | 18
2N404 048 | 2N3704 0.14 | 40408  0.50 | BC143 020 | BSY78  0.40 - 150 : EA181 700
N6 0.78 | aN3105 010 | 40408 06 | pondd 020 | ooyis 49| sNmawe 192 | SN74157 1.80 | BN74190 1.95
INMTA 080 | onare? 201 404NT  Soe | ROl 018 | bsvica 0.8 | AN7al 13 | Sx7aion 360 | sN7élen 1%
IN4STA 080 | 2NST07 013 40411 2:00 | BC147 -28 | C111 0-58 | §N74123 185 | SN74164 528 | SN74173 1%0
e -85 | oN3708 007 | 40414 885 | gC148 0-27 | D4ON3  0-86 | gN74141 080 | 8N74165 400 | 8N74196 1-60
NG9S 045 | 2N3700 009 | 404674  0-60 | BCI4D 023 | GETI11 048 | 3N74145 150 | SN74167 825 | SN74198 480
Qg o 8'22 2N3710 0.12 | 40468A  0.44 | BC1 0-42 | GET114 020 | gN74150 335 | SN74174 900 | SN74196 i
2 69 -¥ | 2N3711 0.0 | 40600  0-88 | BC154 0-20 | GET115 0-80 |  gN74151 1.10 | SN74175 185 |
2N699  0-28 | oN3710 0.9 | 40601  0-67 | BC157 0-35 | GET118  0.86 8
2N706 010 | N3713  1.08 | 40602 0-48 | BC158 0-21 | GET635 0-20 FM multipiex stereo demodulator MC1304 £360
2N708A (-12 2N3714  1.15 | 40603 0-58 | BC159 0-24 | GET536 0-20 Dual monolithic stereo preamplitier MC1303 2270
zgzgg g.],a ON3715  1.83 | 40604 0-58 | BC160 029 | GET880 0-80 Stereo Decuoder MC1310
AN 030 |2Nais Lao | 40635 110 pcierh 035 | GETS83 020 -
gN718 0.1 | 2N8773  3.00 1‘:?17(?7 8:;2 gg}ggf 8’& GETE87  0-20 BRIDGE RECTIFIERS
2N7184 0-30 | 2N3779  3.16 | 4C113  0-18 | BC o.3g | TIE29A 049 | prv 30 100 200 400 600
aN720 080 | aN3790 B0 | AGLIS 018 | BO165C o040 | T1P30A 0B8] 1a 2p 26p 38p 36p 10
EL O awer soe| M ok B v Tl 0| i) BB o @&
. 2N3781 2-08 | AC121 0 BC171 017 | TIP33A 1.01
ggg}g z;z anmz %fg :E}gg 002: §81§2 8'17 TIP34A 181 64 62p 78p 80p £1.10 £1-25
§ 2N3794  0- Y - 182 -14 [ TIP35A 290
2N#29 014 318 ' 18 :
o $ig IS ode et oaf) ot g |mmat kml ZENER DIODES
2N1090 0.3 | IN3820 047 | LG ilok 0.28 | BC1s3L Olp { SiPAlA 078 | 400MW-BZYSQ and 1N SERIES. 18p. o
9N1091  0-24 oN3824 075 AC161V  0-14 | BC184 016 | TIF2855 0-98 1 watt—IN, IZM and 18 SERIES, 22p. 15 watt—ZL BERIES, 25p.
qugé 0.3 e 938 | AClsev 017 | BC184L 0-18 | TIpseny 5| 10 watt—28 SERIES, 40p. 20 watt—BZ 93 SERIES, 58p.
gN};OQ 8'16 9N3854 0.16 | AC153  0-22 | BC186 0-40 | MEO401 0.18 -
S N1403 0:16 aN38sdA 0-16 | AC193K 0-25 { BC187 0-14 | ME0402  0.20 NES555 TIMER 1.C. 90p.
SNi304 080 | 2N3sso 0.6 | ACIN4 020 Bea07 019 | Mroiod 013 | NES6) PHASE LOCKED LOOP, £4-48.
ggggg gg ggggggA g:i: AGI87K  0.20 | BOZIZK o5 ﬁ%gﬁ; g:ig SCORPIO IGNITION KIT for improved performance £10 +
82 | ¢ ; .96 | BC212L 018 | ME0413 o014 O0PP. &P.
9N1307 -0.98 | 2N3856A 0-18 | ACIS88K  0-26
oN1308 0.85 | 2N3858 018 | ACY17 0-35 gg‘;’;;h 8:23 ME1120 025 = :
2N1309 025 | 2N3838A 016 | 4Cy1s 024 | oo o.45 | MEa001 0-09 MONTHLY NEWSN FEATURE
3N1483 0.0 | 2N3859 016 | [lv) g, | BC28S 0-16 | HE4002 g'ﬂ 1. NEW HEAD OFFICE: 42 CRICKLEWOOD BROADWAY. N.W.2
aN1507 0.24 | 2N3839A 018 | Sy.0  ggg | BC23 017 | Maitos 0| 2 65 BATH STREET, GLASGOW. Tel. 041332 4133,
aN1613  0-80 | 2N3860 o-1g ACY21 0.8 | BC21 a7 | MEAS 02¢] 3. NEW OFFICE OPENING BRISTOL. WATCH THIS 8PACE.
2N1831  0.86 | 2N3866 070 ) Loy, g1g | BC263 053 | ME4103 0.10 4. SPECIAL OFFER. 3 IN 1 POWER S8UPPLIE§ FOR EDUCA.
gg}ggg 8'§g ;ggg;;A g:g: ACY28  0.80 | BOus? o || Fots (S TIONAL ESTABLISHMENTS. WRITE FOR DETAILS.
aNi7o1 190 | anao0 080 | ACYR0 0.8 | Boass 058 | MEGIor 018 DIODES AND RECTIFIERS
2N1702  2.18 | 2N3900A 021 | xCcyso  0.17 | BO261 . .
; b a 2 0-25 | MESOO2 0-17
gg};;; g'sﬂf ;’-ggggé g:gg ACY41 017 | BC262 028 | MEsoos 0.6 | INS171(1:3A 50pv) 8a | IN5402 (3A 200pv) 20p
ZNIe0s 038 | INgo0s D8R | ACY4d 0l | Be2es 0.58 | MJ400  0.78 5172 {134 100pv) 9p | IN3404 (3A 400pv) . 22p
2N2147 070 | 5N3905 081 | Apise’ 038 | mCavo 0-65 | MJ420  0-88 200py Wp | L7005 (34 800pv) g
2N2148  0-94 | 2N3906 O 5 ‘20 | BC301 2:30 [ MJ421 088 p | CL7006 (3A 800pv) P
Nole odo IN096 e ADLez - 080 | BC302 092 | MJ430 095 | 155178 129 CL7007 (3A 1000pv) 3
2N2102A 0.40 | 2N4037 0.40 | AD1d9v o.63 | BC303 0-27 | MJ440 0-71 5177 (1 .)A 800pv) 15p (‘L]OO'I (10A 100pv) 36p
INo193 040 | oNd0ss 018 | ADLSV 008 ’ 0-28 | MJ480 0.7 PL4007 (1-54 1000pv) 20p CL1003 (104 200pv) 40p
9N2193A 0-81 | 2N4059 009 | 4D ; 0.46 BC307 D 081 | MJ481 0-85 l?{;_)400 (:iA S0pv) 15p LLlOOé (10A 400pv) 47p
f : t 7 5 g - E v K p
2N2194  0.27 | 2N4060 0-11 ADiG‘.l! o gg:;g;z\ g'%.g ﬁfYH g-;}’ ﬁ'}:g({ 11;.:3 ING40T (3A 100pv) 170, CL1005 (104 800pv) s68p
2N2194A 0-30 | 2N4061  0-11 Amel} BC30SBA  0-00 | BFX29 0.80 | MJS02 412 ANODE AND CATHODE STUD
2N2195  0-87 | 2N4062 011 | Ap1s2f 045 | o - 70p  IN1188 (35A 400pv) 1
2N2195A 0-18 | 2N4302  0-25 | AF109R 0-40 ngggB 8‘1’8 ngao 0-28 %Jil?g(l” 2-86 100pv 80p IN1190 (35A 600pv) £1.40
2N2218A 0-30 | oN4303 047 | AF114 025 | Bag : ey (e B34 | IN1186 (354 200pv) sop | )
NG S| SR IATL R homs o od i Lm
2N2219A O-81 | aN4917 017 | AF116  0.85 i X63  2.48 ) MI2500 2. CATHODE[STUD ONLY
120 | - F116 028 | BCaz7  0-24 | BFX68  0-88 | MJ2501 3.2 s
ANaaa] 8,%8 2Naos g::g :;i}é g-!:: Bezs ?,'%% BFX84 8.2: M2032 ;23 IN3766 (334 800py) 2150 IN3768 (35A 1000pv) 250
2N2221A 088 | . H -19 | BFX85 0 0 . N4 937 7
SNo20s 8,:‘1’ Na0 8:1‘1' AF121 082 | BC338  0.19 | BFXSS  0.24 | MJ3001 279 | 1Ne1s 13: | B i;: R oo 15;: oo ;‘,’
2N2222A 041 | 2N4922 055 | Ariie ooy | DGTI0 048 BEXeT 08| M 098 | |Noi6 70 | BAl44 1%p  DBYZI1 3%  OA8:  10p
2N2368 0-11 | 2N4923  0-80 =2 g BCY3] 0-51 | BFX88  0-25 | MJ4502  4-44 AALLY il BA143 17p BYZ12  30p 0A90 k{2
2N2369 Q-1 : AF126 0-18 | BCY32 1.15 | BFX89 0-48 | MJE340 0-47 AAL29 15p BAl54 12p OA9 10p 0491 7w
N aaaeA 018 |owo172 012 | AFI27 020 | BCY33 0-84 | BFY10 085 ( MJEST0 078} Biipo  18p | BYIOD 155  OALD 20p  OA% ?
INaod6  o.gp | 2Nol74 02| AFI39 088 | BCY34 035 | BFY11 045 | MUES7l 0801 yxjoe  #5p | BYI26  18p  OA47 Hp 04200 9
2N51756 028 | AFI70  0-25 | BCY38 0-58 | BFY17 0-80 | MJE520 0.50 H . o
2N2647 1.20 ¢ h 2 J BA1I0  26p | BY127 1%p  OA70 7ip  OA202 1
INoT1.  GO3g|2Nol76  O-82| AF172  0-25 | BCY39 108 | BFYIS 0.85 | MJES21 078 | Bii1p 7 BY140 T oOam 109 o
NS oi¥|onois0 0.9 | AF178  0-85 | BCY40 0-81 | BFY19  0-85 | MIE1092 108 :
aNzzis o017 | NSI0L 09| A0 O30 | BovAs 018 | BRy2 oo | MiE2: 1ip| OPTOELECTRONICS | POTENTIOMETERS
¢ 9 2 . o B - o o JE2! 5
el LG9 A SRR SHIENA 0GR LR ADCMS USRI | e
2N2904A 0.25 | 2N5194 1 2 R -22 | BFY41  0-48 | MJE2955 1-85 g ( h ) 82 Log. or Lin., less awitch, 17§
28 | UN5195 146 | AF239  0-41 | BCY70 017 | BFY43 0.66 | MJE3055 0-88 | DRIVER SN7447 11.80 : i
I e 038 |2Nous 105 | AF240 092 | BCY71 022 | BFYs0 022 | M'd1613 048 | SOCKETS  _ _ 20p B e R aa o
ON2906  0.g4 | 2N3457 036 AF279  0-54 | BCY72 018 | BFY51 015 | MM1711 0-48 TIL 209 LIGHT EMITTING | Twin (ianged Stereo Pots, Log. or
IN2906A 0.30 | 2N0408 038 AF280 0-64 | BCY87 847 | BFY52 0-20 | MM1712 0-64 DIODE. Made by TEXAS INST. Lin., 47p. ' :
2Ns907 0.8 | 2NG450 0.8 | AFY42 074 (BCY88 240 ) BFY53 018 | MM2712 064 |  (Red). 35p | :
aN2907A 083 |3NI28  0.73 | AF211  0-86 | BCYS® 0-87 | BFYs6 084 | MPF102 0881 . omrmrn . no gpRine pea | -
oot 933 |3aNias 1.5 |ALl2 075 | BCZ10 038 | BFYe4 04l MPsLL o3| MOTOROLA MC SRIBLC. ECA | PRESETS (CARBON)
12 | 3N139  1.42 | AL103  0.70 | BCZ11  0-50 | BFY76 022 | MP8112 g40 | (A 3000 SERIES Al D COSMOS, J
2Nasae 012 | 3N190  G0% | ASvue 080 | BD1ic 075 | BFY77 .94 | MPS113 .47 | FPLESSEYSLSERIES. TRY Us  0) Watt 8 VERTICAL
2N2025 018 | 3N14) 047 | ASY27 036 | BDI16 040 | BFy7s 0.38 | MPSAG> 05| FIRSTFORLINEARANDDIGL. | 02Wat 8 OF
Nom SNI& 088 | ASY: 028 BDI3L 078 | DBKYeo 080 | MPSAOS 020 TAL INTEGRATED CIRCUITS. | (-8 Watt  %ip AL
Y 14 078 4 - D123 - BRY39 0-38 | MPSAl12 0-40 ENCAPSULATED FULL-WAVE . .
Yellow 0-10 | gNj50 g2 | ABY50  0-20 | BD124  0-67 | B8X19  0.13 | MPSAl4 0 I
t R -24 RECTIFIER. 1-8A 100 piv 28]
gorange 010 | 5N155 081 | ABYSS 035 | BDIS0 087 | BEX20 04 | MPRAGS 0-80 RECTIFIER. 1.2 190 plv Bop ea. SLIDE ':OTEN"‘?METERS
Mol SN |smid oa avlos L8\ ZDIsi 08| DSXal Oas | urAc oM | WIREWOUND RESISTONS | yippaANGED, LOGorLIN
. b H H : 5 B MPSA65 0-25 2:5 watt 59 to 270 ohi iLE-G . i or
2N3055 0-50 | 3N187  1.55 | BC108  0-10 | BD135  0-43 | BSX27 084 MPSAGE 0-28 on}") 7'% (> &9 e lk to 1M. 40p each.
2N3390 0-20 | 3N200 2:48 | BCl109 0-10 | BD136 0-48 | B8X28 0-25 | MPSUO1 0-44 5 watt 5% (up to 8:2kQ only), 9p. TWIN GANGED. LOG or LIN
gggggh g-gg 3N201 1.05 gtiﬁi 8-{2 gg%gg 8'3‘5 gg)}%g 8-;} MP8UO5 048 10 watt 5% (up to 26kQ wonly), | 1k to 500k. 60p each.
- - : - - 10p. KNOBS. Bp each.
o sciii off Bim of xsi tw) RETURN | — —
- 5 1 -88 | BSX76  0-18
253394 g'f’ 40050 g-n gcusA 8-13 BDY10 1.25 | B8X77 0-20 oF Small value
2N3402 12 | 40251 -81 C117 -21 | BDY11 1-50 | A8X78 0-25 PosT | SUB MlN ELECTROLYT.CS
9N3403 019 | 40309  0-30 | BC118 011 | BDY17 1.50 | BSW70  0-28 g .
2N3404 0-24 | 40310  0-80 | BCl119  0-27 | BDY18 1.78 | BSY24  0-20 wide range of values only ép each
aN3405  0-27 | 40313 092 | BC121  0-28 | BDY1S 1.87 | B8Y25 o35 | SERVICE l g YL
Post and Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.). Matching charge (audio
transistors only) 15p extra per pair. Prices subject to stock availability. All PRI(ES EXCLUS|VE OF Io% VAT
Tel. 01-452 0161/2/3 A. MARSHALL & SON VISITORS WELCOME
HRS. 9-5.30 MON.-FRI.
Telex 21492 42 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9-5 SAT.
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NORTH AMERICAN SEMICONDUCTOR COMPANY LIMITED
TRANSISTORS THYRISTORS
0-840 | 2N4037 400 | 2NS066  0-300 ) 2N2368 e M3646 01301 2N01S  0-486 | Ty0e No. Price T v |Nastes 0342 16A 400
0-000 | NIV - 138 | 2N5068  2-900 | 2Neo6 -190 | 2N3685  0-000 | 2N3018  D-54¢ (RMS) DROM | NAS4510 0-280 4-5A 100
:-ul N2 -39 | 25057 2779 | nger .90 | 2N3006 0980 | 2N3020 0-380 [ NASH 0-250 A 50 | NAS4520 0400  45A 200
-500 | NNIZ3 948 | 2N6127  0-110 | MOS8 -300 | 2N3681  0-150 [ 2N3053  0-180 0-310 4A 100 | NAS4540 0-840 4-5A 400
-390 | N41HN 18 | 2NS128  0-140 | 2N708 100 | 2N3602  0-150 [ 2N3054  0.480 0.380 A 200 | NASES10 0-380  65A 100
-39 | 2N4125 900 | 2N8128  0-000 [ 2NT08 146 | 2N3093  0-180 | 2N3072  0-560 | NAS10GD  0-589 4A 400 | NAS8520 0-40 6 5A 200
-390 | 2N4IM 1-= 2NS130  0-008 | oN718 290 | 2N3894  0-150 | 2N3073  0-455 | NAS 0-283 6A 50 | NASES40 0-700 6-5A 400
-900 | N1 1- MN8131 09 | 722 -0 | 2N37T24  0.420 | 2N3107  0-540 | NAS208A 0.4 6A 100 | NAS8510 0.4%  85A 100
008 | INA14D 270 | 2NS132 -89 | N7 - 100 | 2N3T24A  1.100 108 0-340 | NAS2068 0-405 8A 200 | NAS8520 0-460 8 5A 200
1800 | N4 -390 | 25133 0-008 | 2N7S) -89 | N3725  0-425 | N3108  0-540 | NAS2060  0.68) 6A 400 | NAS8540 0770 B8:5A 400
2. 142 -390 { 245134 0-000 | on7EO -gre | 2N3725A  1-080 | 2N5143 0108 | NAS3I06F 0-313 BA 50 | NAS10010  0-480  10A 100
E - 5135 0-000 | oN7E0A  9-Z7R | 2N3T34  1.170 | 2NS910  0-270 0-309 BA 100 | NAS10020  0-520 10A 200
- E MNE137 - 0-288 | 2N3735  2-700 | BC107 0-120 0-480 8A 20 | NAS10040 0-840 10A 400
- 999 - 25138 0-000 | no14 0-200[2N3903  0-185 | BC108  0-108 | NASIBD  9.728 8A 400
S(EE Im(ImE W2 IM|ES IM(ES N iMme mow s
- - B ] B b 0.4  10A 100
780 | 24248 110 | 25141 9-88 | 2Ne17 398 | 2N390s  ¢-v88 | BC178 0180 058  10A 200 | EPOXY 4 AMP AND 6 AMP
Mince smisee pmigee  pmiaes tmfmm, om i Mos fE @ &) BRioce RECTIFERS
-8 | aN4a287 - 178 | 2N1883 -T78 | 2N929A 7a9 | 23947 1370 | BC2618 0340 | 0-50 16A 100 | Type No IF VAM Price
@0 | MABTA  6.230 | M1 0390 | Ao 10 | 22369 0185 | BC262A  0.280 060 16A 200 | NOO} 44 XENV S
e | MR S8 | Forz e | DM SN 0ri0|Doata oo |ASXD 1O WA MO loy  aA aopv 0.4
-480 | 2NA274 -138 | 2N21 -408 | 2N960 -210 | 2N2484  0-45 | BC263B  0-380 N7014 :A %m g;:g
0 MATs eue | Azt 08| es 1| 0T 8oy 0155 | TRIACS WITH INTERNAL T o corvIIR o ss0
X ’ £ i i ) ’
-150 -0 | 22 o670 | 1132 9.2 | N2511 110 | BCY72 0120 TRIGGERS N702 6A 1o0p1y gm
- 790 . 242104 - 408 | 2N1420 0-218 | 2N2586 1-900 | 8FS82 0-685 | Trpe No. Price T v | N7023 6A 200PIV b
790 X D24A  0-098 | Ni13 0.9 | ZN2604  1.300 | BFSe3  0.740 (AMS) DROM | NT024 6A 400PIV 0-650
- 500 N 22198 - 6 | 2N3564 199 | 2N2605 0-840 ngszgm gg m)g:g;g gg :2: 100 | N7025 B6A 800PIV 0-810
-220 | 284401 -240 | 221964 0-470 | 2N3s6s -110 | 2N2857  3.070 - B :
o 2N b Pyt q 2N3566 b 2N2658 4 BFX84 0-230 | NASQ1640 0-3%0 1 BA 400
1-’: 244403 % mz ”: N567 138 | 2Nzos0 a~== BFX85  0-280 | NASQ4S! 0.30 454 100 | 2 AMP ENCAPSULATED
0| BN SN |BEea bdw |0 SN2l s |bexm  om |NASGum ow0 <A 20 | PLASTIC BRIDGE
00 | e b | 2eze 8.3 Wi o4% A4  6.mo |BEXE 07 |NASOES  0TH 45 4% | RECTIFIERS
z 2N4043 : N21A  0-2N | N3STE 229 | 2N2894A  0-685 | BFXS8 0-210 | NASQe51 0-420 6 5A 100
-390 .19 | aNz221 -0 | 2N3638  o-120 {2N2904  0-228 | BFYS0  0-190 NA 0480  65A 200 { N6001 2A 50PIV 0-3%0
- 458 m 170 | 2N2221A  0-298 | 2N3B3BA 9130 | 2N2904A  0.288 | BFYS) 0-10 {§NASQE540  0-780 6-5A 400 | Ne002 2A 100PI1V 0-300
-485 | 2N496S -179 | aNpz22 190 | 2N36% 008 {22905 0270 | BFYs2  0-10 | NASQES10  0-40  8:5A 100 | Neoas » i 920
:= :m IN2XRA i zms«‘) :g 2N2905A :a g;g :_-m NA g:g gg: % A By %580
= g (see (8158 LRINe tEed i@ lumen tm oW m
- X - ' 7 . BS' 0 o
a m : 22097 z 23644 }: 2N2907A ?.2: %;g‘a =§ NASQ10040  0-880 10A 00 | PLASTIC RECTIFIER
- 24072 - 222303 -390 | 2N3845 -900 | 2N3011 0-100 d 1N4001 0-060
2N3012 0-830 1 BSYS5A  0-1% TRIACS 1N4002 0-080
1N4003 zm
Type No. Price TV 1N4004 -
. ] 1N4005 0-10
Available from THE RADIO SHOP | nas16%0 0-205 {’_’5‘}\5’ D"?o'g 1N4006 0-120
] . . 1N4007 0-130
16 CHERRY LANE, BRISTOL BS1 3NG NS OuD B B
Tel. Bristol 421196. Open Mon.-Sat. .00 a.m.-5.30 p.m.

ELECTRICITY(Gvols) §
ELECTRONICS(Gvols) =
TELEVISION@Gvols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

GUARANTEE

Should you be,in
any way dissatis-
fied withthe
MANUALS your
money will bere-
funded by return

r----------------------

l To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, I
BROMLEY, KENT. BR2 7THP

I Please find enclosed P.O./Cheque value £............
l BASIC ELECTRICITY 5 parts £4-50 [] I

: : BASIC ELECTRONICS 6 parts £5-40 [J

which makes reading a pleasure. BASIC TELEVISION 3 parts £3-60 [] |
“BOOKS ARE WONDERFUL” thank I Tick Set(s) required. Prices include Postage and Packing. l
xou. A.C.S.. Colwyn Bay I YOUR 100°, GUARANTEE. If after 10 days examination you decide to l
\ |

The serles

will be of ex.
captional value in
training mechanics and
technicians In Blectricity,

w." nEAnEns sAY Radio and Blectronics.
“EVERYTHING IS MADE SIMPLE"

i earnestly believe these manuals make the return the Manuals your money will be refunded in full.

subject become a **Cake Walk™. NAME ....ooiiiiiiiiii it e e e eeeeee s eeer e s anaae
$.8., Lewisham BLOCK LETTERS

Amazed to see so much information and FULL POSTAL.ccuiiiitiiiiiuiisinenaereseninnssasenssensesassassaseeseessessssnsesnnseses

in such a self-explanatory way.
S.F., Huddersfield A D R S e T s

POST NOW FOR TH/S OFFER !
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VARIABLE VOLTAGE TRANSFORMERS MOTOROLA MAC 11/6 PLASTIC Superior Quality Precision Made 8
TRIAC 400 PIV. 10 AMP

INPUT 230/240V a.c. 50/60 OUTPUT Now available EX STOCK. Suppiied wich full daca LM AAAA T JLLTTUS LYY
VARIABLE 0-260V ! and appllcauons shee( Price £1-05. Post 5p. y - .
All Types d DIAC h New ceramicconstruction, vitreous'

. enamel embedded winding, heavy’
STROBE STROBE ' STROBE'! duty brush assembly, continuously

rated.

from } to 50 amp from stock.

SHROUDED TYPE

be U
1A €7, Post 50p | I0A £22.50 i *light fash tube. Salid state g and 25 WATT  10/25/50/100/250/500/ Ik/)-5k ohm
2.5A £8-05, Post [ I5A £25 triggering circuit. 230/250V a.c. operation. 95p. Post 10p.
60p | 20A £49 EXPERIMENTERS’ ECONOMY KIT 50 WATT |/5/|0/25/50/|00/150/500/lk/l 5k/
5A £11-75. Post 37.5A £82 Speed adjustable | to 30 flash per se All 2:5k/Sk ohm £1:35, Posc |
75p | 50A £98 electronicl oonentiaalogi p)( n C.Tube 100 WATT I/5,|0/15/50/|00/150/500/Ik 1.5k/2-5k/
CARRIAGE AND PACKING S inetructione £6.30. Post 30p & 0" 3-5k/Sk ohm £1-95, Post I5p.
EXTRA unless shown anSin tiuctions b LG Black Silver, Skirted knob calibrated in Nos.
{Panel Mounting) l’:E\I'Iv 'N_DUSTR'AL KIT . 1-9. 14in. dia. brass bush. Ideal for above Rheostats,
| amp £7. Post 50p. 24 amp £8-05, Post 60p S;:edvajiuu':?:l')fc ’I°go 7‘:20'5- laboratories, etc. 20p each.
Approx. t output of Hy-Lyght. Price £10-50. SIEMENS, PLESSEY, Etc.
L.T. TRANSFORMERS oSt S0 oBE MK RELAYS MINIATURE RELAYS
#” prlmarues 220- Zvaec Taps Price P For use in farge rooms, halls and utilises_a silica Col.(1) 2 3 4
Y]O 32 34,36V at SA . ap ‘;_';5+4°5“ tube, printed circuit. Speed adjustable 0-20 f.p.s. Coil ohms 1
2 30’ 40, 50V at 5A .. .. = 'E (6»90+60: L|gh( output greater than many (so called 4 Col. @) g% ::g 2’:/0 g:,
30, I7, 18V at 10A .. . £5.00 +50p Joule) strobes. £12, Post 50p. Working 120 612 AGe 80p°
;67I? e Rqodkocgsr ... £6-50 +60p THE ‘SUPER’ HY-LYGHT KIT d.c. volts 185 8-12 6M 60p*
6 é I1820(\)/ uzogA o ) - £7:30+60p Approx. four times the light output of our well Col. 3 410 10-18 4 clo 7°P:
7 24A 3¢ 10A . IR LA i Eele: Coneraces | §80 | 370% | 3538 pri
8 4,6 24,32V ac 12A o ® Variable speed from 1-3 flash per sec. Col. (4) 700 16-24 | 4clo 80p°
96and 12Vat 10A ... ... .. ... ..... . ® Reactor control circuit producing an intense Price 700 15-35 2 c/o HD | 70p°
white fight. ONLY £20, Post 75p. 700 16-24 M 60p*
PARVALUX Type: SDI. ROBUST, FULLY VENTILATED METAL HD = 700 6-12 I ¢/jo HD 50p*
$/86896/0J CASE, For Hy-Lyght Kit including reflector £4.78, Heavy duty 700 20-30 6 cjo 80p*
230/250V A.C. 50 r.p.m. 7 Ibjin. Post 25p. . . 1,250 24-36 4 clo 60p*
Continuously rated. Less base. Super Hy-Lyght Kit including reflector £7. Post *incl. Base |2,500 36-45 6M 60p*
£6, Post 30p incl. base. 60p. . ,400 30-48 4 clo 50p
7-inch POLISHED REFLECTOR All prices | 191000 | 40-70 | 2clo S0p*
PARVALUX TYPE SDI9 230/250 VOLT A.C. Ideally suited for above Strobe kits. Price $5p. I03s Lo $ 15k 85-110 (] 50p*
REVERSIBUEICEAREDIMOROAS A 12 VOLT D.C. RELAY 140 ohm coil
r.p.m. . ins,
oy off dito el RAINBOW STROBE FOUR LIGHT 755 po Tshre(essetls e Roerration botow). ~T°
SNeElin @ 9 dlin ONTROL MODULE T2 4 olt. 3 clo HD, 67 ohm <oil. 75p. Post 5.
an - - -
merzn,es Teste: zz;'?n Will operate four of our Hy-Lyght or Super SPECIAL OFFER

Hy-Lyght Strobes in either |, 2, 3, 4sequence;
2 + 2; or all together. Thoroughly tested Fo0fobmiclog
and reliable. Complete with full con-

first-class running order.
A really powerful motor
offered at a fraction of

Ex. new equipment. £50 per 100
incl. bases (minimum 100).

0 oyt . nection instructions. Price: £18, Post 50p. 230 VOLT A.C."DIAMOND H°'
makersoprice £6:30, Foce70R, Send S.A.E. for decails. RELAYS (Unused) s
hree sets ¢/o contacts rated at 5amps.
PARVALUX TYPE SD2. 200/250 VOLT COLOUR WHEEL PROIECTOR PRICE: 55p. Post Sp. (100 lots) £40,
A.C./D.C. HIGH SPEED MOTOR Complete with oll- 24 volt A.C. 3 c/o 55p. Post 5p.

Speed 9,000 r.p.m. approx. or 3,200
r.p.m. if used with built-in governor,
or variable speed over a wide range
if used in conjunction with our
Dimmer Switch, illustrated below.
PRICE £1-75. Post 35p.

filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. £18:50,

MINIATURE LATCHING RELAY
Manufactured by Clare-Elliott Ltd. Type F. 2 c/o per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size §~ high, " wide, " thick. Com-
plete with 3in. leads. New 65p, Post 5p.

Post 50p
6 INCH (OlOUR WHEEL BLOWER UNIT
| 600 WATT DIMMER SWITCH As used for Disco 200-240 Volt A.C. Precision
_ | Easily fitted. Fully guaranteed by lighting effects, etc. Price £5. Post 30p. German  built.  Dynamically
- J' makers. Will control up to 600W of all - balanced, quiet, continuously
lights except fluoresc'en( at  mains = rated, reversible motor. Con-
voltage. Complete with simple ine BIG BLACK LIGHT \ sumption 60mA. Size 120 mm.

L7 structions. £2:75. Post 25p.

240V A.C. SOLENOIDJFLUID YALVE
Will handle liquids or gases up to
7 p.s.i. Forged brass body, stainless
steel core and spring. }in b.s.p.
inlet/outlet. Precision made, British
mfg. PRICE: £1-75, Post 25p.

dia. x60 mm. deep. Price £3,
Post 30p.

400Watt. Mercury vapour
ultra violet lamp.

Powerful source of w.v.
Innumerable industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.

230V FAN ASSEMBLY

Continuously rated, special
sealed bearing, removable
aluminium blades. Price 80p.

Special quotation for quantity. Price of matched ballast and Post 20p.
(New in makers’ carton) bulb £16. Post £1. . e
Spare bulb £7. Post 40p. 4 BANK 3c/o PUSH
UNISELECTOR SWITCHES BLACK LIGHT FLUORESCENT U.V. TUBES :I:JCIT?! CN(z:gsuslaErM :t:ons
NEW 4 Bank 25 way, NG &0, C10 cpiy (e CEMErh Gt SO (L s S units (min. order) 85p.
20 Chon pTrli, (D (s el ] § PN s e black hight UV tupe, § | Roidfe
23_"9'06 ?,:';(k ggpwgy.aZ:"\:(dzcs Swle £1:30, Post I5p. Complete ballast unit and “HONEYWELL” PUSH BUTTON, PANEL
Way. 24V de Reration holders for 9 in. tube. £1-70, Post 25p. MOUNTING MICRO SWITCH ASSEMBLY
; o : 7 Each bank comprises a ¢/o rated at g

£9-50. Post 40p. 10amps 240V. A.C. Black knob lin.

ELECTRONIC Fixing hole § in. ONE bank 30p;

24-HOUR TIMER 7 ORGAN KIT TWO bank 40p; THREE bank
Can be adj d 50p. Quote for quantity.
an be adjusted to give a switching Easy to build. Solid State Two full octaves
delay of between 2 hrs. to 24 hrs. (less sharps and flats). Fitted hardwood case. "HONEYWELL' LEVER OPERATED
Oriven by 200/250V A.C. synchronous Powered by two penlite 13V batteries. Com- MICROSWITCH
motor. 15amp c/o contacts. Mfg. Crater Controls plete set of parts including speaker, etc., 15 amps 250 volc A.C. c/con-
Ltd. Supplied with scale calibrated 0-10 (2 hrs, together with full instructions and 10 tunes, tacts. In maker’s carton.
per division). Brand New. £1-75 Post 25p. s Price £3-25, Post 35p. PRICE: 10 for £1-90. Post 15p.
HONEYWELL PROGRAMME TIMERS FOOT SWITCH INSULATION TESTERS

Test to I.E.E. Spec. Rugged mertal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 6lb.
1,000V, 1,000 megohms. £34, Post
gOp SOOV 500 megohms, £28, Post
0p

BALANCE/LEVEL METERS

240V. A.C. 5 r.p.m. motor.
Each cam operating a clo
micro  switch. Cams are
individually variable, allow-
ing inumerable combinations.
ideally suited for machinery
control, automation, etc.
Also in the field of entertainment, for chaser lights,
:Ii;imated dcllspllzgs..,;(c. s
cam mode -73. - e f
10 cam model £4.75, ;g:; %g: Alf"bmces are subject-to {»ln Price only 70p. Post Sp.

—————— 0/ ; AMMETERS NEW! 2}in. Flush
SIMPLE 12 CAM PROGRAMMER 240V A.C. 10% VAT. (10p inthe cy round. Available in D.C. Amps 1,5, 15,

15 RPM MOTOR with 4 adjustable cams and 8 that To ali orders add 10% VAT to- total- ISR EIRTAENF S both
by fil indivi i . : 5 . L . P 1 0-300V ~ AC.
;noasy( zg:ro iled to individual requirements, £3.50, value Pf goods including. carriage/ . lgyz?el’sosfllg: ost 15p.
packaging.

Suitable for Motors, Drills,
etc., etc. 5 amp. 250 volr.
Price 75p. Post I5p.

All Mail Orders—Callers—Ample Parking Personal caliers only. Open Sat.

o s L.
Dept. PE9, 57 BRIDGMAN ROAD SE ﬁ v | C E 9 LITTLE NEWPORT STREET
CHISWICK, LONDON W4 5BB LONDON WC2H 7JJ

si'L?S:m‘i,','l’ f«o'ns.ﬁ?. ‘ TR ADI N G c O Phone 01-437 0576
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GUS GW.SMITH&ECO (ranw)lTD

AUDIOTRONIC MODEL ATM.1
Top value 1,000 o.p.v.
pucket multinmeter.
Ranges : 0/10/50/250/
1,000V, A.C.and D.C.
D.C. Current 0-ImA/
100mA.
Resistance:0/150 K ohms.
Decibels: -10to +22dB.
Size: 80 x 60 x 28mm.
Complete with teat leads.
£2'50, Post 15p.

LT 601 MULTI-
METER
New satyle 20,000
PV pocket
325/
250 /500 / 2,600V
e, 10/50/100/500/
1,000V a.c. 50uA/
250A. 6K/6 meg ohms. —20 to +32dB.
23.76. l'ost 20p. 1

MODEL TH-12

'0000 0.V, Overload pro-
Nlide awitch selector.
310/ 30 1250 f 1,000V

0/10/50 ’.JO/I 000\ a.c.

40]\/3001\/3 mex

+o0d13.
!4-97. Post Lap.
RUSSIAN 22 RANGE MULTIHETER
Model V437 10,000 O.P.V
A first  class  versatile in-
matrument mannufactured in
U.S.8.R. to the highest
atandards. Ranges: 2:5{/10/
S0/250/500/1,000V  d.c. 2-5/
10/50/250/500/ 1,000V a.c.

D.c.  current  100wA[1/10/
J100mA/IA. Registance
300 ohmns/3/30/300K/3m Q.
Complete  with  batteries,
test leads, instructions and
sturdy steel carrying case.
OUR PRICE £5-97, Post 25p.

MODEL PL438
20k OV d.e. 8ROV
a.c. Mirror scale.
(-6/3/12/30 / 120/ 600\
d.c. 3/30/120{600V
50/6000.A/60/
10/100K /
Meg (2.
—20 to +46dB. £8-97.

MODEL 500 30,000 O.P.V.
with overload protection
mirror scale 0/0-5/2-5/20/25]
100/250/500/ 1,000V d.e.
0/2:5/10/25/100/250 500/

oA 12p.

1,000 a. 0/504.A/5/50]
200mA. 12 amp. d.c.
0/60/K(6 Meg. /60 Meg(2.
£9-95. Post paid.

Leather case £1-75.

U4312 MULTIMETER

Extremely sturdy instrument
for genernl electrical use,
4#67 Q.P.V

6/0-3/1 .)/7-5/3()/()0/1.:0/300/
600/900V d.c. and 75mV.
0/0-3/1-5/7- u/30/60/1\:0/300/
600/900V a.c.
0/3001£A/1-5/6/13/60/150
GOOMA/1-5/6 amp. d.c.
0/1-5/15/60/150/600MA /

1-5/6 amp. a.c. 0/2000/3k/30k Q. Accuracy
Knife edge pointer, mirror acale. Complete
with sturdy metal carrying case, leads and
instructions. £9-50. Post 25p.

HIOKI MODEL 700X

100,000 O.P.V. Overload
protection. Mirror &cale.
0-3/0-6/1-2{1-5/8/6/12/30/60/
120/300/600/1,200V d.c.
1-5/3/6/12/30/60/150/300/
600/1,200V a.c.
1.)/30;;1«/3/0/30/60/1.;0/300.;1 A
6/12 amp. d.c. 2K/200K/
2 Meg/20 Meg ohm —20 to
+63dB. £18-50. Poat 20p.

MODEL C-7080 EN
Glant 8in mirror scale.
20,000 O.P.V.
0/0-25/1/2-5/10/50/250/
1,000/5,000V d.c. 0/2:5/10
150/250/1,000/5,000V a.c.
0/50.:A{1/10/100/500mA/
10 amp. d.c. 0/2K 200K/
20 meg.

—20 to +50dB.

218-95. Post 35p.

ALL PRICES ARE
EXCLUSIVE OF 10% VAT

810

870 WTR MULTIMETER

Features  a.c.  current

ranges, 20,000 O.P.V.

0/0-5/2- u/lO/ 50 /230 500 /
000V d

1,
/" 0/10/00/‘2.:0/500/ 1,000V

OISOuA/lIIOI 100mA /1/10
am;

np.
0/100mA/1/10 amp. a.c
05K /50K [ 500K /aMb(,/50Mb(x
—20 +62dB. 216, Post 25p.

TMK LAB TESTER

100,000 0.P.V,
6}in scale buzzer
short circuit check.
8ensitivity: 100,000
OPVd.c. 5/Volt a.c.
D.c. volts: 0-5, 2-5,
10, 50, 250, 1,000V,
A.c. volts: 3, 10,
50, 230, 500, 1,000V. D.c. current: 10,
100u:4,10, 100, 500mA, 2-5, 10A. Resistance:
K. 10K, 100K, 10 meg. 100 meg. Decibels:
—10 to +49dB. Plastic case with carrying
handle, size 7}nx63inx3jin. £18.95.
P. & P. 25p.

Model 8-100TR MULTIMETER/TRANSISTOR
TESTER. 100,000 O.P.V.
mirror scalefoverload protec-
tion. 0/0-12/0-6/3/12/30/120/
600V d.c. 0/6/30/120/600V a.c
0/12/600A )12/ 300mA [12
amp. d.c 0/10 K/1 MEG/100

MEG., —20to +50dB. 0-01-2
MFD. Transistor tester
measures Alpha, beta and

Ico. Complete with batteries,
instructions and leads.
£13.50. Post 25p.

LB3 TRANSISTOR TESTER

Tests 1co and B.
Popfrpn. Operatesfromn
9V battery. Complete
with all instructions, etc.
£3-95. Post 20p.

LB4 TRANBISTOR TESTER

Tests PNPor NPN transistors,
Audio indication. Operates
on two 1-3V batteries.

Complete with all instructiona,

etc.
£4.50. Post 20p.

MODEL 449A IN
CIRCUIT TRANSIS-
TOR TESTER

Checks true a.c beta
injout. Checks lcbo.
Checks diodes infout,
Checks  8CR, ete,
Beta HI 10—500 LO
2—50 Ibco 0-3000uA.
220/240V a.c. operation.

£17-80. Post 23p.

KAMODER HM-350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and D.C. current.
Amplification factor of
NPN, PNP, transistors,
diodes, SCR's, etc. 47 X
43" clear scale meter.
Operates from internal
batteries. Complete with
instructions, leads and
carrying handle. 212-50.
Post 30p.

TE-65 VALVE VOLTIETEB

U8 ranges. Dh.c. volts
1-3-1,500\  a.c.  volts
1:5- 1.500 V. Resistance

up to 1,000 megohma.
200/240V r a.c. opera-
tion. Complete with
probe and instructions.
517-50 Post.

;ble
22-50.

R.F. 22:12; H.V.

EKAMODEN 72.200
MULTITESTE.
High sensitivity tester.
200,000 v.p.v. Overioad
protection. Mirror scale.
Rangen: .
120/600/1,200V d.c.,
12/60/300/11,200V  a.c.
0/6uA [1-2mA [/ 120mA |
600mA [12A d.c. 0O/12A
a.c. —20 ta +863dB. 0/
2k /200k 2 /2M G /200
MQ. £16.95. Post 30p.

MODEL U4311 SUB-STANDARD

MULTI-RANGE VOLT AMMETER
Sensitivity 330 ohms/
Volt a.c.and d.c. Accur-
acy 00% d.c. 1% a.c.
8cale length 165mm.
0/300/750A{15/3/7-5/
15/30/75/150/300/
750mA/1-5/3/7-5 amp
d.c. 0f3/7 5/16/30/75/1.:0/
300/750mA [1-5/3
amp. a.c. 0/75/1.)0/300/
750mV/1-5/37-5- l.J 30/
76{150/300/750V d.c. 0f
750mV/{1-5/3/7-5{15/30/
75/150/300/750V a.c.
Automatic cut out. Supplied complete with
test leads, manual and test certificates.
249. Post 50p.

Cl-5 PULSE OSCILLO-
SCOPE

For display of pulsed and
periodic waveforms in
electronic circuits VERT.
AMP.Bandwidth10MHz.
Sensitivity at 100kHz
¥V RM8/mm. 01-25;
HOR. AMP. Bandwidth
500kHz. S8ensitivity at
100kHz, V RMSB/mm.
0-3-23; Pre-set triggered sweep 1-3,000u8ec.;

{ree running 20-200,000Hz in nine ranges.
Calibrator pips. 220mm X 360mm X
430mm, 115-230V a.c. operation.

239. Carr. paid.

RUSSIAN Cl-16 DOUBLE BEAM
OSCILLOSCOPE

5MHz Pass Band. Sep-
arate Y1 and Y2
i Rect 1

KAMODEN EM720B
FET.VOM.

Input impedance 10MQ.
Ranges: 0/0-25/1/2-5/10/50/
250/1,000V d.c. 0/2-5/10/50/
250/1,000V a.c. 0/25uA[2-5/

25/250MA  d.c. —20 to
+62dB. 0/5k {50k {500k |
SMQ/500M Q. £14-95.
Post 30p.

TE-40 KIGH BEKSITIVITY A.C.
VOLTME

10 meg. input 10 ranges:
01/ 003/ 1 3/1/3/10/30/ 100/

.8 -2 Mc/a.
Declbels —40 to +50dB
Supplied brand new complete
with leads and instructions.
Operation 230V. a.c. £17:50.
Carr. 25p.

TMK MODEL 117 F.E.T. ELECTRONIC
VOLTMETER

Battery-operated, 11
meg input. 326 ranges.

Large 4%in mirror scale.
Size 5iin X 43in x2%n.
D.c.

volts 0-3-1,200V.
A.c. volts 3-300V R M.8.
§:0-800V P-P. D.e.
Current 0-12-12MA. Re-
sistance up to 2,000M ohm. Decibels —20 to
+51dB. Complete with leadsfinstructions.
£17.50. P. & P. 20p.

MODEL L-55 FET
V.0.M.

luput  jmpedance Lt
weg  ohms. 0/0-3/1-2/6/
30/120/600V e, 0f3712/
60/120/600% a.c. 0/12012A
J120mA d.e. 0/1K/100K/
10 meg/100 meg ohina.
£15.87. Post Y5p.

KAMODEN HMG-500 INSULATION RE.
SISTANCE TESTER
Range 0-1,000
Megohms, 500 Vull
Battery operated.
Wide range ciear
meter 43" X 4"
Coniplete with de-
luxe carrying case,
batteries, instructions.
£19-85. 1’ost 30p.

MODEL TE15 GRID DIP
METER

Transistorived. Operates
as  Grid  Dip. Oscillator,
Absorption Wave Meter
and  Oscillating  Detector.
Frequency range 440kHz-
280MHz in 6 coils. 500uA
meter. 9V  battery opera-
tion. 8ize 180mm X 80mm
X 40mm.

£19.50. Post 20p.

8in tube, Y amp. Sensitivity
0-1V p-pfCM.  Bandwidth
1-5cps-1-6MHz. Input
imp. 2 meg {3 26pF X amp.
sensitivity 0-9V. p-p/CM.
Bandwidth 1-5¢ps-800kHz.
Input imp. 2 meg  20pF
Time base. 5 ranges 10¢ps-
300kHz, Synchronisation.
Internal/external. Illuminated scale 140mm
X 215mm x 330mm. Weight 1541b. 220/
240V a.c. Bupplied brand new with hand-

{120 kHz-500 MHz

book. 247-50, Carr. 50p.

Practical

8.
5in x 4in C.R.T. Cali-
brated triggered sweep
from 0-2ufsec to 100
milli-sec per ecm. Free
running time base 50
Hz-1MHz. Built-in
time base calibrator and
amplitude calibrator,
Bupplied complete with
all accessories and instruction manual.
£87. Carr. paid.

TE-20D RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
on
6 bands. Directly call-
brated. Variable R.F. at-
tenuator audio output,
Xtal socket for ealibration.
220{240V a.c. Brand new
with instructions. £17-50,
Carr. 37p. Bize 140mm X
215mm X 170min.

TE22 SINE SQUABE WAVE AUDIO
GENERATOR

8ine: "Oc/s to
200 kefe on 4
bands.  8quare:
20c/a to 30 kefs.
Output  imped-
ance 5,000 ohms.
2007250V a.c.
Supplied  brand
new aml guaran-
teed with instrue-
tion manual and leads. £17-50. Carr. 37}p.

ARF-300 AF/RF

SIGNAL GENERATOR
All transistorised, com-
pact, fully portable. AF
sine wave 18 Hz to 220
KHz. AF square wave
18 Hz to 100 KHz. Out-
put  sine/square 10v.
P-P. RF 100 KHz to
200 MHz. Output 1v.
maximum. Operation
2207240v. AC. Complete
with instructions and
leads. £28.95. Post 50p.

MODEL AT201
D D

ATTENUATOR
Frequency rangs
0-200kHz.
Attenuatord- 111413,
0-1dB step,
Tmipedance H00
ohma. Max. Input power 30dBm.
8ize 180muoi X 90mm x 5dmm.
£12-50, Post 37p.

BELCO AF-5A SOLID STATE SINE

SQUARE WAVE C.R. OSCILLATOR
Nine 18-200,000 Hz:
Square 18-50,000
Hz. Output max.
+ 10dB (10 K ohms)
Operation internal
batteries.  Attrac-
tive 2-tone case
7Hn x bin X 2in.
Price £17.50. Carr.
17p.

AUTO TRANSFORMERS

0/115{230V. Step up or step down.
shrouded.

Fully

80W 2210 P. &P
150W 2270 P.&P. L
300w £3-60 P.& P.
500W 2525 P.&P.
1000W 27.50 P.& P.
1500W £10.20 P. &2 P.
2250W £17.85 P.& P.
5000W 23500 P. &P
MCA.220 AUTOMATIC
VOLTAGE
STABILISER
Input  88-126V  a.c. or
176-2560V a.c. Oatput 120V
a.c. or 240V a.c. 200VA

rating. #11.97. Post 50p.
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HIGH QUALITY
CONSTRUCTION KITS

Appointad stockists a1 all b; hes
il = - |(SEWICLEAR PLASTIC PANEL METERS
toliow nnm:lmm and covered

Post lnd packing 15p per kit

AF20 Mono wansitor amplifier . . . £480 USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL AUTHORITIES, ETC.
AF30 Monao rransi.tor pre amplifier ... . 281
arzio ::nglfml‘v'l;v‘ﬂﬂjlzg forwerss 1 g1 Over 200 ranges in stock—other ranges to order. Quantity discounts available.
eromane ) gt contren 0 g
16 seil switching uns brochure.
A e e R Send for fully illustrated Type MR.38P, 1 21/38in. square Fronts.
ATS5 1 300W Trim hght dimmer/speed control  £5.70 =S

ATS6  2,200W Tria ight dimmer/speed contrat £6.90 28.25
AT60  Piychedetic "ght control single channel £7.80 28.25
ATES  Psychedelc hght control, 3channel . . £1455 o
HEED  Medum wawe tramustor a0 . 22.25
H ransistar .
HETS M trsmnier 5322?52.”"' ; ﬁ'”
HF310 FM tunerunit . . X o -85
HF325 De luxe FM tuner yant - . 2288
HF330 Stereo decoder for HF 310/HF 325 . £9 . n,“
HF395 Aerial amplifier Tor AM/FM bands | 11, 11l £177
GP310 Stereo pre-amp for use with 2x AF310 . £2127 . 42.86
GU330 Tremolo uni for guitars etc £7.50 . 5288
NT10  Power supply 100 m/a 9V nan 12v wvxub £8,15 . n.u
NT300 Professional uablhzee power s8pply ‘s u
2x 30 Vol 22 A £12.61 - 28
NT305 Trnunior corwerter 12/15% AC/OC 10 6V, . 8288
76V or 9V DC C L easo . 2298
NTH0 Pawer sy 240V AC 10 2 18v OC ces0 Type 8D.830 . 2298
NT215 Pouer vopply 40V AC 10 4 58V DE P 10mA 22 . 2228
500 m/s 5 9000000 £0.57 50mA 22-25 . 4225
100mA . 29-95 . 1225
=
‘1,03:: . - 10 amp. n.c.: ggz . gg
“YAMABISHI” VARIABLE 5 amp. . ggg ‘;g :’:15:'2'. | a9.88 | $2:30
VOLTAGE TRANSFORMERS : o gg o g:g
Excellent quality atlow cost. All models— £2-25 28.80
gr_;;:otv 230v. 50/80 cfs. Variable output i 2 D 0000 s 24in. square Fronts. n.g E\‘f{)fdi'iﬂ';lm' :::2
' MODEL $-260 e ... £3.10(50uA £50 10V de. ... 280 150 ARELLEL - B eoa
. i o 3 2 < g
GENERAL o A n 50V d.c. u-%
PURPOSE 23:10 | VU Meter 300V d.c. 22
SENCH BV, caon B3] ]
300V a.c. o . .
MOUNTING x 85mm Fronts 8 Meter ImA. £2-80 a gg
1 amp. 500mA 22-00 : NAY . :g% 2840
25 amp. 1 amp. 22-90 £2-50 | 1 amp. a.c.? . i
5 amp. 5amp. £2-90 . £2.50 | 5 amp. a.c. i g% ;g:m
8 amp. 10 amp. 2280 :%:g ég P aee £2.50 8 Meter 1mA. £2-50
10 amp. 5V d.c. . #2.90|1amp 5580 | 50 amp. mc.s 8250 VU Meter ... 2270
12 amp. 20V d.c. . £2.90|5 amp p- 8- 1 amp. a.c.* . 2240
20 anp. 50V d.c. . 22:80 5 amp. s.c.* . 4240
25 amp. 300V d.c. ... 2280 10 amp. a.c.* 8240
40 amp. R, £3-90 Type MR.66P. 3)in. X 34in. Fronts Wamp.sc: S840
MODEL B .15 |5 2870 (10V d.c. .... £2:60 30 amp. a.c.
VU Meter .. £8
S-260B 20V dec. 1260
5 €. :
P-Iu::nr:ounum; oo i lsovas e« SEW" BAKELITE
2.5amp ... 28-05 22605 16V a.c. .... £2:80 PANEL METERS
Carriage and " s260(S G L300 | Type MR.65. 8iin. square Fronts.
Packing Extra . 22-60 300V ax 1amp. ... £2:60
. 22-60 v 5 amp. . £2-60
. te.60|] e 15 amp. 2260
RP214 REGULATED POWER SUPPLY £2-60 VU Mets 30 amp. g:g
8olid state. Variable output 0-24V d.c. up 29.80 50mA a. 2260
to 1 amp. Dual scale n}:;er tod monitor 29.70 100mA ¢ IOV‘:.I.c S
———— voltage and current. 200mA & -
— Input 220/240V a.c. . a (Al 500mA a.c 20V d.c £2:60
Size 185 x 85 X £2:60 | VU Meter ... £2:90 1 amp. a.c 50V d.c 24-60
105mm. £8-97. 5 amp. a.c mozf, g.c. g:g
Post 25p. 10 amp. a.c.”  £2:60 .80 ggg] lares a2 .00
hraseal e - B | Sovace [ mes
P8.200 REGULATED P.8.U. 30 amp. a.c. 00" Jo0 " £3.00 | 150V a.c.* .. £8-65
- © 2800 | 300V a.cs .. £2.65
8olid state. Variable output £2.70 | 5 Asc* . 2260
5-20V d.c. up to 2 amp. gsi0 10.0mmp aee | 8280
Independent meters to (lsEWII EDUCAT'ONAL n.w ! ;mp. a.c.‘ . 5180
nmonitor voltage and cur- TERS ‘s-m R - e5'60
rent. Output ""0/240\' 5 ° £260 20 am P 80
a.c. 8ize T7iin. X J| Type ED 107, Size . 22.60 | 30 am i
. k b ) N P.
3¢in. 219-95. Post 2 " " o“{sg 100mm x 90mm . 22.80 | 80 .{ﬁ;p_
x min. . 2280 | VU Meter
sz A new nnge‘ of h!ga . 22.80 | 50mV d.c
P8.1000B REGULATED. quality moving co £2.60 | 100mV d.c
POWER SUPPLY EDGEWISE METERS instruments ideal
Holid state. Output 6,9 | Type PE70. 3 17/82in. x 1 15/82in. x tz:nta 'Ch‘:‘::d “O‘teh':;
or 12V d.c. up to 3 21in. deep. bench applications.
amps. Meter to monitor 3in. mirror scale. The
curresr;(.e i;x:u;?%(i)/iﬂdo)\(' 23.60 nieter movement ia eully‘ ncces:lbl‘el btlo
Cd=h LS g o v 300V a.c. ... £3-28|demonstrate internal working vailable
6iin. £11.87. Post 25p. Agg‘:)AIOO;M g:g VU Meter ... £8.85|in the following ranges:
"""" 10V d.c.
20V d.c. .
230V/240V SMITHS - 28 2
5%1%%”&%‘%%“ *MOVING IRON— 50-0-500A .. $6:40 ;ggvdéc.'c. o " s
ALL OTHERS MOVING COIL 1001mA ... 4588 | Bus) wopde lamp.de. .. 8300 | 300V ac. ... £3:00
Built in gearbox. All brand 1A de. ..... 2595 | 500mA/5A d.c. £7-00|1 P A £3.00 | VU Meter 2370
new and boxed. 30 RPH Please add postage 5A d.c. ..... 25-9515V/50V d.c. . $7.00|5 amp.d.c. .. 0 .
CW; 2 RPH CW: 20 RPH
CW: 2 RPH ACW: 50 RRH QEi ‘ |
2
CW- 80p each. Post 125- | 240° Wide Angle Ima Meters HAND HELD 2-WAY l Send SAE for new &-page
~ ist miconductors
| .
POWER RHEOSTATS MW1-6 60mm square 2897 WALKIE TALKIES and Valves
) MW1-8 80mm square 24-97 Lch controls
g Post extra Battery operation. Volume and squelch controls.
F High quality ceramic construc- Call button and press to talk button. T ALL PRICES ARE
§ tion. Windings embedded in \ aerial. Complete carrying cases.
vitreous enamel. Heavy duty | e EXCLUSIVE OF
brush wiper. Continuoua rat- 100m 109 V.A.T.
ing. Wide range available £24 _9 Pair.
ex-stock. Single hole fixing, 230 VOLT A.C Post 50p.
}in dia. shafts. Bulk gquanti- i
ties availahle. 50 CYCLES 2 channel 300mW
5 > Pair.
gg:vgx;r. .10125.1::0/100/250/500[1000 ohms. RELAYS £52-50 I 50p.
50 WATT. 10/25/50/100/250/500/1000/2500 pcandiiinee g Si{setojpo! 3 channel 2W.
or 5000 ohms. £1-85. F changeover contacts = £7] 25 Es ALSO SEE
5 amp. rating. 509 each. | Post 50p. FOLLOWING PAGES
100 WATT. 1. n/10/2u/50/100/250[500/1000 or Post 10p (100 lots 240) i ) <
2500 ohms. £1-95. P. ! Quantities avaitable. | (Note: Licence required for operation in U.K.}
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UNR 30 RECEIVER
z R

4 Bands covering 550k Hz-30MHz.
BFO_ Built-in Speaker 220/240V
a.c. Brand new with instructions.

ke £15°75 5

PRICE 37

UR-1A RECEIVER

——

——
4 Bands covering k1Hz-30MHz.
FET, 8 Meter. Variabte 11O for
S8B.  Built-in Speakel Band-
spread. Sensitivity Control.
240V ac or 12V doe 12 X 43in
X 7in.Brand new with instruetions

CUR £25 0 Carr.

PRICE 37n
SKYWOOD CX203
RECEIVER

0000600,

Solid atate. 5 bands covering 200-
420kHz and 050 to 30MHz.
Iluminated  slide rule  dial.
Bandspread Aerial tuning. BFO,
AV, ANL. "8 meter. AM/CW/
B8 H. Integrated speaker and
phone socket, 220/240\V ac. or
12V d.c.Bize 325 x 266 X 150mm.
Complete with inatruchions and

wr. £39-50

GUR
PRICE

LAFAYETTE HA-600
RECEIVER

——— ———

Carr.
50p

General coverage 150-400kHz,
550kHz-30MHz. FET front end,
2 mech. fltera, product detector,
variable BFO, noise limiter,
Meter Bandepread. RF Cain.
15in x 93in x 8lin. I8 th. 220/
240V a.c. or 12V e, Brand new
with instructions.

QUR £50.00 Carr.
PRICE 50p

TRIO 9R59DS
RECEIVER

4 bands covering 350kHz-30MHz
continuous and electrical band-
apread on 10. 15, 20, 40 and 80
metres. 4 valve plua 7 diode
circult. 4/8 ohm output and phone

jack. S88B-CW. ANL. Variable
BFO. 8 meter. S8ep. bandspread
dial. IF frequency 445kHz audio

output 1.3W. Variable RF and
AF gain controls 115/230V a.c.

Blze: 7in X 13in X 10in  with
instruction manual.

QUR Carr.
rrice £49'50 i

FULL RANGE OF TRIO STOCKED

220/ |

t
|
|

| PRICE

Model 350. 13in x
Rin with single tweeter
Jerassover.  20-20,000
{ Hz 10W RMS. Avail-
able 8 ar 1 ohms.
2725 each. P. & P.
37p

f Model 450. 13in x
g1 Blnult)numtweetera/
¥ crossnver. 55-13,000
AT ;. BW RMS.

Available 8 or 15 ohms.
23.82 each. P. & P. 25p.

SPECIAL OFFER!

STEREO
SPEAKERS
Matched pair
of hookshelf
speakers. De
fuxe teak
veneered  fin-
ish.  Size 14)

in X 9in x 7}
in. 8 ohms. 8W

RMS8 16W
peak. Com-
plete with
DIN lead.
OUR Carr.
rrice £12°95 50

HA-10 STEREO HEAD-
PHONE AMPLIFIER
All silicon
transistor
amplifier op-
erates from
magnetic,
ceramic  or
tuner inputs
with twin stereo headphone out-
puts and separate volume con-
trola for each channel. Operates
from: 9V battery. Inputa 5MU/

I(DOMU Output 50MW.

rrice £6°9

MP7 MIXER
PREAMPLIFIER

3 micro-
phone in-
puts each
with in-
dividualgain
controla enabling complete mixing
facilitiea. Battery operated.

9Jin X in X 3in, Inputa Mics:
3 % 3mV 30K ;2 x 3mV 600 ohi.
Phono meg. 4mV 50K. Phono
ceramic 100mV 1 meg. Output
250mV 100K .

GUR £8 9

PRICE
1021 STEREOQ

LISTENING STATION
For balanc-
ng and
gain  selec-
tion of loud-
spks. with
additional
facility tor
stereo head-
2 gain controls,
stereo
Bin x 4in x

P.&P.
209

P.&P.
AR

P&P

phone awitching.
speaker on-off alile switch,

headphone sockets

e £2-2

EA.41

REVERBERATION
AMPLIFIER

Self  contaned, transistorised,
battery operated. Simply plug
in microphone, guitar, etc., and

output into your amplifier. Volume
control, depth of reverberation
control. Beautiful walnut cabinet
7tin x 3in x 4%in.

P.&P.

QUR £7-5 150

I
ACD660 STEREO
CASSETTE DECK

A beauti-
fully styled
4 track
stereo deck
with an
outstand -
ing apecifi-
cation
offerest at a {
remarkab!y Jow price. Incorporates |
a host of features including switch-
able novise filter, normal/chrome
tape selector, twin VU jeter,
slider recordfplavback level con-
trols, f{ront panel headphone
socket, recording indicator lamp,

phono/Din  line input wockets,
3-5mm auike input sockets, etc.,
ete. Frequency response 100
8kHz (100-12kHz CrOv). 8/N
— 4ol Crosstalk  —45dB.

Beparation —35dB. Noise luniter
—AdB at 10kHz. Complete with
phone connecting leatds.

GUR

rrice£39°5

AHPBA 8 TRACK
STEREO TAPE PLAYER

[ncorporates
built in amplh- pa—
Rers giving 21 z
+ 23W o
output. Push-
button  track
selector, iltu-
minated track

Carr. &
ins.50p

slider

indicators,
controla for volune, halance and

tone Attractive cabinet with
black and =rilver trim Nutput
tnpeidance 8 ohms. 220/240V a <.

PRICE£1 1 255% plus

AHPSD 8 TR, TRACK
STEREO TAPE DECK

Can be used
with most hi-f
am plifiers,

Push  button
track selector
andilluminated
track indicatora. Attractive

cabinet with black and silver trim,
Outputlevel 750mV. 220/240Va.c.
GUR P. & P.

PRICE£11 9 WD.Dlnl

STEREO HEADPHONES
L8H20. Individual
volume «controls.
Stereo mono switch.
& ohms. 40-
19,000Hz.

£3:50 p. & p.30p

L8H30. Open hack
tyvpe. Individual
tone and volume
controle. 8 ohms.
30-20,000Hz.

£5:'50 . & p.30p

L8H40. Two way
sveaker aystem:.
Individual volume
controls. 8 ohmas.

20-120,000Hz.
£6:95 r. & p.30p

L8H60. 3in speaker

units. & ohms.
20-20,000z. Com-
plete with zipped

Carrying case.
£8-50 p. & . 30p

LQH400. 4-channel
dynamic he
phones. Each ear-
piece has 4 drive
units. 4-32 ohms.
20-20,000Hz.

£9-95r. & p.30p

LYHG0. Electro-
static with  self
powered energiser
and control unit
wtth headphone/
speaker relector.
4-32  ohmas. 20-
,000 Hz.

'£I5'95 P. &P.30p

UDICTROMNIC

GlS GW.SMITH&CO(raoio)lTD

RANGE OF
HIGH QUALITY
EQUIPMENT
DOLBY ‘B' NOISE
REDUCTION UNITS

hiss 3dB at

by
600Hz, 618 at 1200Hz and 10dB
for all frequencies above 30001z,

Reduce tape

Hize  16}in x 8in x 3}in a.c.
00/250V2,

PROCESS TWO |
For use with cassette and tape!
recorders. Freq. res. 30Hz-
20kHz--2dB. Off tape monitoring.
Switchable inultiplex filter. Two
Dolby calibration meters. S/N

better than 704 B.
Supplied with test cassette or
tape as required.

P.&P.

rrice £34°50 %5

PROCESS FOUR

For uae with semi professional tape
recorders. Freq. res. z—
20kHz +2dB. 8/N better than
70dB. Full source tape monitoring.

Record/Replay metering. 8witch-
able multiplex flter. Supplied \
with test tape.

OUR P &,P
PRICE £50 0
ACR14 BATTERY MAINS
CASSETTE RECORDER
Portable twin

track mono

recorder with

auntomatic
recc ~ding level
<control.  Built
in apeaker.
Earpiece
nocket. Input
for radio or
record player.
Fast forward and rewind. Output
500mW ; 220/240V a.c. or 6V d.c
operation. Complete with remote
control microphone, mains lead,
earpiece and batteries.

P.&P.

raice £10°50"5

PRICE

219mm. Battery/mains operation.
QUR P.&P.
PRICE£1 1 5 35p
AMB500
MULT! BAND RADIO
> wavebands
covering MW 535
—1605KHz and
F.M. 88-175MHz.
Al transistor.

| Battery or mains

{in merial and 8

AR1000 Sportsman
AM/FM Portable

@

cO\ermx A, 3
;3; = lOﬁJkH
IOBMHZ Al R
108 135MHz;
147
l GMHI. W.B.:
162-0MHz Large
horizontal alide
dial with jogging
scale. Slider
volume and

squelch controls. 7 section tele-
scopic acrial for F.M. and built in
ferrite bar for A.M. A.F.C. 3in
speaker. FEarpiece socket. (ireen
leatherette covered cabinet with
metalside panels. Size 152 X 79 X

operation. Bujlt-

section’ telescopic
aerial. Comiplete
with batteries,
shoulder strap
and earpiece. y
QUR P.&P.
rrice £6°99 5
AMR-9000 GLOBAL
AM/FM PORTABLE

10 wavebanda
co

AM:

L.w. 150 3801("1.
M.B. 16-40MHz;
8.W.1.:4-0-80MHz
8.W.2: 8:0-1-6MHz
8.W.3: 18-2dMHz
P.8.B. 0~50MH1
P.8.B.

174MHz; F. M. 88 lOSMNl ALR.:

108-136MHz. Features time zone
map and timing dial. Large clear
scale. Telescopic aerial anid huilt-
in aerial. A F.C. on FM. 6in x
4in speaker and peraonal earpiece.
Batiery/mains operation. Size
345 x 133 x 305mm.

OUR £36-0 P.&P.

PRICE 50p

CASSETTE TAPE HEAD CLEANER 30p each. P.&. P Gp.

Top Hi-Fi quality in library cases

28
Ch0 £1-29 £3-53 25-99
€90 11-85 £3-62 28-59
Ci20 £2.29 24-48 £10-63
P. & P. 15p Post Free

ACR3500
CAR RADIO
——————

Manual tuming ot mecium and
Long waves. 12V pos. or neg.
earth. Complete with speaker,

mounting bracketsand inatructions
OUR P.&P
£6°50 s

PRICE
ACP8 8-TRACK
CAR PLAYER

12V neg. earth. Blider controls for
Volume, Tone and Balance.
Channel selector button with pilot
lamp. With speakers, mounting
brackets and instructions.

rrice £12:50 "8

| QUR

ACR1 PUSH BUTTON
CAR RADIO

Push button tuning of one LW
and five MW stations of your
choice. 12V pos. or neg. earth,
Conmiplete with apeaker, mounting,
brackets and instructions.

£89 P.& P,

509
! ACASSE ELECTRIC
CAR AERIAL

PRICE

5 sectlon. Fully au-
tomatic. 12V d.c.
Extenda to approx.
40in. Complete with
switch, all leads
and instructions.

OUR PRICE

£5°95

P. & P. 50p

Practical
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SAVE UP 10 33-% DR MORE! |'.iIIIE

RECORD DECK PACKAGES

Carrisge and Packing 75p

Complete units  with  Stereo
cartridge ready wired in plinth
and cover.
GARRARD
2023 TC/9TAHCD ...... £10-85

8P25 111/G8G0
8P2511 l/M44E
8P25 111/M44-7
BP25 111/M55E ..
8P256111 MOL‘\IIC/MJ -6

AP76/G800 .. £98-50
AP76/GB00E £25.95
AP76/M44E £24.95
APT76/M5HE -85
AP76/M75ED £31.70
AP76/M75EJ ... 22785
AP76 Module M75- . £20.10
AP96 Module M75-6 .. 3.2

ZERO 1008 Module/MO3E £44-15

B.8.R. McDONALD
210/8CTM
MP60/GBO0
MP60/TPD1/G800
MP60/Md44-7
HT70/TPD1/G800
GOLDRING
GL72/G800
GL75/G800 .
GL75{G800E

GOODMANS

TD100/G800 Teak

TD100/G800 White

LEAK
Delta/M75-6

SUPER AKAI HI-FI BARGAINS
CS35 STEREO CASSETTE RECORDER

¥or conventional or Chromiuni Dioxide
tape. 4 track record/playback. Volume
and tone controls. Frequency response
40-18kHz (using CrO2 tape). distortion
better than 29, wow and flutter

better than 0-29, RMS. Com-
plete with pair of matching
Akai  CB88  speakers. Rec.
Price £96-10.

OUR PRICE

blav oo £56°50

C835D STEREO DECK 4 track record/
playback deck. Accepts chrome/regular

tape cawseites. Rec. Price P.&P.

£68:30.  GWS PRICE £44-45 50p.
CASSETTE, P. & P. 50p. MICROPHONES (P. & P. 50p)
GXC40D Deck .......... £57-20 | ADM Dynamic (pair) £7-50
GXC40 Recorder £67-2
GXC40T Deck/Receiver .. £99- BTEREO RECEIVERS
GXC46 Deck  .......... £78.25 | (P. & P.75p)
GXC46D Dolby Deck . £238.55 Kasa00 20420 walt 261.95
GXC46 Recorder .. 289-95 | AABO30 25425 watt . £92-50
GXC80D Deck .. .. . 287.85 | AAB0S0 404 40 watt £117-50

XCB5D Dolby Deck . ... £82-85: AABI008 2% 36 or
4% 18 watt a £175-00
CARTRIDGE (P. & P. 50p) AAB300 83 465 watt £150-50
CR81 Deck with amps. 285-40 | STEREO AMPLIFIERS
CRS81D Deck ... £58.60|(P. & P. 50p)
CRE1T Reborder/Retel\ er £82-78 | AA5200 20420 watt . £81-75
CR8088 4 channel Recorder £114-25 | 1 45500 30 4+ 30 watt . £78-50
CR80DSS 4 chan. Recorder £83:65 | A A3800 45 + 45 watt . £117-50
TAPE (P. & P. 70p) STEREO TUNERS (P. & . 50p)
4000D8 Deck .......... £59-95 | AT550 AM/FM ... £60-50
4000DS Dust Cover £3.95 | AT5R0 AM/FM .. ..... £04-50
1721L Recorder £60-85 > p 5
X5000 Recorder 18260 | S-CHANNEL UNIT (. & F. Py
X201D Deck £108-20 S o
i 0D Deck £123-96 , SPEAKERS
iXe21h L £138-40 ! 3W155 (each) .. ........ £251-00
GX280D Deck £1968-5
GX370 Deck  .......... £211-50 S’léi'ékfo HEADPHONES
ASE1l .. . .

ASE20 .

TAPE CASSETT® (P. & P. 75p) l ASEo
022

(:X1900D Deck £144-50

PHILIP!

HOMER INTERCOMS

== Ideal for
- home,

office,

stores,tac-
tories, etc.
Supplied
complete

with batteriea, and  free

instructions.

22 Station £2.87. P. & P. 1op.

3 Station £5-26. ¥. & P. 15p

4 Station £6-62. P. & P. 17

| FM TUNER CHASSIS
|

cable
¢ TRANSISTOR HIGH QUALITY
TUNER. 8IZE ONLY 6in x 4in X
24in 3 LF. stagea. Double tuned
diseriminator. Ample output to
feed most amplifiers. Operates on
9V hattery. Coverage 38-108MHz.
Read\' bullt ready for use.

PRICE £5 9 g & P

stereo Multiplex Adaptor £4: 97.

[SPECIAL PURCHASE)

SH628 STEREO
HEADPHONES

Outatanding
value, Boft ear-

adjust-
dband.

&-16 ohma. 20-
20,000 Hz.
Comiplete with
lead and stereo
plug.

PRICE £1 8

TE1018 DE-LUXE MONO
HIGH IMPEDANCE
HEADSET
Sensitive magnetic
headset with soft
earpads. Imped-
1§ ance 2,600 ohms
{d.c. 600 ohms).
Frequency response
200-4.000 Hz.

pice £2°25 "3

30p
LHO2S STEREO

HEADPHONES f
Lightweight

P. & P.
30p

3408 STEREO TUNER AMP.
Covers FM RR-108 MHz. Five
push button tuning scales. 8+&
watts rms. Inputs for stereo
ceraniic cartridge and tape, etc.
Separate baass, treble, balance and
volume controls.

OUR £31 .50 Carr.

PRICE 50p
3416 STEREO TAPE DECK

4 track. 75, 3%, 1] i.p.s. Stereo/

GA105/GP200
GA160/GP200 Teak
GA212/GP40D
GA308 (less cartridge)
GA308 P.U.
PIONEER

PL12D (Less cartridge) ..
PL15C (Lesa cartridge) ..
PL41D (Less cartridge)
PL50 (Less cartridge) . . ..
PL61 (Less cartridge) .. ..
PLA35 (Less cartridge)
TEBORENS
TDlGOC/Ortufon MIGE

TDlﬁa/Ortolon MI15E ~

Super
WHARFEDALE
Linton/M44-7 Teak .. R
Linton/M44-7 White .. ..

NGLA

2 » Z30/8tereo GOIPZ;';
£15-96. P. & P, 37p

2 x ZdO/Stereo 69/PZ6
£18'00. P.& P

2 x Zb0/Btereo 60/PZR
220-25. P. & P. 37p.
Transformer for PZ8

extra.
Active Filter Unit £4-45.
Project 60 FM Tuner $14-85.
Pair of Q186 Speakers £10-70.

Sinclair Project 605
P. & P. 37p.

Ajl Binclair Products
2000 Btereo Amplifier, 2£82-96:
3000 Sterec Amplifier, 228-85;
2000/3000 Btereo Tuner, £26-30.

Q830 8peakers, £29-98 pair, P. & P.
50p extra on above items.

in stock:

Practical Electronics

STEREQ

@ 10257 | °

4 speed autochanger unit fitted
B ith stereo ceramic cartridge.
Carriage & Packing 50p bt d

OUR Carr. &
B.S.R. McDONALD
Cl14 Mini . s3.95 | PRICE £4 95 Ins. 50p
.L‘129 Mono -

2137 ... N
.)]OITPDI .
610/”1"1;1'»]‘ ' g
211}?60 sﬁgg 4 apeed single record player

fitted with Acos GP104 stereo

headphones
with padded
earpieces. 4-
18 ohms. 20-
20,000 Hz.
Complete
with 6 1t

mono record/play. 7in  reels.
Inputs for dynamic mikes, radio,
gram Complete with cover.

erice £41°95 7

cord and
plug.
P. & P.
309

PRICE £1 9

BH001 HEADSET AND

\ .V ¥

All prices are subject to

BOOM MICROPHONE 0 -
Moving  coil. (10pin
Headphone (1] the £)
imp. 16 ohma. 4 A
Mike imp. 200 Order with confidence by
ohms.  Ideal post - but remember to add
for language 10% VAT (10p in the £) to
teac'l!;ng,tggr:; total value of goods
municatvi H H 3. 2
ete. Completc with leads and ‘:z‘;g:r"% 2:;:3"?,;/::::::9
pluge. PLEASE PRINT NAME &
OUR £4.9 P. & P. ADDRESS CLEARLY.
PRICE 30p

ggggﬁ’.g(gl : ﬁggg cemmic cartridge.

MPB0/TPD2 :11-38 £8 5 Carr. &
0 5000000 11 Ins. 50

HT70/G800 . £214-2 PRICE U

HT70/TPD1 ............ £16-55

CONKOISSEUR

BD1 Kit . £8-10

BD1 Chassis .
BD1/SAU2/Pl
BD2/8AU2/Chassis
BD2{8AU2/Plinth/Cover. .

GARRARD
2025 T/C Btereo
8P25 111
8P25 [11/Acos GP104
8P25111/GB09
SP25/M75-6

CENTRAL LONDON

257/8, Tottenham Court Rd, W.1.
10, Tottenham Court Rd, W.1.
27, Tottenham Court Rd, W.1.
87, Tottenham Court Rd, W.1.
21, 0ld Compton Street, W.1.

3, Lisle Street, W.C.2.

34, Lisle Street, W.C.

118, Edgware Road, W

193, Edgware Road, W.2.

GL85/P/C
THORENS
TD125/11
TD125AB/11
TD160C ...

CREDIT TERMS FOR

CALLERS (£50 and over)

ALL BRANCHES OPEN 9a.m.-6 p.m. MOND

SEND LARGE S.A.E. FOR FULL HI-FI DISCOUNT LIST

GW.SMITH&CO(rro0)ITD

ALL MAIL ORDERS TO

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ

TELEPHONE 01-205 3735

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

311, Edgware Road, W.2. Tel:01-2620387
382, Edgware Road, W.2
152/3, Fleet Street, E.C.4.
378, Harrow Road, W.9.
ESSEX

86, South Street, Romford.
SURREY

1046, Whitgift Centre, Croydon.
27 & 21, Eden Street, Kingston.
32, Hill Street, hmond.

Tel:01-286 9530
Tel: Romford 20218

Tel:01-681 3027
Tel

:01-7236211 Tel:01-948 1441

All items and prices [ |
are correct at |

20:7-73
but subject to |

ALL EQUIPMENT IS
BRAND NEW, FULLY
GUARANTEED AND
OFFERED WITH FULL

AFTER SALES SERVICE ] change without |

notice. £ 8 0. E

1973

September




Phone Harlow 37739

ALL PRICES INCLUDE VAT

I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

P/P 10p. Price list S.A.E. (Saturday callers welcome)

.50 ELECTRONIC DIGITAL CLOCK

(For complete kit of parts including case.)

£19

ES

This 4 digit 24 hour clock is available
to readers at this special price for
| month only. Parts would normally
cost over £25. Kit of parts includes
twelve IC’s, indicators, and a smart
white plastic case,

74 Series TTL w&ﬁ‘w Electrolytic BARGAIN
) -
L w L ® Lo . » | Capacitors
s&;ugo 16p 15p | BN7423 5gp 50p | SN7450 iep 15p | SN7480 6-05p 5-85p PA[}KS
8N7401  16p 15p | 8N7425  55p 50p | SN7451 6p 15p | 8N7490  74p  72p
8N7402  16p 15p | SN7427  48p 46p | 8N7453  16p 15p | 8N7491 1.10p 1-0dp 4 VOLT 16 VOLT 40 VOLT
8N7403  16p 15p | SN7428  77p 72 | SN7454  18p 15p | 8N7492  74p 72p | 47uF 63p | I15uF 6ip | 47uF 619‘ —
ggum %Gp igp ! ggmo igp }gp sgmg 16p égp szms 7;1) 72p | 100uF 6ip | 33uF 6ip | 100uF 9p
7405 6p P 7432 p p | 8N747 83p p | SN7494  85p 72p SOuF 1
8N7406  38p 35p | 8N7433  9dp 82p SN7472  33p 20 ‘ 8N7405  85p 72p %gg“; ﬁp ?E;SFF 639 220LF |?p Unmarked
SN7407  38p 35p | SNv437  72p 69p SN7473  4lp 36p  SN7495  85p  92p i p K P | STouF PiPacks
8N7408  20p 18p BN7438  72p 89p | SN7474  4lp 38p | SN74100 1-80p 1.75p | |900uF  I3p | 220.F o | 4704 90 ores
SN7400  20p 18p 8N7440  16p 15p | 8N74756  50p 47p  SN74104 1:09p 1-08p | 4700uF  29p | 680uF 17p | 680uF 25p N8
8N7410  17p 15p | SN7441  74p 70p BN7476  4d4p 43p | SN74105 1-09p 1-08p 1000.F 17p | 1000uF 25p | 55
8N7411  27p 25p | 8N7442  74p 70p 8N7480  73p 70p | SN74107 d4dp 42p 1500uF 25p | 2200uF 44p P
8N7412  38p 35p B8N7443 1-43p 1-37p  BN7481 1-82p 1-28p SN74110 8lp b9p 2000.F 43
8N7413  32p 20p SN7444 1-43p 1-37p | 8N7482  97p 05p | SN74111 1-837p 1-27p L H P Pack of 10
8N7416  47p 43p | 8N7445 2-00p 1-92p = SN7403 1-20p 1-15p | SN74118 1-10p 1-05p 6§ 3VOLT BC108 55p
8N7417  47p 43p 8N7446 1-07p 1-02p SN7484 1-10p 1-05p | SN74i19 1-47p 1-37p | 33uF 6ip BCLOT
8N7420 18p 15p | BN7447 1-10p 1-08p B8N7485 3-96p 3-85p | 8N74121 4dp 4lp | 684F 64p (Plastic can)
SNT422  55p  50p | SN7448 1-10p 1:08p  BNT486  36p 35p | SN74122 1-54p 1-43p | |50,F 63p 25 VOLT
* Devices may be mixed to qualify for Price Breaks 470uF Iip | 10uF éip Pack of 10
* 100 Plus less 10% off 25 plus break 680pF 13p | 22uF 6ip Plastic BC108
IS00uF  18p | 47,F 6ip 850
2200uF 18p | 100uF 8p —
- - - | 3300uF 26p | I150uF 8p 63 VOLT Pack of 10
Linear Integrated Circuits BOE 100 | I bp e
470uF 13p | 2-2uF 6ip (nnmarked)
301 DIL 50p | 723¢c DIL 99p ‘ | 680F 20p | 4-7uF 6ip but tested
ggi g%?ll)« YT ggn TE?c ’Brtl))‘l"; m ggp 10 VOLT 1000.:F 22p | 6:8uF éip|_
p  T4lc N DIL D | 6
3014 DIL 69p  74lc 14 PIN DIL 39p 3‘%“; ste §%88“’; 2:p ;g“; dp 22045
3014 TO99 89y | 74lc  TO99 alp A 1P =z p ul p (unmarked)
3014 8 PIN DIL 66p | 747c DIL 48p 1004F éip 68uF 10p 33p each
307 DIL ggp 748¢c DIL 39p 220uF 8p :(s)g#”; :;D
307 ¢ P | 748c TO99 41p 330uF 10p 1 P! Packofl0
ggé gg;g DIL a_ggg 1437 DIL 1-27p 470uF 10p 40 VOLT 220uF 19p |oN2926G 55p
3084 TO9Y 6 -40p | 1458 TO99 1-27p [000uF lip | 6-8uF 64p | 330uF 22p| unbranded but
709c DIL 36p | 3046 DIL 84p 1500uF  20p | ISuF 6ip | 470uF  26p o]
709¢c  TO99 3lp | 7503 DIL 1-27p 2200uF  24p | 33uF 6ip | 1000uF  44p —
- S - ‘Unmuked but fully
= tested
Tra ns|stors MULLARD POLYESTER'’S o NSO
|1
MULLARD POLYESTER CAPACITORS C280 SERIES . {0 plus 27:
AC107 1ep|chs 36p) BF260 28p, OC44 . 14p! Diodes & |250V P.C. mounting: 0-01uF, 0-015uF, 0-22uF, 8§p.0-331F, 0-047uF, 0-068uF, 4p.0- 1uF, 44p
28}233 i;p ggiﬁ ggp BF329 %Sp 0C45  14p| Rectifiers |0 10uF,0:224F, 5¢p. 0-3312F, 7p. 0-47uF, 8}p.0:681F,12p. 1-0uF, 14p. 1- 51 F, 22p.2 2uF, £7p |~
P p| BF330 18p| 0C70  23p — ——— e
ACI28 18p| BCl44 30p| BF390 37p| OC71 14p| 1N914 8p | MULLARD POLYESTER CAPACITORS C296 SERIES FULLY
AC142K 22p BC145 26p| BFX84 28p| OC72  14p| INSIG 8D |400V: 0-001,F, 0-0015uF, 0-0022uF, 0-0033F, 0-0047uF, 24p. 0-00681.F, 0-01.F, 0-015u¥ |MARKED
ACI41K 20p| BC147  9p| BFX85 85p| OC81  14p| IN4148 8D |0.022uF, 0-033uF, 3§p. 0-047uF, 0-068uF, 0-1uF, 41p. 0-161F, 84p. 0-22uF, 8ip. 0-33uF. |TYPES
AC176 15p| BC148  9p| BFX86 22p| 0C83  22p 1844  10p \19p 0-47uF, 14p. | .
AC187 18p BC149  9p| BFX87 28p| 0C84  28p IN4007 22p|160V: 0-01uF, 0-016uF, 0-22uF, 0-033uF, 0-047uF , 0-068uF, 8p. 0-1uF 34p. 0-16uF, 4kp. | ADI61, ADI62
ACIS7K 20p| BC158 16p| BFX88 26p TIP29A 53p| 18113 17p 0-22uF, 5ip. 0-33uF, 6}p. 0-47uF, 8}p. 0-68uF, 12p. 1-0uF, 144p. | M/
ACI88 13p| BCl54 17p| BFY50 21p| TIP30A 64p! 18120 17p — = — |1-9 59p
ACI88K 20p BC157 13p| BFYS1 17p| TII'31A 64p| 18121 15p | VOLUME CONTROLS 10 plus 53p
Ag‘\;l; g{ BCL58 gp BFY52 17p| TIP32A 78p lg}g? lillp Potentiometers 2 RS & RECTIFIERS I
ACY1 p| BCl159 p| BFY64 89p| TIP33 £1.-05 1 P |Carbon track 50! to 2- . .
ACYI19 25p| BC167 18p| BFY90 72p T34 18132  18p |Log or Linear ke 1 AP I X3 | BC197-BC108
ACY20 22p| BC168 1lp| BSX20 19p £1-54| 18920  8p |Single 13p, Dual gang (sterco) 44p 50 IN4001 44p PL4001 8p BC109
AgYél ?gp 30160 1lp| C407 22p| TIP35A %gg% lgp Single type with D.P. awitch 18p extra. 100 IN4002 4{p PL483‘2 ggu Haggg g:
ACY22 18p BCI77 15p|C426 83 p | - —_— —— 200  IN4003 5¢p PL4003 [
ACY39 88p BC179 15p G428  8lp| TIPSGA 1894 6p |SLIDE POTENTIOMETERS 100 IN4004 6ip PL1004 10p 100 plus Sip
ADI40 40p| BCIS2L 8p C450 17p £319| AAIL9 11p 58mm, TRACK i 600  IN4005 8p PL4005 13p ‘
AD142 44p| BCIS3L Bp| MP8111 36p| TIP41A 79p| AA129 1lp |SINGLE GANGED, LOG or LIN 1k to 1M.| go0  IN4006 8p PL4006 15p rnc 182L:-3-4-212-4
AD143 38p BCI84L Op| MP8112 42p| TIP42A 9lp| AAZ13 1lp |45p each 1000 EN4007 10p PL4007 20p 9
AD149 38p| BC186 33p| MP8113 85p| 2N706 13p| AAZ16 14p [TWIN GANGED, LOG or LIN 1k to 500k. 10 ptus s
AD150 60p| BC212L l{n MP8121 33p| 2N930 23p ﬁAzu iap 86p each. ° P
AD161 26p| BC213L 1lp| MPB122 44p| 2N1131 22p| BAl0O ? (A =T
AD162 20p| BC214L 11p| MP8123 50p| 2N1132 28p| BA102 25p CARBON SKELET?N PR,ESETS BRIDGE RECTIFIERS AC127 or AC128
AD M/P 50p| BC268  9p| NKT21128p| 2N1613 22p| BALls 8p |Small high quality type (lincar only) . o AMP 1-9 13p
AF114 14p| BC259 9p! NKT21228p| 2N1711 28p| BAl44 é‘p Ail‘::;tlgvea 100-55};11:‘5:hohm& PIV. 1AMP 2 AMP 5 AMP 10 AMP 10 plus 12p
AF115 14p| BC267 1d4p| NKT214 26p| 2N2904 40p| BA145 22p |- ? 20
AF116 14p| BC268 16p| NKT217 56p| 2N2904A | BALS4 14p |28 walt _ 8ip each =i B bed el el PO e
AF117 14p| BC300 40p| NKT26123p| 44p| BAX13 l4p VEROBOARD 015 01 200 87p 60p £198p £2-31p
AF118 92p) BC301 32p| NKT27120p 2N2005 46p| BAX16 1ldp Matrix  Matrix |400  4gp 8dp 215 £24% |zpNER
AF124 27p| BC302 30p| NKT27420p| 2N2924 18p| BAY1S 18p 24in x 3%in 19p 26p 800 44p  86p  £242p £2.75p EN
AF139 305 BC303 B0p| NKT27525p  2N2926 10p BAYSL 9p ofin x Bin 28p 28p 800  49p |DIODES
AF239  4lp| BC304 40p NKT40371p| 2N3053 £6p| BY100 18p |gjin x 3¥in 28p 28p 400 M/W 59
AL100  77p| BCY70 17p| NKT40583p| 2N3054 55p| BY126 18D [33in x 5in 33p 32p S
AL102 66p| BCY71 87p NKY603F | 2N3066 62p BY127 19p |Bin x 17in (plain)  84p - e,
AL103 55p| BCY72 17p 86p| 2N3405 44p| Byx 10 24p | Vero Pins (bag of 36), 22p THYRISTORS £
AS8Y26 3lp BD123 66p| NKT613G | 2N3663 57p 0A5 1gp | Vero cutter, 50p; Pin insertion Tools (0-1 and All voltages
AsxaT agp BDLSO0 80p 83p| aN3702 9p| OAD 11: 015 matrix) at 6lp. PIV 50 100 200 300 400 |3-3—33 Voit
AU10 131 68p| NKT67426p| 2N3703 9p e 9p each
AUI10£1-10 BD132 90p| NKT677G | 2N3704 0410 24p [SLIDE SWITCH ln B ' &5 2 B P
AUl1l1 77p BD135 42p D[ 2N3705 0A47 9p SPST 11p each. D P.D.T. 138p each. :7AAu)pq * 86 1-01 1-24
BC107 9p| BDI36 50p| NKT71332p| IN3706 p.omo 8p MINIATURE NEON LAMPS P 1 watt 5%
BCI08  9p| BDI141£1.87 NKT77327p| 2N3707 9p o =
5 q 5 0OA73  11p (240V or 110V 1-4 §p, 5 plus 44p each. All voltages
BC109 9p BDI142 50p OC19  55p| 2N3708 9p| 68--200 volt
BC13 15¢p Bi139 33p OC20 b5p| 2N3709 9p| 0A79 80 |MINITRON DIGITAL RESISTORS [14p caon 00"
BC116 16p| BFI73 20p| OC23  33p|2N3710 9p| OAS1 90 [|NDICATOR TYPE 3015F LGS
BCI125 16p| BF177 28p 0C25 28p| 2N3711 95| 0A85 11p Reads 0-9 d decimals 1 watt 59 carbon 1p each |
BCI268 25p| BF178 20p OC28  83p 2N3794 170 gagp  8p | rooss oo 2AN¢ decima } watt 109 carbon 1p each 10 watt 59
BC132 18p BF179 35p OC29  33p| 2N3819 28p| OA° P |(Data Sheet on request) 1 watt 10% carbon 2{p each °
BCI34 16p BFI94 15p OC35  38p|40361 50p OAYl  BP IONLY £ Range 10 ohms to 47 meg. [ AUl Voltages
BC135 18p| BI'195 17p  OC38 88p’ 40362 50p| 0A95 8P |16 DIL Socket 33p t watt mjo 2% 3p each 7.5—100 Volts
BC137 16p' BF244 27p 0C41 14p! 40636  50p' OA200 11p |Driven by 7447 £1:05 Range 10 —1 meg ohms ’Slp each
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Don’t let the amazingly low
price fool you.
This is the real thing.

By following our current constructional project you
can puttogether an electronic sound synthesizer
incorporating many of the facilities to be found in far
more expensive designs. These include - in addition
to filtering, mixing and reverberation —a waveform
generator with variable exponential attack and delay.
You can simulate the sounds of piano and
harpsichord along with a wide range of instrumental
and electronic sounds.

How to
uild an
Electronic
ound
Synthesizer

An Approach to Amplifier Design.

The second article in this important series analyses
the relationship between negative feedback design
and steady state forms of distortion. It also discusses
transient phenomena as a major factor in design
theory and looks at several designs in this context.

WirelessWorld

September issue 20p

foronly

MAIL ORDER COMPONENTS AND HI Fi
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 PM. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

DUTH MALL, EDMONTON, N.9 8031685

CRESCENTI ... .

11 & 40 MAYES ROAD. 10NDON N12 6T sss 3206

“CRESCENT” BUBBLE LIGHT PR TRI-VOLT BATTERY DIGITAL CLOCK KIT | AL20 5 WATT AUDIO AMPLIFIER
SHOW ®  ELIMINATOR m ol Nixie dig. clock kit | 4 low cost high auality 5 watt audio
A new and Enables you to work 9 - ¥ of components: acl:]mplete :rr;::::}:r re‘éf;rldgne]d 10; a“(:e t,}:I R steégu
exciting your Tranaistor set_ of easy to follow | oreiohe players and other aucio
teature for Radio, Amplifier or instructions: printed circuits made to | STWPMent- .
the pro- Cassette, etc., from Inake construction as simple as possible: | SUPPLY Voltaze = 9 to 30 volts.

fessional disc jockey or to give | theu.c.mainathrough this compact a cabinet and front panel to give a | Freauency = 50 to 25 kHz.

the private party an electric
atmosphere, a projected kaleido-
scope of colour makes the music
you produce more interesting
and will appeal to the visual as
well as the audio senses.

This budget system comnpares
very favourably with the more
sophisticated and much higher
priced models.

Bpecificatlon--Projector: 150W, small size : 2in X Z}in
convection cooled, at 30ft the TRI-VOLT CAR SUPPLY STEREOQ/MONO{ £40 per 100 relays. X 2%in. 83p plus 15p
projected image = 161t; Motor: | pnaples you to work your Trarmistor Radio, Amplifier HEADPHONE P. &P

1rev per 2 min. Liquid Wheel: | or Cassette, etc. from the 12 volt carsupply. Positiveor | VOLUME TWO WAY STEREQ

6in diatoeter multicolour. negative earth. Approx. size — 2in. x 3fin. x 1jin. |CONTROL BOX ADAPTOR

The Motor is fitted to the | 7pi7converter supplies 6, 74 or 3 volts and is transistor | V1U8 stereo

Projector and can only be
purchased as a single unit. The
Liquid Wheel, however, s our
very popular standard model &
may be purchased separately. A
bargain— Projector with Motor

Eliminator. Just by moving a
plug you can select the voltage rou
require, 6, 74 or 9 volt. This
means all your transistor power
pack applications can be handled
by this one unit. Approx. size
2%ip x 2}in x 3in. Our Price
2275 plus 10p P. & P. Same
model suitably wired for the
Philips Cassette £3 pius 10p P. & P.

professional finish.

information.

All for the price uf
the components. £22.50 4 50p P. & P.
Please send 8.A.E. it you require more

Overall 8ize

3in x 2}in x lin approx.
Full technical data and diagrains with each module.
All guaranteed and a bargain at £2-88 pius 5p P. & P.

VAT
From 1lst April, 1873, will you
please include on your Total (Goodx
plus Postage and Packing) Value
adt‘l:d Tax at the Standard Stated
ate.

regulated. A real money savirg device for £2-50 plus

10p P. & P.

phones into this

MINI LOUDSPEAKERS
2%in 80 ohm, 50p;

2iin 40 anm,

Complete  with

200/250V MAINS RELAY
Heavy duty contacts. 2,500
coil. All new andu nused I

mains relays 50p + V.A
Free. Special
quantity price:

control box and you then
incorporate a right and
lett hand volume control
and a stereo/monoswitch.

Stereo Jack plug to two
atereo free sockets, com-
plete with 110mm cable.
For connecting twostereo
inputs into one.
atereo

A4 MAINS TRANSFORMER
Fused Primary 240V. Secondary 220V
@ B0mA. 6:3V @ 1A. This trans-
former is made to a very

high standard and is a

EMI LOUDSPEAKER 450

ready for instant use, £15; 6in Li- | 50p  Please include 3p P. & F. on jack plug and 2m cable. A |A bargain at 856p. plus] 10W 13in x 8in + two 2:2}in
quid Wheel, £5=£20 + 75p carr. | eacs L.8. bargain at £1. P. & P.10p op P. & P. tweeters and cross-over. All wired
C CENT and ready for unme. This ever-
e CRESCENT CASSETTES &‘ SCRESCENT .| LOW VOLTAGE | pobular £50 in 3-8-15 obm imp.
Top quality cassettes a? unbeatable prices (complete with SINGLE AMPLIFIER £3 75 plus 38p P. & P. each.
standard storage case): C60 28p, C90 38p, C120 4&p plus cresct"t CHANNEL 5 transistor y
e sk 0B B & B beat - SOUNDTO | with volume control, is suitable 7in x4in LOUDSPEAKER

X 4 o] quality
PSYCHEDELIC LIGHT CONTROL UNIT brite ¢ This fantastic ‘\g'ri]lgg\;vg';b;ur:dlsﬁc'a:“spp},:y: upenkerpideal where
Three Channel: Bass Middle—Treble. — little  hox | output, small size is import-
Each chanpel has ita own sensitivity | approx. 4 x 3° x 24" when | with l{lgh IMP input this ampli- € ant. Manufactured
control. Just connect the Input of this] sonnected to the output of a | fier will work as a record by E.M.I. for a well-
unit to the loudspeaker terminals of an | gound source from1 to 100 watts player baby alarm ete. kpnown  hi-fi  set
amplifier, and connect three 260V up to f produces a psychedelic light amp"ﬁer. ' o maker. Bize: 7inx
) 500W lamps to the output terminale| gigplay of up to 1000 watts. milt 4in. Impedance: 8 ohma. Flux:
of the unit, and you produce a fascinating | compiete with a sensitive level a 38,000. Max. Free range: 90Hz to
sound-licht display, (Al guaranteed) | ontrol the unlt le fused and cao- £1-75 12kHz. Power handling: 6W.
£18.50 plus 38p P. & P. not harm your amplifier. Unbeatable. Price: £1.60. Free

1 you require more i nformation please send 8.A.E. A Bargain at £7-50 plus 10p. plus 13p P. & P. | postage on thle item.
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pars for
PRACTICAL
ELECTRONICS
projecis

After many requests, Electro Spares are now supplying lists
of components for all the projects featured in ‘ Practlcal
Electronics "', commencing with May 1973 issue. Just forward
an S.A.E. (preferably 9* x 4” minimum), and state which project
Is of Interest to you—we will forward an individually priced list
of the components required.

No need to buy a full kit—you need only purchase the parts
you require at any one time.

All Electro Spares supplied components are new, branded
products of reputable manufacturers, and carry full makers'
guarantee.

We regret we cannot supply lists for projects published before
May 1973 issue.

""ONE SOURCE" BUYING MAKES SENSE—

IT CAN SAVE YOU TIME, MONEY AND POSTAGE

“p.e.” f.m. varicap stereo tuner

Electro Spares offer a kit of high quality parts to the published
speclfication for this remarkable tuner, featured in * Practical
Electronics ', May 1973,

Features include pushbutton “"Spot On' tuning, with up to 5
pre-set stations (no difficult tuning dial and drive cord). Easy,
"'no problem' construction, requiring only a few simple setting
up adjustments with a D.C. Voitmeter. Uses NEW pre-set
modules for R.F. and I.F. circuits—no clrcuit alignment. High
efficlency integrated circuit Phase Lock Loop Decoder for
perfect stereo reception, with stereo lamp indlcator.

Fibre Glass P.C. Board, neat slim line cabinet, with brushed
aluminium front panel, push buttons, etc., etc.

IDEAL FORUSE WITH THE “TEXAN", "‘P.E. GEMINI"
AND ANY GOOD QUALITY STEREO AMPLIFIER.
Please send S.A.E. for fuil details.

[T H 1]

p.e. gemini”’ stereo amplifier
QUALITY HI-FI FOR THE HOME CONSTRUCTOR
30 Watts (R.M.S.) per Channel into 8 ohms!
Total Harmonic Distortion 0.02%, !
Frequency Response (—3 dB) 20Hz — 100kHz!
We are still continuing to supply components for this fabulous
amplifier, which 1s now recognised as practically the ultimate in
High Fidelity. We know of no better unit for the home construc-
tor, and can supply a booklet, containing full specification,
complete constructional information, wiring diagrams, fault
finding guide, etc., etc., price 55p plus 4p postage.
Our new, low comprehensive price list is supplied with each
booklet, or supplied separately on receipt of large S.A.E.
FOR PEOPLE WHO REQUIRE THE BEST —

IT HAS TO BE THE “p.e. gemini”

NOTE OUR NEW ADDRESS — WITH NEW MAIL ORDER DEPARTMENT
FOR QUICK EFFICIENT SERVICE.

PLEASE PAY US A CALL—VISITORS WELCOME —EASY PARKING.

Electro-Spares

288 Ecclesall Road
Sheffield S11 8PE
Tel.: Sheffield 668888

‘**THE COMPONENT CENTRE
OF THE NORTH"

COMPARE _OUR PRICES

ml r Bargail
E.M.I. 13in X Bln3 8 & 15 ohms

plain 2:00

with tweeter 2:25

twin tweeter 3.50

Type 350 -20 walt with

tweeter 8 chms. P.P. 37p. 728
8in X 5in 3, 8 & 15 ohms 110
64~ (93850) 8 ohm 2:20
8" (14A/1000) 8 ohm 10 watt 4-00
EMI 31" Tweeter C/Magnet 8 ohm 1-00
FANE 7in X 4in 3 & 8 ohms 80
8in 8 obm, dual cone 210
CELESTION 8in 15 ohm 1.40
BAKER GROUP 25 12in 25W

8 or 15 ohm 8-00
Poatage 25p per apeaker
5" 8 ohm ¢/magnet P.P. 10p 80
2}in 8 or 64 ohm P.P. 10p 48
Kil-torm cabinets, teak

(17in x 10In X 6in) 2:85

with & 13in X 8in or 8in cut out
18in X 11in x 9in with 13in x 8in
cut out for EMI 350 £3-05
(12in X 12in x 8in) with a Bin x
5in or 8in cut out. 2
{please specify cut out)

Add 38p per Cabinet for post & packing

ACO8 GP91/28C or GPB1/38C stereo
80

compatibie
ACOS GP94 stereo ceramic 1-50
ACOB GP95 atereo crystal 116
ACOS GP96 sterec ceramic 1.50
9THAC Sconotone stereo ceramic
(diamond) 170
YTHAC/G 8onotone stereo ceramic
(diamond) slimline 1.70

ACOB GP87/2C mono cryatal

ACO8 GP101 compatible crystal 86
19-T1I Sonotope stereo crystal 80
Postage 5p per cartridge

Battery Eliminators
240v input 6 or 9v d.c. output

at 150 mA 1-89
12v d.c. input (for cars, fits in

lighter socket) 6, 7 or 9v

d.c. output at 300 mA 2.50
P. & P.10p

Microphone Bargains £p
CM 20 Crystal Hand 3%
DX 143 Dynamic, cassette- -type

stick
CM70 PLANET stlck metal,

switch crystal 1.45
DM160 Dynamic uni-dir,

ball metal 376
UD130 50K /600 ohm uni-dir.

ball metal 4-50
TW209 Lesson dual imp batl

metal uni-dir 5-75
Condenser Mike uni-dir 600 ohin  7-85
Guitar mike 45
Lapel type, crystal 40

Postage 17p each

Cariridges—with standard fttings
& atylii

RIVERSDALE
ELECTRONICS

Tapes— " 'MYLAR" base fineat quality
British made.

5in 6004t 36p 53in 18001t 85p

3in l?gg;t 45p 7in 12001t 55p

e '20or S0 7in 13001t 80p

63in 12001t 65p 7in 24001t 9bp

Postage 9p each

Plastic Library Cases for
bin Reels 18p 7in Reels 21p
5%in Reels 18p P. & P. 5p each

THIS MONTH’S

SPECIAL OFFER
EMI Loudspeaker Enclosure Kit
(LEK 450/8). Comprising 22 EM]I 450
Speakers (8 chin 10 watt, T/Tweeter
plus crosg-over) and 2 EMI Cabinet
Kits 18”"x10"x 117, Plus acoustic
wadding, glue, screws, instructions,
etc. Recom. Retail price £29.20,

Bargain at £18:00 inc. VAT, plus 50p
P. &P

Add 10% V.A.T. on prices incl. P. & P,

Maii Order Dept. E9/73,
P.0. Box 470,
Munchester MG0 4BU
SEND 25p FOR
COMPLETE CATALOGUE

ALL OUR MERCHANDISE IS FULLY GUARANTEED

FIRST TIME EVER at £42:50,
Solartron CD711S2 Double Beam
Oscilloscope d.c.~—9MHz; 3mV/icm;
trigger delay; crystal calibrator;
4in flat faced tube. In good working
condition. Carriage £1-50.
SOLARTRON CT 316 (D300
range). DC to 6 mcs. 37 tube. TB
up toO 75 micro secs per centimetre.
Built in calibrator. Size B)"x 11" x
20", Price £22-50. Carr. £1-25.
MARCONI1 _VALVE VOLT-
METER type TF 958(CT208) DC to
100 mcs. 5 mirror backed meter
complete with probe, leads etc.
£12-50. Carr. £1-25.

GRATICULES. 12cm x l4cm in
High Quality plastic. 30p each.
F. & P. 5p.

MODERN TELEPHONES type
706. Two tone grey, £3-75 each.
The same but black, £2-75 each.
P. & P._25p each.

Also TOPAZ YELLOW £4.50
each. P & P. 25

STANDARD GpPO DIAL TELE-
PHONE (black) with internal bell,
87p each. P. P. S0p. Two for
£1-50. P. & P. 75p All telephones
complete with be!l and dial.

20Hz. to 200kHz WB SINE AND
SQUARE GENERATOR. Four
ranges. Independent amplitude
controls, thermistor  stabilised.
Ready to use. 9V supply required.
£6-85 each. P. & P. 25p. (Not cased,
not calibrated.)

WOBBULATOR. Sweeps 8 to
45MHz ready to use. 6-3V ac.
required. £9 each. P. & P. 25p.
(Not cased, not calibrated.)
CAPACITOR PACK. 50 Brand
new components only 50p. & P,
17p.

5 MOVING COIL METERS
various, £2. P.

POTS—I10 d1ﬁerent values Brand
new—50p. P. & P. 17p

COM PONENT PACK connstmﬁ
of 22 poie 2 amp push onjol
switches; 4 pots, various, brand
new; 250 resistors { and 1 watt,
many high stabs, etc. Fine value at
50p per pack. P, & P. |7p.
P.C.B.PACKS S &D. Qu:nutylsqh
Eno tiny pieces. 50p plus P. & P

3
FIBRE GLASS as above £l plus
P. & P. 20p.
5 CRYSTALS 70 to 90kHz. Our
choice, 50p. P. & P. ISp.
natched pairs, 50p per pair. P. & P,
P
TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin 10/60pF
ceramnc, 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset JOIIO pF _on ceramic base.
ALL BRAND NEW, 25p the lot.
P. & P. 10p.
ELECTRONIC TIMER UNITS
—wall or bench mounting—2
Hybrid timer boards may be
removed leaving excellent 12V
battery charger; d.c. Power supply,
etc. Price only £2.50 incl. carriage.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each.
Information 5p.
PHOTOCELL equ. OCP71, 13p
ea
PHOTO RESIST type Ciare 703,
Two for 50
AMERICAN OSCILLOSCOPE
type USM24. A 10 meg scope—all
min. valves complete with circuit
diagram. Mains input 115 volt 50
cycles therefore £20. With step-
down transformer £22:50. Carr.

MOTOR MIN. SYNCHRON-
QUS. Size 11" x 2" X 17,240V oper-
ation, 3'6 RPM, 25p each. P & P 5p.

DELIVERED TO _YOUR
DOOR | cwt of Electronic
Scrap chassis, boards, etc. No
Rubbish. FOR ONLY £3-50.

PLEASE ADD 10% V.A.T.
OPEN 9a.m. to 7.30 p.m. ANY DAY

CHILTMEAD ' 10

7/9 ARTHUR ROAD, READING, BERKS.

{rear Tech. College)

Tel.: Reading 582605/65916
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YATES ELECTRONICS

(FLITWICK) LTD:.
E

L
K

BEDFORD

RESISTORS
+W fskra high stability carbon film—very low noise—capless construction.

W Mullard CR2S carbon film—very small body size 75 x 2-5mm.
W 29, ELECTROSIL TRS
Power Values Price
watts Tolerance Range available 1-99 0 +
+ 5% 470-22MQ 24 ip 0.8p
3 10% 33Ma-IoMQ E12 Ip 0-8p
+ 2% 10Q-1MQ E24 3-5p Ip
+ 10% 10~ 390 ElI2 Ip 0-8p
t 5% 47Q-1MQ El2 ip 0-8p
4 10%, 19-100 El2 6p 5.5p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
05 watt 5%, Iskra resistors 5 off each value 472 to 1MQ.
EI2 pack 325 resistors £2-40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5k to 2MQ, log or linear (log W, lin $W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 10D, 250, 500 and decades to SMQ. Horizontal or vertical P.C.
mounting (D'} matrix).

Sub-miniature 0-1W, 5p each. Miniature 0-25W, 6p each.

TRANSISTORS

ACI07 15p | AFI25 20p | BDI32 75p | OC28 50p ‘ 2N3702 13p
ACI26 12p | AFl126 20p | BDI33 7Sp | OC35 50p | 2ZN3703 12p
ACiI27 12p | AF127 10p BFil5 25p OC42 12p 2N3704 13p
ACI28 I2p | AF139 32p | BFI73 20p | OC44 12p | 2N3705 12p
ACI3l 11p AFI78 32p BFI77 18p OC45 I11p 2N3706 1tp
ACI32 12p AF180 40p BFI178 32p OC70 12p 2N3707 12p
ACI76 12p | AFI8] 40p | BFI79 32p | OC7! 12p | 2N3708 10p
ACI87 12p 8C107 9p BFIBO 32p oc72 12p 2N3709 lip
ACIBS 21p | BCl08 9p | BFi81 31p  OCBI 12p | 2N3710 1lp
ADI140 50p BCI09 9p BFI194 15p 0cs2D 11p 2N3711 Mp
AD149 45p BCI47 (3p BFISS 15p 2N2904 20p | 2N4062 I2p
ADI6l 33p | BCl48 13p | BFI97 15p | 3N2926R 9p | 40360  35p
ADi62 36p | BC149 13p | BF200 32p | 5\ 997609, 40361 35p
AFI14 20p | BCIS7 14p | BFYS0 20p | 5y 5976y 9" 40362 40p
AEIlS 3% | Bciss 14p | BFYS 200 | IN2926G P | 40408 d40p
AFII7 20p | BCISY l4p | BFYS2 20p Jop | ZTX302 15p
AF117 38p | BCI87 22p BUIOS 225p | 2N3054 S8p | ZTX500 I5p
AF124 22p | BDI3l 75p | OC26 45p | 2N3055 60p | ZTX502 20p
ZENER DIODES WIRE WOUND POTS, 3W. 10, 25,
400mW 5%, 3-3V to 30V, I12p. 50Q and decades to 100k 2, 35p.
DIODES

RECTIFIER SIGNAL

BYi27 1250V 1A 12p OABS 7p
BZYIO 800V 6A 25p QA0 Sp
BZYI3 200V 6A 20p OA9I 5p
IN4001 50V 1A Tp OA202 Tp
IN4004 400V A 8p IN4148 Sp
IN4007 1000V 1A 10p BAILI4 8p

BRUSHED ALUMINIUM PANELS THERMISTORS

12in % 6in=25p; 12in = 24in=10p; 9in x 2in=7p| VA1055S 15p

VA10665 15p
SLIDER POTENTIOMETERS VA1077 15p
g86mm x 9mm > 16mm, length of track S9mm. R53 £1-35

SINGLE 10K, 25K, 100K log. or lin. 40p.

DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 112p.

FRONT PANEL 65p.

18 Gauge panel 12in 41n with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots.

THYRISTORS
2N5060 50V 0-8A 30p,
2N5064 200V 0-8A 47p,
CRS1/40 400V |A 25p,
106F 50V 4A 40p, 106D
400V 4A 55p.

STOW STORAGE DEPOT
EMPSTON HARDWICK

C.W.O. PLEASE, POST AND PACKING
PLEASE ADD I10p TO ORDERS UNDER £2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

ALL PRICES SUBJECT TO V.A.T.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-0014F, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 2ip. 0-0068uF, 0-01uF,
0-015uF, 0-022uF, 0-033uF, 3p. 0-047uF, 0-068uF, 0-1uF, 4p. 0-1SuF, 6p. 0:22uF, 73p.
0-33uF, 11p. 0-47uF, 13p,

160V: 001 iF, 0-015F, 0-022uF, 0-033uF, 0-047uF, 0 068uF, 3p. O 1uF 34p. O 15uF 43p.
0-22uF, Sp. 0-33uF, 6p. O0-47uF, 7ip. 0-68uF, 1ip. |-OuF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0:0luF, 0-015uF, 0:022uF, 3p, 0'033uF, 0-047uF, 0-068uF,
33ip. O I1uF, 4p. 0-15uF, 0-22uF, Sp. 0-33uF, 63p. 0'47uF, 83p. 0 68uF, 11p. 1-0uF, 13p.
1°SF, 20p. 2:2uF, 24p.

CERAMIC DISC CAPACITORS

YLAR FILM CAPACITORS 100V
100pF to 10,000pF, 2p each.

M
0-001uF, 0:002uF, 0-00SuF, O OfuF, 0-02uF,
2ip. 0-04uF, 0-05uF, 0-068uF, O-1uF, 3ip.

ELECTROLYTIC CAPACITORS—MULLARD O15/6/7 RANGE REPLACES C426,
C457 RANGES.

(uF/v) 1-0/63, 1-5/63, 2:2/63, 3-3/63, 4-7/63, 6-8/40, 10/25, 10/63, 15/16, 15/40, 15/63,
22/10,22/25, 22/63, 33/6:3, 33/40, 47/4, 47/10, 47/25, 47/40, 47/63, 68/6-3, 68/16, 100/4,
100/10, 100/25. 100/40, 150/6-3, 150/16, 150/25, 220/4, 220/10, 220/16, 330/4, 330/10,
470/6-3, 5p each. 68/63, 150/40, 220/25, 330/16, 470/10, 680/6-3, 1,000/4, 9p. 100/63,
150/63, 220/40, 470/25, 680/16, 1,000/10, 1,500/6-3, 12p. 220/63, 470/40, 680/25,

1.000/16, 1,500/10, 2,200/6'3, 15p. 330/63, 680/40, 1,000/25, 1,500/16, 2,200/!0.
3,300/6-3, 4,700/4, 18p.
SOLID TANTALUM BEAD CAPACITORS 12p
0-1uF 35V 2:2uF 35V 22uF 16V
022uF 35V 4-7uF 35V 33uF 10V
0-47uF 35V 6-BuF 25V 47uF 63V
1-0uF 35V 10uF 25V 100uF 3V
VEROBOARD JACK PLUGS AND SOCKETS
ol 0-15 | Standard screened 18p 2-5mm insulated 8p
24 x3% 22p 16p | Standard insulated 12p 3:Smm insulated 8p
24 x5 24p 24p | Stereo screened 35p 3 Smm screened 13p
gi ’;g* g;P %;: Standard socket I15p 2-5mm socket 8p
P ‘5m
17 %2k 75p 5750 Stereo socket 18p 3:5mm socket 8p
17 x3% 100p 78p | D.I.LN. PLUGS AND SOCKETS
17 x5 (plain) = 82p | 2 pin, 3 pin, 5 pin 1B0°, S pin 240°, 6 pin
17 %33 (phin) — 60p | Plug 12p. Socket 8p.
17 %24 (plain) — 42p | 4 way screened cable, 15p/metre.
24 x5 (plain) —_ 12p | 6 way screened cable 22p/metre.
2 x 33 (plain) — lip
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1:50
Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery,

LARGE (CAN) ELECTROLYTICS
1600uF 64V  T74p 2500uF 64V 80p
2500uF 40V T4p 2800uF 100V  £2-60 4500uF 25V £1:68
2500uF 50V 58p 3200uF 16V 50p 5000uF S0V £1:10

HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
001 uF 10p 0 047uF  13p 022uF
0022uF  12p 0-IuF 13p 0-47uF

POLYSTYRENE CAPACITORS 160V 24%
10pF to 1,000pF E12 Series Values 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world’s first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
smoke. This decrease is usually large encugh to be utilized without amplification.
Full details and circuits are supplied with each detector.

Detector GDI, £ Kit of parts for detectors including GD! and P.C. board but
excluding case. Mains operated detector £5 20. 2 or 24V battery operated audible
atarm £7-30. As above for PP9 battery, £6°40.

PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high

4500uF 16V 50p

20p
12p

relief. =

LARGE RANGE

ITT/TEXAS

IC’s NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

I-11 12-24 25-99 100 + 7448 185 175 170 165 74118 100 81 73 64

p p [ [ 7450 18 16 14 13 74121 43 40 38 36
7400 18 16 14 13 7451 18 16 14 13 74141 100 95 %0 85
7401 18 16 14 13 7453 18 16 14 13 74145 150 140 135 130
7402 18 16 14 13 7454 18 16 14 13 74150 330 180 150 220
7403 18 16 14 13 7460 18 16 14 13 7415] 10 100 95 89
7404 20 18 16 14 7470 30 28 25 24 74153 120 110 105 95
7405 20 18 16 14 7472 30 28 17 23 74154 200 180 170 160
7406 50 45 40 35 7473 40 38 36 30 74155 150 120 100 86
7407 56 50 44 38 7474 40 36 32 18 74156 130 120 100 96
7408 36 30 17 23 7475 55 52 50 49 74180 155 136 12 105
7409 36 30 27 33 7476 40 36 32 30 74190 195 190 185 180
7410 18 16 14 13 7480 100 95 %0 85 74191 195 190 185 180
7411 23 20 10 18 7481 125 15 1o 105 74192 200 190 180 164
7412 3 30 7 23 7482 100 9 90 85 74193 200 180 170 150
7413 34 18 26 12 7483 100 97 95 92 74196 200 190 180 170
7416 45 43 39 34 7484 120 i15 110 105 74197 200 195 180 170
N B B R A T

6 5 2 37 33

7426 n 29 23 20 7490 75 67 60 52 LINEAR IC’s
7430 20 18 16 14 7491 A 100 92 85 79 709 14 pin DIL 32p
7432 40 36 32 28 492 75 70 65 60 741 8 pin DIL 34p
7440 20 18 16 14 7493 75 68 60 52 741 14 pin DIL 28p
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL 95p
7442 80 75 70 65 7495 105 100 95 %0 747 14 pin DIL 85p
7443 125 120 115 115 7496 100 95 %0 85 748 8 pin DIL 35p
7447 175 165 150 120 74100 250 240 235 230 DIL socket, 14 pin and 16 pin 16p
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CBS SQ*

FOUR CHANNEL DECODER
As specified in the

P.E.RONDO

COMPLETE QUADRAPHONIC
HI-FI SYSTEM

*REGD. CBS INC

COMPLETE KIT OF HIGH GRADE
SPECIFIED PARTS

FIBREGLASS BOARD—COMPONENT
POSITIONS MARKED

COMPREHENSIVE INSTRUCTIONS
ENABLE CONSTRUCTION TO BE
COMPLETED IN LESS THAN ONE HOUR
ONLY A SOLDERING IRON AND A PAIR
OF CUTTERS REQUIRED

DESPATCH GUARANTEED WITHIN

72 HOURS

ONLY £8-80

Including Postage, VAT and CBS
licence fee

SPECIAL
ANNOUNCEMENT

A COMPLETE KIT OF
PARTS FOR EACH
STAGE OF THE

P.E. RONDO
WILL BE AVAILABLE
AS IT APPEARS
IN THIS MAGAZINE

SINGLE CHANNEL
SOUND-TO-LIGHT
CONVERTER

WITH LIGHT DIMMER

Max, Load 2kW at 250V a.c.
Price includes ready built and tested module, edge
connector/mounting bracket, dimmer potentiometer,
audio sensitivity potentiometer, full connecting
data. Price £7-90 inc. VAT + 25p P. & P.
EXTRA FACILITIES. Push-button for Manual
Pulsing, 28p extra. Photocell for turning on the
lights as the ambient light decreases, 78p extra.

THREE CHANNEL
FILTER UNIT

When used with three single channel modules this
unit filters the sound into bass, middle and top
frequencies enabling three coloured light diaplays to
be shown. Independent sensitivity controls on each
channel. Ready built and tested.

Price £8-40 inc. VAT + 15p P. & P.

OIL WHEEL PROJECTOR

Build your own

HULTI-COLOURED

OIL WHEE' L AND
MOTOR

Buitable for mounung

on virtually all Slide
Projectora.

Kit contains:

“ 6in dia. or 4in dia. OIL WHEEL (please atate
size required when ordering).

% Buitable Miniature mains motor.

% Full instructions.

For Professional Discotheque use or home enjoy-

ment. Price £7-18 inc. VAT & P. & P.

ELECTRONIC COMPONENTS

BARGAIN COMPONENT PACKS

Pack No,

1 500 Carbon resistors, i, , 1, 2W.

2 100 Electrolytic Condensers.

3 230 Ceramic, Polystyrene, 8ilver Mica, etc. Con-
densers.

4 250 Polyester, Polycarbonate, Paper, etc. Con-
densers.

o 25 Potentionieters, assorted.

6 250 High-stab. 1%, 2%, 5% resistors.

7 50 Assorted Tagstrips.

8 1lib wt. Assorted Nuts, bolts, washers, spacers,

9

ete.
25 Assorted switches, rotary, lever, micro, toggle,
etc,
10 50 Preset Potentiometers.
ALL COMPONENTS NEW AND UNUSED

21 + 25p P. & P. per pack 25 for 5§ packs
post free,

C.T. ELECTRONICS

267 Acton Lane, London W4 5D6
01-994 6275

'STUDIO ELECTRONICS

P.0. BOX No. 18, HARLOW, ESSEX CMI8 6SH

Telephone: Harlow 25457

UPLEASE SUPPLY ONE P.E. RONDO
HCBS SQ DECODER KIT

|| encLOSE £8 80

' NAME

| apDRESS

P.EY

818

If you have difficulty in
obtaining

PRACTICAL
ELECTRONICS

Please place a regular order
with your newsagent or send |
year's subscription (£2:65) to
Subscription Department,
Practical Electronics, Tower
House, Southampton Street,
London WC2E 8QX

SINCLAIR EQUIP NT

Project 60 FM Tuner £15

2 Z30/Stereo 60/PZS £1675 ((2'05)
2 Z30/Stereo 60/PZ6 £l

2 Z50/Stereo 60/PZ8/Trans (ZJ 20 (£2-70)
-50 (55 Stereo 60 £7-80 (98p)
Z50 £4.30(63p) Transfor PZ8 £2.95 (S0p)
PZS £3-87 (59p) 2000 Amp £24.50 (£2-65)
PZ6 £6:30(8lp) 3000 Amp £31.50 (£3-35)
AFU £4.50 (65p) 2000 Tuner £27  (£2-90)
PZ8 £6-40(84p) 3000 Tuner £27 (€£2:90)
Qt6 £5-90 (79p) Project 605 £20.98 (£2-40)

PROJECT 60 KIT £2.50 (36p)
Qur extremely popular kit contains the extra
capacitors, din plugs and sockers, cable and fuse-
holder needed to complete Project 60.

IC RADIO CHIP TBA6S! £2:10 (32p)
The world's most advanced IC radio chip. Con-
tains RF Amp, oscillator, mixer, IF Amps, wide
range AGC circuitry and voltage stabilizer. With
data £2-10 (32p). Send S.A.E, for free leaflet.
A kit of resistors, capacitors and IF filters is
available to go with the chip for £1-75 (29p).

S-DECS AND T-DECS

5-DECS £1-44 (25p)
T-DECS £2-88 (39p)
u-DEC A £3 (41p)

16 dil IC

carriers £1:20 () 7p)

SINCLAIR SUPER ICI2

ONLY
£2 (31p)

Max. supply volts 28. Power 6§ Watts rms. Com-
plete with free printed circuit board and 44-page
instruction book.

SWANLEY IC TOMORROW  £2.50 (36p)
The World's most powerful IC amplifier. Simitar
to the above but operates at 35 volts max, supply
and gives 12 Watts rms output. Manufactured
for us by a Ieadnnz semncondu:(or company.
Supplied with our instructions and a é-month
guarantee, but no printed circuit,

KITS FOR ICI2 AND IC TOMORROW
Except for the power kits and speakers, all
items suit both integrated circuits,

DELUXE KIT

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1:45 (25p). Stereo
model with balance control £3.30 (44p).

IC12 POWER KIT
A set of components to construct a 28V 0-SA
power supply £2.27 (45p).

IC TOMORROW POWER KIT
A set of components to construct a 35V |A
power supply £2.97 (52p).

LOUDSPEAKERS FOR THE ICI2

Sin Bohm £1 (21p). S5in_x Bin 8 ohm £1-45 (26p).
10in x 6in 15 ohm £2.20 (44p).
PREAMPLIFIER KITS

Type | for magnetic pickups, mics and tuners,
with 3 position equalization switch. Mono
model £1.30 (24p). Stereo mode! £2:30 (34p).
Type 2 for ceramic or crystal pickups. Mono
60p (17p). Stereo £1-20 (23p).

SEND S5.A.E. FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR

Now only £45 (£4-70)

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Please add the sum shown in brackets after the
price to cover the cost of post and VAT,
Official credit orders from schools, etc.,
welcome. Send S.A.E. for free leafler on kits,
IC Tomorrow and TBAG5I. Maijl order only.
No callers, please.
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BRITAIN'S FASTEST SERVICEXS)

ELECTROLYTIC AXIAL LEADS
ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED Mfd Workin Price Mtd Working Price
g
AAT1Y opll BCY72 18p JCA018A  £1-19 | NKT406 &2p | 1N4002 Tp | 2NSTTY “p Voltage Voltage
AC107 50p'| BD124 750 [CA020  £1-55 | NKT713 2p | 1N400 1op | 2N6027 (D13TI) 10 40v P 100 16v 8p
AC126 20p | BD131 TS0 |CA28A  B8p | NKT773 280 | 1N4004 100 “p 1-0 100v 5p 100 25v sp
AC127 250 | BO1 TSp (CA35  £1.52 | NKT781 20p | 1N4005 12p 22 25v TP 100 40v P
AC128 Mp | BD131/132 £1.50 [CA043  £1-73 | NTGD10 p | 1N4006 15p | N84 €01-% 22 63v Sp 100 63v 10p
AC128 AC 176 44p &2 [CA4M  £1-42 | OA4? o | 1N4007 wp | W12 Tp 47 40v Sp 220 25v
AC151 20p | BF11S 2% [CA3046 up [ OA79 oo | 1N4148 4p | N 2 10 25v 5p 220 40v
AC152 25p | BF163 3Mp | CA048 £2-34 | OA81 8p | IN5400 14p 3N152 2p 10 63v 8p 470 25v 12p
AC153 2p | BF167 25p |CA052  £1-80 | OASO op | 1N5404 1p | 2015F 200 22 25v sp 1000 25v 16p
AC176 2p | BFI73 29p |CAES  £1-42 | OAS1 sp | INS408 260 | 015G £2-00 2 40v op 2200 25v
AC153 176K S2p | BF177 25p [CA0BSE  £1:38 | OA5 sp | 1544 % | 700 200 47 25v 8p 4700 16v Bp
AC187K 17p | BF178 ¥1p | CA089E gz-u 0OA200 sp | 15820 ™| 7601 = a7 40v 8p
AC188K p | BF180 3p [CA3090Q £4-70 | OA202 7 15840
AC187/188K 40p | BF 194 18p |CD400TAE  S4p | OC2g .1: 2N4Ds ; ;ﬁg 2 CAPACITORS—METALLISED POLYESTER
ACY1? 27p | BF195 18p [CDA009AE £1-18 | OC25 3tp | 2N69%6 10 | 704 =0 Stock values. MFD Price each
ACY18 20p | BF196 15p [CDA0TIAE  S4p | OC28 Top | 2n697 79 | 5405 20 0 01, 0-015. 0:022, 0 033 3p
ACY13 200 | BF200 wp [CDA0IAE  $4p | OC29 Tep | 2N638 B0 | 7,00 % 0-047 0-068, 010 4
ACY20 20p | BF254 14p |CO4013AE £3-11 | OC3s 0p | 2N706 109 | 7400 20 0-150, 0-220 sp
ACY21 10p | BF255 18p |CD4015AE £2-92 | OC36 &3p | 2N706A 120 | 2410 209 0-33 Tp
ACYZ2 100 | BFX13 28p |CO4017AE £2-92 | OCa1 aop | 2N708 0 | 741 xp [ 047 sp
AD140 o | BFX28 25p |CD4018AE €292 | OC42 sop | 2N 11 500 | 7420 200 0-68 1p
AD14g 30p | BFX84 28p (CO4020AE £3-25 | OC44 20p | 2N914 20p 7425 %p 10 14p
AD161 I7p | BFX8S 3p {CD4024AE £2-00 | OC4S 20p | 2ns18 ap | 730 20 1-5 20p
AD162 37p | BFX86 280 (CR1/051C  S4p | OC71 20p | 2N829 20 | 7449 o 22 24p
:g:gsmsz g gz::; :: gsg:)ogc“nnmp ocr2 20p 2Nsag 20 | 7440 £1-18 Order as 'Polyesters + Capacitance.
-08 | OC75 250 | 2N1131 24p | 7 .
:m; 25p | BFYSO 150 gznsquFn-u oc7e 28p | N1z 2p ,ﬁ g:: CAPACITORS—POLYSTYRENE
259 | BFYS1 150 |CZ6 o | OCT7 Qp | 2N13R 1p i Axsal o | K
AFYI6 2% | BFVS2 15 | D10 (NTGD10) ka1 20p | 2N1303 biés ;::2 :: 1al leads. Clear encapsulation. 5% Tolerance, 160 volt wor ‘Pnr?ce
::1‘:: Bp | BFYS3 A 0 | OCB1D 20p | 2N1304 M | 747 £1.28 Stock values each
Mp | BFYSO £1-08 |IRT84 £2-80 | OC83 2p | N10S M4p | 7450 20p 100pF, 150pF 330pF, 470pF, 560pF. 680pF. 820pF
AF124 2% | BP10T TSp | IR2160 #5p | OC84 250 | 2N1306 Np | 7451 20p 1000pF, 1500pF zgoo . 3300pF. 4700pF . 5600pF , 6800pF Ip
:ggg m SFR':SSS n‘«: IJI;(‘:ZZ:) ::: gg:% 11: ﬁ}ﬂ :2 7453 20p Order as Polystyrenes + Capacitance
P 7454 20p
AF13g 47p | BSX19 o |LICT09C/S  a2p | OCIT1 Wp | 2N1309 Mp ALUMINIUM HEAT SINKS
:i;: 3 gssg : tig%i nﬁ g;’z;” :g 2"“05;"3;0“" 6 31‘7‘3 : 10DN 38p (Plain All undrilled); 10DDR 45p (Plain All drifled 2 x Tod):
:g?]; :: g:g :: t:&”u;‘“g: 8::? :: g::?ﬁ ::: ;:;g ‘?‘; zléav;ulglack Anodised undnlle':)bfaLD; 27p;Plaln All undrilled}
7474
rr Lol ToEARD |Gl B0 e Bl e | pin mw:lggno;ul;i 'B(iin Dif 1epER
S Dlaw mpew aniom mises Rin o= i T
BA138 15 | BTY79.400R MC1307P  £1-88 | PN107 | m21s  mp| 70 &2 NYLON NUTS AND BOLTS
BAX16 13 £1:80 |MC1310P  £2-95 | PN108 p | 2N2219A 5% | 7,83 'y Cheese head screw bolts. Nuts with integral washer. Moulded
BB103 18p | BT106 £1.20 [MC1330P  80p | PN108 Tp | 2N2368 1P | 7486 e in high density nylon. Ideal for mounting “live’” assemblies. power
88104 p | BZYS8C3VI 13p | MC1352P £2-00 | PN3819(2N3819) | 2N2369 17 | 7490 00 transistors, etc
BB105 Xp | BZYBBCIVE 13p [MC1466L £4-20 2N2369A 17 | 74914 -2, Each pack consists of four nuts and tour screw bolts X
8C107 13p | BZYSS8C3VE 13p | MC1466L €2-88 | SC146D  £2-00 | 2N2484 @p | 7492 50 Pack No Thread Length Quantity Pack Price
BC107/8C177 33p | BZYSBCAVI 13p | MFCAO00B  68p | ST2 2p | 2N2646 80 | 7493 %0 HSN1T SBA % 4 10p
8C 12p | BZYSBCAV? 13 | MCAO24P  £2-20 | SL103A S0p | 2N2904 “p | 7404 -1 HSN3 6B, : a 0p
BC10&/BC17828p | BZYBSCS5V! 13p | MCAO44P £2-20 | SL403A (Rect) 2N2904A ®p | 7495 op Order as Nulsand Bolts” + Pack No
BC109 13p | BZYBBCS5VE 135 | MFCBO30  £1-63 2N2905 [ 5
BC10/BCT7933p | BZYSBCEV2 13p | MFCBO40  £1-15 | SLaoaA :: NowosA TS| rae0 mhe OPTO ELECTRONICS—3 devices
g(c:w?c 14p gﬁx: :; s:oﬂmo n~2: SLA03D (IC xma 8 | 74107 s2p from our range--OCP71—42p, ORP12--50p, TIL209 Red ied 35p
11 15p C8040 £1:24 | Amp) £2-50 | 2N292S 2p
BC140 0p | BZYSBCAV2 13p [MFC020 £2.12 [T, €112 | 2N2826 e ;:m nf: TEST PROBES
BC147 10p [ BZYSSCIVI 139 | MJES?! $8p | TAAZS 97p | 2N3053 Mp | 7, o Probably the best test probes ever made. When ush a plunger
BC148 $p | BZYBSC10V 13p | MJES20 $5p | TAA310  £1-28 [ 2N3054 p = n.” 5 rmysleel torki lpn U u;hes out and h 'gouhpec 2 ev?ts
74351 £1-10 a spring ed to e p! olds t OMpPon: b
BC149 10p | BZYBEC11V  13p | MJES21 &p | TAAI0 78p | 2N305S 850 | 74153 £1-35 wires, etc while you la%e readings, etc. it won't let go until you
BC1§7 12p | BZY8C12V 13p | MJE2SS5  £1-06 | TAAS61 a5p | 2N3228 0110 400 £2.00 release it
ggsseg 5 1ip &ggcc:gz :; MJESS g Ig:?g g:; %A né: 74156 1.5 KLEPS 3 Black and Red, pair pair £1-30
MtB0 o B .
BCTIST mp | BIVESCIEY T Mgt 35| TLt2  £2.00 | NG e | nm o RESISTORS—METAL OXIDE
. -0 Metal Oxide resistors by Electrosil. Ultra low noise att. 2%
By mseciy w e oEinm Ceinem %l o o ’ b a2
Beie B ! p % | 74152 74 Available in the range E24 between 10 ohms and 1 Meg
6 Np| BZYBSCZ2V 130 [ MIB02MIASR2 | TIPRA Top | 2N3705 e | 74103 €74 EZASerias1011l213151618202224273033
BC168 10p | BZYs8C24V 13p £-56 | TIP41A 85p | 2N3706 10p | 74 i
196 £1-50 36.39 43 47 51 56 6268 75 82 91, and therr decades
BC169 11p | BZY8SCZ7V 130 | MJUSO0 £1.80 | TIP42A  £1-00 | 2N3707 1 | 74107 £1-50 Type No. TR5 Price: 4p each
%1;7'” : g;vvgccg%\: ;:: MJ1000  £1-30 | TiS43 0p | NIT08 el Order as 'Metox value
MM502  £4-44 | VAT0868 15p | 2N3708 10p | 40250 p -
BC178 1ap | BZYSGC12V T0p | MPF102 I7p | VA1039 15p | 2N3710 10p | 40309 “op RESISTORS—CARBON FILM
BC1 BZY9AC 15V
BC1£ :: B2Y8 1Y g MPF 103(2N5457) x::% ::: Zz:g;;; :z“s: g}? g A range of miniature high stability resistors with very low noise
BC182L 10p | BZYSOC24V 70D | MPF104(2N5458) | W05 p | 2N3819 2p | €012 «p ch;ra(:t;zs%ﬁfnd Ic;ng lite Tolevan::les range"s and wattages as
BC18 W | BZYsaCarv 7op WO1 ¥1p | 2n3s20 o8p | 40320 ap i cao - {(Wal aale ra u;gs argoat max magng voltage, P Price
%:SL ;o’: %ﬁ:gx: : MPF105(2NS459) | Wo2 vp | oN3s2E : 40360 sap U{,"aow' 5% 10E—1M £12 o
asp | wo4 np | 2na826 40361 4sp
Eh m[Emov Blwe Sl m|MNe objes & | e 2 E wiOw o B
BC212 12p | BZXSICIOV 299 | NKT211 28p | WoB Mp | 2N3904 2p | 40406 sp UPMO75 075 109 M4 IM  Et2 1 h
BC212L 12p | BZXBICTIV 23 | NKT212 250 | ZTX107 12p | 2N3906 Mp | 40407 “w0p P ‘60 10% 13‘5 M E12 zp
BC238 W | BDEICY Do | NCTZO e | ZTXI08 1ip | 24058 139 | 40408 s4p UPM 0% = ip eech
BC23W308  29p | BZXSIC13V  29p | NKT216 p | 2TX300 13p | 2N4080 11p | 40409 2p
BC257 wp | BZXBICISV 23 | NKT217 sop | ZTX302 10p | 2N4081 11p | 40410 2p Flnnl]w SERV'CE PLUS
8C258 W [ BZX61CIGY 2%p | NKT218 250 | ZTX303 15p | 2N4062 11p | 40430 £1-13 10% DISCOUNT OVER £4. NO POSTAGE 1
BC259 W [ BZXS1C18Y 2 | NKT223 27p | ZTX304 29p | 2N4as1 TOp | 404834 “p (l . /
BCA? 12p | BZXS1C20V 239 | NKCT271 18p | ZTX314 11p | 2N4444 2220 | 40511 £1.02 AND PACKING. TOP QUALITY PRO-
BC308 10p | BZXEIC2V 2% | NKT274 18p | ZTX320 0p | 2N4871 op | 40512 £1-88 DUCTS ALWAYS BY RETURN /
BCVS(‘) z BZ.XB:C’MV : :x‘r’nsA g ZTX330 :z m:g :: ﬁ;: £1-54 COMPREHENSIVE CAT .
BCY3 BZXG1CZTV KT279. ZTX500 -4 >
BCYa2 sep | BZXS1C30V  29p | NKT281 28p | ZTX501 15p | 2N5245 450 | 40600 00 o i 7
BCY33 29p [CAZ004 ™ £2.28 | NKTaSY 780 | ZTX502 19p | INSAST(MPF 40801 0 important Notice “All prices are A
BOY34 20 |CA005  £1-30 | NKT401 71p | 27500 7p | 109 o | 40802 s exclusive of V.A.T. Please add 10% V.A.T /
BCY38 30p | CA1Y 2 | NKTa2 Tp | ZTX504 45p | 2N5458(MPF 40603 90 to the final total of your order after
BCYS8 18p [ CA3013  £1-30 | NKT403 5p | INB14 4 104) 48p | 40860 £1-00 deducting any discount which may /
BCY70 1p | CAOM £1-52 | NKTa04 o8p | 1N3754 20p | 2N5456(MPF 40673 oop be due'
BCYT1 p | CA18 | NKT405 op | 1N4001 i 108 ap | w073 £1-50 /
OEPT, P.E.8;
7 COPTFOLD ROAD
BRENTWOOD
ESSEX /
)
I l o
Ly
s ¥
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Practical Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words).
prepald and addressed to Classified Advertisement Manager,

Box No. 20p extra.
Farringdon Street, London EC4H 4AD

Semi-Disptay £7 per single column inch. Advertisements must be
""Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

FOR SALE

FIBRE OPTICS
Flaxible Light Pipe for conveying light to in-
accessible positions. Fibroflex Type |. Glass
I-14mm effective dia. PVC sheathed, 44p per
metre. (VAT inc.), P. & P, 10p. Any quantity,

Polariser Sheet up to | sq. ft. max. size, 16|p
per sq. in. (VAT inc.), P. & P, up to 6 in, square
10p; over 6 in, square 30p
Cut down glare
% See those nixie tubes
% Cross them for light control .
% Make your own strain gauge for plastics
and glass

Circuit Board Etching Kits. Full ins(ructions.
£1-374 (VAT inc.), P. & P,

Photographic CDS Light Cells—used (with
part of original circuit free), 33p (VAT inc.),
ost free.
All items are strictly CW.O.

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD ‘
ST. ALBANS

TV LINE OUT-PUT TRANSPORMERS
Tidman Mail Order Ltd,, 236 Sandycombe
Road, Richmond, Surrey TW9 2EQ
01-948 3702

CATALOGUE NO. 18, Electronic and Mechan-
ical Components and manufacturers’ surplus.
(redit vouchers value 50p. Price 23p, inclu-
ding  post. ARTHUR SALLIS RADIO
CONTROL LTD., 23 Gardner Street, Brighton,
Sussex.

LARGE QUANTITY test equipment, receivers,
transceivers, meters, variacs, P.8.U.8, Over
1.000 items for immediate disposal. 8.AK.
plus 28p, Refund on purchase over #£2.
F.J.¢.. Colne Mill, Alvington, Lydney,
Gloucester.

SEEN MY CAT? 5,000 items, Mechanlcal and
Electrical Gear, and materials. S.A.E.
WHISTON, Dept. PE, New Mills, Stockport

3.
Box

PRACTICAL ELECTRONICS. Vols. 1, 2
Bound. Vols. 4, 5 not bound. Offers.
51.

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, etc. 8,000
models, Catalogue 15p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

SERVICE 8HEETS for Televisions, Radios,
Transistors, Tape Recorders. Record Players,
etc., from Bp with free Fault-Finding Guide.
8. A E. orders/enquiries. Catalogue 15p.
HAMILTON RADIO, 47 Bolhemia Road, St.
Leonards, Sussex. Telephone Hastings 29066.

MUSICAL INSTRUMENTS

HALO—the new gear as supplied to Hawk-
wind, Solid Gold Cadillac. Tone generators
£1211, ring modulators £12.77, fuzz box
£11-34, Wah-wah £11.81, treble boost £8.81.
Contact : HALO, Estuary House, Exmouth,
Devon.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V, and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

BOOKS AND PUBLICATIONS

Component problems ?

—write to us for our free
calalogue. Send a stamped addressed
envelope to Dept. PEt

J. T. Eden Electronics
P.O. Box 3

LANCASTER LA1 3MZ

DIGITAL COMPUTER Logic and Electronies.
A four volume Self-instructional course, £2:99
post free. Money back assurance, CAM-
BRIDGE LEARNING, 8a Rose Crescent,
Cambridge.

LADDERS

LADDERS, 241ft £9-80, carr. 80p. Please add
109; V.A. T. to total order Leatlet. HOME
SALES LADDER CENTRE (PEE2), Haldane,
Halesfleld (1) North, Telford, Salop. Tel.
0952-586644.

EDUCATIONAL

EC

previous training in Electronics and Radio.
in Marine Radiocommunication and Radar are also available.
Electronics College, Dept. B/9, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.

TELEVISION TRAINING

(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing.
months' duration, with daily attendance, are available for beginners and shorter courses for men with
Next course commences September 10th. Training courses

Courses of 16

Write for prospectus to: London

ENGINEERS. Get o technical certificate.

Postal courses in Engineering, Electronies,
Radio, TV, 3,  Draughtsmanship,
Buildings, ete., hook from: BIET
(Dept. ZC BPLE 30, Aldermaston (ourt,

Reading, RG7 4P'F.

A SUCCESSFUL
CAREER

Aceredited by CACC.

IN RADIO

Get the success you deserve—take an

ICS home study course. Pass CA&G,
M.P.T. exams FIRST TIME' Free books.
Low cost Personal tuition. Send
TODAY tfor FREE Guide on Radio, TV,

l Electronics, Electrical Engineering.

Dept. 730T

Name
I Address __ 0000

Stewarts Road
London SW8 4UJ

i
: 1
piGs e g
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RECEIVERS AND COMPONENTS

RESISTORS — UNREPEATABLE
CLEARANCE LINE, TOP QUALITY
CARBON FILM
Sug-t-$-4-1-2 waet 59 Tol. Std. Limited No.
29, Hi-Stab. { & ¥ W. only. Wide Choice
Values, E24 Series but NOT COMPLETE
RANGES Values, your choice in 5s, nearest
Subs. given if not available.

59, Std. 55p/100, £5/1,000 No V.A.T.
Hi-Stabs. 75p/100, £6/1,000 Post Free
Special Offer 1,000 Assorted £3, Min. 100
different types given,

WRAP RESISTORS, 9 Ellen Close
North Petherton, Som.

Tel.: N. Petherton 662501

-TUNBRIDGE WELLS. Components from
Teleservice. S.A.E.orcallinforlist. Special
offers, limited quantity; Matched ADI161/2,
68p; 10 transistors similar 2N3702/3 un-
marked, 32p; 12 1N914/6, 20p unmarked; air
spaced twin gang receiver tuning capacitors,
unused, 50p; thin grey connecting flex, 1p yd.
Minimum order 40p, post free, but add 10%
VAT. 108 Camden Road, Tunbridge Wells,
Kent. Tel. 31803.

5—N-Channel FETs 3819E—£I

with circuit
timer, ohm-

Full specification devices
details for building voltmeter,
meter, etc.
Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices.

REDHAWK SALES LTD.
45 Station Road, Gerrards Cross, Bucks.

MAIL ORDER ONLY

BRAND NEW COMPONENTS by return,
Electrolytics 16V 25V, 50V—0-47, 1, 2-2, 4-7,
10 mF, 4p; 47 q. (50V, 8p); 100 5ip
(50V, 19), 220 6p (50V, ‘?) Subminiature
bead-type tantalums 0- 1/35V, 0-22/35V, 0-47/
35V, 1/35V, 2-2/35V, 4-7/35V, 10/16V, 8p.
Mylar Film 100V—0-001, 0-002, 0-005, 0-01,
0-02, 2p; 0:04, 0-05, 3’,0068 0-1, 3}p. Poly-
styrene 63V E12 series 10-1 OOOpF 2p; 1,200~
10,000pF, 3p. Miniature highstab reslstors,
5%, E12 series—Carbon Film W, 1Q-10MQ
(10% over 1 MQ). Metal Film 3W, 10Q-
2:2MQ} and 1W, 27Q-10MQ all 3p each.
Postage 8p. The C.R, SUPPLY C(O., 127
Chesterfleld Road, Sheffield, 88 ORN.
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M. & M. ELECTRONIC SUPPLIES

ALL ELECTRONIC COMPONENTS
SUPPLIED BY RETURN OF POST

ALL BRAND NEW AND GUARANTEED

% MOTOROLA
% FAIRCHILD
* TEXAS
* SIEMENS
% GENERAL ELECTRIC
% MULLARD
s FERRANTI
% R.S. COMPONENTS
S.A.E. QUOTATIONS BY RETURN OF
POST. MAIL ORDER ONLY.
ALL MAIL TO:

11 ANDREW STREET, WALTON
LIVERPOOL L4 4DS

Tismpus elacironis

Add 10% VAT ( &) to all prices. All brand new, no
rejects. Money Back Warranty.
5V DIGITAL INDICATOR: 0-9DFP socket and
filter 2145,
LED TYPE §” 0-9DP DIL £2-26 each; 6x 22.19
each. 4 digit type £11.
LIGHT EMITTING DIODES. All with data and
panel clip. TIL 209 }~ dia. 26p. Red {* dia. type
83p. Green 75p. INFRA RED beam LED £1.10.

A8 d £1.69. Ult ic tr: er £2

DALO PCB resist marking pen 69p. Copper board
12" % 6" BRBP 40p. FeC etch PAK 19p.
INTEGRATED CIRCUITS: with data if required.

IC LITE SWITCH: Photo ampjtrigger 40mA/11-20V
relay or TTL 87p. Dil relay £1-10.

\IC digital cloch

MOS/LBI type. 28 pin, 4 or 6 digit, 12/24hr.
Chip with socket £13; PCB £1.69; KIT 221-48.
?1"31 voltmeter £12. Data 38p. 3W AF amp
741 Dil8 pin 28p; 709 18p. Dil 28p; 748 £8p; mono
710 83p. 556 TIMER/mono/astable osc. clock 93p.
REGULATORS: 1§A 5 to 20V £1-48; 723 §7p.

RECEIVER ZN414 £21-18. Mini Rx Kit 21.99.
1310 stereo decoder for tuner 22-89, KIT £3.45.

1[N TTL SSw

rikhais PRICES

GATES 7400/1/2/3/4/5/10/20/30/40/50, etc., 1l4p
each. 7413 27p; 7441 73p; 7447 £1-08; 7470, 7472
28p; 7473, 7474 36p; 7475 60p; 7476 32p; 7490
58p; 7492 87p; 7480 60p; 7453 £1-10; 7486 37p;
7493 73p; 7494 83p; 7495 83p; 7496 8fp: 74121
45p; 74141 99p; 74190/91/92/93/96 22.39. DIL
Plugs/IC case 10mm high 16 pin 35p,

DIL 8QCKETS: low or high profile 8/14/16 pin 18p.
SEMICONDUCTORS:

2N3055 40p; BC107 8p; B(108 8p;
BC147/8/9 10p; BCL67/8/9 13p; BC
BCE82/3/4 10p; DI 2/3/4 11p; BCY70/72 18p;
BD131/2 §5p; BFY; /52 18p; TIS43 UJT 24p;
2N706 1lp, 2N2369 12 2N29260y 8p; 2N2646
49p; 2N3053 17p; ©N30535 40p; 2N3614 Bbp;
2N3702/3/4/5/6/7/8]9/10/11 All 9p each.

FETS: 2N3819 27p; 2N3823 20p; SCR 400V; 14
23p; 4A 88p. TRANSFORMER: 44 6and 12V £1,
CAPACITORS: Disc 22pF to 0-1uF 4p. 25V
electrolytic 10, 50, 100uF 8p; 1,000uF 15p. PRE-
SET8 5p each. RESIBTORS W 5% 1jp each.
CARBON POTS 12p each. Dual40p. Bwitch 4+182p.
All Din Plugs 18p; sockets 8p; Vero RRP.

PLUORESGCGEDNT
RIIQEZDTS lZvouégz"?@

13° 8 watt fully built with diffuser.

TRIO and CODAR communications and Hi-Fi
retailer. ELECTRONIC ORGANS from £67,

PW ELECTRONIC CAR IGNITION KIT 28-87.
VAT: YOU MUST ADD 10% () to all prices.
FREE CAT. 8.A.E. Data sheeis 8p each. P. & P.

8p. C.W.0. P.0. BOX 29, BRACKNELL, BERKS.

PREGISION
POLYCARBONATE CAPACITORS

Close tolarance. High stability. All 63V d.c.
3 +2% 40p; il"/. 50p

+2% B0p; x1% 00p
+2% 60p; x1% 76
29, 90p; x1%81-18

15uF: +5%81.60; £2%22:10; 1% 8870
TANTALUM BEAD CAPACITORS. Values
available 01, 0-22, 0-47, 1-0, 2-2, 4-7, 6-8uF at
35V, 10uF 25V, I5uF 20V, 22uF |5V, 33uF OV,
47uF 6V, 100uF 3V—all at 9p each; 6 for 50p;
14 for £1. Special pack 6 off each value (78
capacitors) £5.

NEW !—-TRANSISTORS. BC|07, BCI08,
BC109. All at 9p each; 6 for 50p; 14 for £1. All
brand new and marked. Full spec. devices. May
be mixed to qualify for quantity prices. AFI78
at 35p each or 3 for 95p.

POPULAR DIODES. IN914, 7p each; 8 for
50p; 18 for £1. IN9I6, 9p each; 6 for 50p; 14 for
£1. 1S44, 5p each; |l for 50p; 24 for £1. All
brand new and marked.

NEW LOW PRICE —400 mW Zaeners.
Values available 47,56, 6-8,7-5, 82, 9-1, 10, L1,
12, 135, I5V. Tol. +59% at 5mA. All new and
marked, Price 9p each; 6 for 50p; 14 for £I.
Special offer 6 off each voltage (66 zeners) £4-25.
RES|STORS. Carbon film 5%, W at 40°C, W
at70°C. Rangefrom 2:20 to 2:2MQ in El 2 series,
i.e. 10,12,15,18,22,27,33, 39, 47, 56, 68, 82 and
their decades. High stability, low noise.  All at
1p each; 8p for 10 of any one value; 70p for
100 of any one value. Special pack—10 off each
value 2:20 to 2-:2M@ (730 resistors) £5.

440V A.C. CAPACITORS. 0-14F, size lin X
4in, 25p; 0-25uF, size 1}in X §in, 30p; 0-47 and
0-5uF, size 1§inX }in, 35p; |-OuF, size 2in X {in,
45p; 2-0uF, size 2in X lin 75p.

SILICON PLASTIC RECTIFIERS |-5A—
Brand new wire-ended DO27. |00PIV at 8p
each or 4 for 30p; 400PIV at 9p each or 4 for
34p; 800PIV at 14p each or 4 for 50p.

Sp post and packing on all orders below £5.
Please add 105, VAT to all orders
MARCO TRADING
Dept. E9, The Maltings, Station Road
Wem, Shropshire

R.T. SERVICES

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Veroboard 6x5 0-1 Matrix, 2 for £I.
443 0-1 Matrix, 4 for £1. 12x33 015
Matrix, 75p each.

Mullard A.M. Module. i.F. Strip, LP1166,
£1-10 inc. P.P.

FM Tuner with R.F. Stage and A.G.C,,
3 transistors, neg. earth, 24X 2x 14 in with
circuit, £4-374 inc. P.P.

Crouzet Geared Motors, 10-30-60 r.p.m.
New, £1-54 inc. P.P.

UHF TV Tuners. Transistorised, £1-65
inc. P.P.

3BPI with Base and Screen, £2-75 inc. P.P.
VCRI38 CRT. New, boxed, £3-30 inc. P.P.
Brand New Panel VU Meters, 4§ x 3} in
calibrated, £3:30 inc. P.P,

Transformers. 7-5V 4 7-5V {A, 66p inc.
P.P. 18-0-18Y, 200mA + 24V, 77p inc. P.P.
9-0-9v, 100mA, 69p inc. P.P. 12-0-12V,
100mA &9p P.P. 20V, |A 88p inc. P.P.
Transformers. 52-0-52V, |A + 22-0-22V,
200mA, £2:20 inc. P.P.

P.C. Board. $/S, 54 X 5}in, 10 for 70p
inc. P.P.

Panel with 5-200 PIV | A SCRs 4- 14 OA200
diodes plus components 70p inc. P.P.

2,500 mfd 100VW capacitor 43" X 11", New,
85p inc. P.P.

Panel Meter 50uA. Brand new, 44" x3}".
£3-30.

COMPUTER PANELS 6 assorted. No rubbish.
21 (25p). M.C. METEKS 3 assorted Zin-3in, £1-15
(25p). & Fig. RESETTABLE COUNTER 18/22V.
Works on 12V, £2.20 (15p). SILICON DIODES
850V 1}A. 10 on tagboard 35p (5p). New 800V
iA. 6-28p (5p). UNIT WITH 4 x BFY51. 4 Silicon
Diodes, 4 Zeners, caps and resistors 45p (8p).
COPPER CLAD PAX. PANELS 5}in x 53in 6 for 83p
{10p). WIRE ENDED NEONS 10-50p (8p). Bank of
5 with 5-C407 driver trans. 50p (8p). UNIT WITH
25V D.C. MOTOR 2 relays. 2 motgrised switches,
mass of gears, etc. £2 (30p). THREE BANK 12
WAY MIDGET UNISELECTOR 250 ohm coil
2225 (15p). POLYSTYRENE CAPACITORS 125V.
100, 160, 180, 220, 330, 390, 560, 680, 820, 1,200,
1,500, 1,800, 2,200, 2,700, 3,300, 3,900, 5,600, 6,800.
0-01, 0-012. 22p dozen (8p). Mixed with s/mica 100-

50p c.p.

7LB ASSORTED COMPONENTS £1-60 c.p.

2LB ASSORTED COMPUTER PANELS £1-60 c.p.
Lists computer panels, ete. 10p stamps refunded on

urchase.
" ).W.B. RADIO

75 HAYFIELD RD., SALFORD 6, LANCS.
Postage in Brackets Mait Order Only
Closed for Holidays—September Ist-16th

BRAND NEW FULL SPEC. DEVICES
SATISFACTION
OR YOUR MONEY BACK

U.K. ORDERS—Add 10% VAT to total
MICROCIRCUITS: 709 245; 710 36p; 723
Sip; 741 (14 pin) 27p; 748 37p; PA230 60p;
E Op. Amp. £1.62. SOLDERCON IC
PIN SOCKETS 0-5p per pin. SOCKETS: |4
pin DIL Hl or LO 12p each. RECTIFIERS: |A;
50V 3ip; 100 V4p; 200V 44p; 400V 5p; 800V
6p; 1,000V 7p. ZENERS: BZY88C 27V to
33V 8p each. DIODES: IN916 4p; OA90 6p;
IN4148 4p. LED Panel Lamp with Bush and
Data 26p. DALO PC RESIST PEN 68p.
TRANSISTORS: 2N2926 BROWN 5p;
2N3053 15p; 2N3055 35p; 2N 3702 10p; 2N3704
10p; 2N3819 26p; 2N4058 12p; BCIO7A 8p;
BCI08B 8p; BTI09B 8p; BCI09C 8p; BCY/0
15p; BFY50/51/52 15p; OC44/45/71/72 2p;
AF114/5/6/7 12p; ACI126/7/8 I2p.
Above prices on 2nd luly-—check our list.

JEF ELECTRONICS (P.E.9)
York House, 12 York Drive, Grappenhall,
Warrington WA4 2EJ). Mail Order Only.
C.W.O. P.&P. atcost. I0pmin. ListFree.

DRY REED INSERTS

o AN
— ey T 4

Overall length 185" (Body length I-1°).
Diameter 0-14” to switch up to 500 mA at up to
to 250v D.C. Gold clad contacts. 69p per doz.;
£4:12 per 100; £30-25 per 1,000; £175 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road. Worthing, SBussex 0803 34897

20 FREE RESISTORS

IW Carbon Film, any mix, with all August
orders ADD 10% VAT to Total, BRAND NEwW
FULL SPECIFICATION COMPONENTS:
BC 1078, BC108A/B/C, BC1098B/C, all 8p. BFY5I
Iir, BCY70 15p, 2N4058 12p, 2N3819 25p,
2N3704 10p, 2N3702 10p, 2N3055 35p,
2N2926GRN 9p, OC45/71 10p, MICRO_74|
27p. Diodes: OA90 6p, | N4I148, IN9I16 4p. Zen-
ers: BYZ88 ser. 8p, Tant. Bead Caps. 8p. Carbon
Film Res. iW 5% 128p for 50 any mix.
(2201-2-2M). Iskra W 35p for 50. All E12 ser.
Paks as before. Money back if not satisfied.
ADFONIC (PE9)
18 Yew Lane, Ashley, New Milton, Hants
BH25 5BA
C.W.O. P.&P. at cost 10p min.
Mail Order Only. Lists Free.

MISCELLANEOUS

PSYCHEDELIC MINI-STROBE

A very POWERFUL, POCKET-SIZED
STROBE-LIGHT that is SELF-CONTAINED
and you can take anywhere. Go to parties
and really BRAIN-FREEZE them with
DAZZLING PSYCHEDELIC EFFECTS and
STOP-MOTION FLASHES. Boffin's new
MINI-STROBE kit constitutes a fully
solid-state _ electronic_ device _which is
COMPLETE  with FUTURISTIC case/
reflector unit, printed-circuit board,
electronics, and source-lamp—the only
extra is a battery which you can buy
locally. The whole thing can be easily
built in a few hours.

A veritable FLICKERING FASCINATOR!
Adjustable flash-rate.

GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. B0p bargain
transistor packs, bargain £1 resistor and cap-
acitor packs. HE-VHF televisions £7-50.

and PARTIES with your own POCKET-
LIGHTNING!
SEND £2-10 (inc. VAT) for YOUR
MINI-STROBE. MAIL ORDER ONLY

S8ILICON BRIDGE RECTIFIERS, Potted
Type. 1,200 P.1.V. 3A, 800 P.1.V. 34, 400
P.IV. 34,100 P.1.V. All at 77p each +
VAT. Postage free. Discount on quantities.

LIVERPOOL ELECTRONICS LTD., Ferry Carr, £1.50. S.A.H. for 3 leaflets. VELCO X . s
Works, Seacombe, Wallasey, Cheshire, Ldi ELECTRONICS, Bridge St., Ramsbottom, To: Boffin Projects
7BU. Bury, Lancs. 4 Cunliffe Rd., Stoneleigh, Ewell, Surrey
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AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS

because this Ministry approved transmitter/receiver
kit does not use R.F,
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get
the prmud-cnrcuu! boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN.TO.! BUILS with the
EASY-TO-FOLLOW instructions.  An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND £5-80 (Gnc. VAT) NOW
S.A.E. for details) AIL ORDER ONLY
TO: ‘BOFFIN PROJECTS'
DEPT, KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

12 VOLT
FLUORESCENT LIGHTS

(as illustrated by Thonn/AEl}

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where |2v is available.
Guaranteed for six months, Ready to use at:
12 ins. 8 watt £3'86 post paid Yincluding
21 ins. 13 watt £4-82 post paid { V.A.T.
Callers welcome.
For lists or enquiries, large s.a.e.

SALOP ELECTRONICS, 23 WYLE COP

SHREWSBURY, SHROPSHIRE

P.E. SYNTHESISER
KNOB KIT

Complete kit as Feb, issue d post
43 knpobs 7Ica||brated discs. £3 9 free
DE LU XE KIT as above but £58 post
calibrated for programming. free

Inclusive postage and V.AT,

RE-AN PRODUCTS LTD.

Burnham Road, Dartford, Kent
Tel.: Dartford 20785

~N

(NEW FROM ELBON

L.E.D.’8 (Red Emitting) Ideally suited for panel indicators
Price onty: 33p each or £2°50 for 10

Light SENSITIVE SWITCHES

Two types available giving wide operating voltages:
LITE-IC2 11V-20V working - £1 each - £8°50 tor 10
LITE-IC3 20V-30V working - £1 each - £8°50 for 10
Applications include: Relay. Triac or Logic Drive,
automatic light switching and door control, beam/break
detection - burglar alarm, balch counting and code
reading.

BARGAIN PACK!

2LITE-IC2, 2 LITE-IC3 and 5 LED's all for £5-00

ALL PRICES INCLUDE VAT.PACKING AND CARRIAGE
Ploase send C.W.0. to:

THE CRESCENT, WEST WITTERING, SUSSEX

standard german
plugs &sockets

With EARTHING CONTACTS
Plug131 Socket200

3ap  fIab £110
InCVAT =

With cable
sideentry

Socket210
61p
IncVAT

Forbench
mourting

Postage & packing-litem 3peachadditional item 2p
over0postfree TRADE ENQUIRIES WELCOME
‘E michael wheeler Itd 01-388 0575

18-19 WARREN STREET LONDON W1P 508

ALUMINIUM S8HEET to individual sizes or in
standard packs, 3p stamp for details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwks.

BURGLAR AND FIRE ALARMS. Complete
Master Control Module now available from our
own panels, Ideal for all Alarm/switching
circuits with data sheet, etc. £6-85. (‘omplete
Alarm kits £49-80. Magnetic Switches, Sensors,
Panels, available. CASTLE ALARMS, P.O.
Box W06, Windsor, Berks.

822

LITE-IC, ELBON, SUMMERFIELD, J

LOW GOST LEDs

MLED 500 in standard TO92 package for P.C.
mounting. MV54 is T size, 2 mm, miniature.
Both provide visible red light from 1-65V, 20mA.
150} resistosl’! availab&e for 5\51 d.c. Tg'L) epfsa(ion.

| 2!
HLED 500 £1.10 £2:20 £3.74 £6:60 £2.65
£1-10  £2-09 (3 52 £6.05 3 10

2p
MA(&E'S TAILS: Spray of uverzl thousand glass
fibres, ready to use as part ol decoratlve displays.
£11 each including P. & g
POLARISERS for light control ;lare reduction,
modulators, stress analysis, $/N enhancement for
displays.
HN32 Linear Polariser, for Kerr cells, etc.
HRCP7 Red Circular Polariser, for LED displays.
HNCP37 Neutral Circular Polariser, for
c.r.t.s, meters, etc,
Send 9 x 6in S.AE. for full details of the above
plus our full range of Fibre Optics.

FIBRE OPTIC SUPPLIERS

P.O. Box 702 LONDON WI0 é6SL

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 76ip)

SEND5” 7" S.A.E. FOR DETAILS
CROFTON ELECTRONICS

15/17 Cambridge Road, Kingston-
on-Thames, Surrey KT1 3NG

THERMOCOUPLES

Acramet and Acraspeed
thermocouples, from IC are:-

Extremely accurate for fluid, gas or
metal temperature measurement.

Individually calibrated and carry a
certificate plus a one year guarantee.

Available with immersion or contact,
non-earthed, multiples, boss or plug.

Details available on request.
International Combustion Limited,

Sinfin Lane,
Derby DE2 9GJ

METER REPAIRS. Ammeters. Voltmeters,
Multi-Range meters, etc., also Linear scale
Transistorised Ohmmeters for sale. METER
REPAIRS, 39 Chesholm Rd., London N160DS.

ELECTRONICS FANATICS

whether beginner or advanced — we

offer a range of over 35 SUPER proj-
acts.

Have you ever wanted to build A
NACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE? Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
“Thing”® capable of REPRODUCING
{TSELF!? Whatever your electronic turn.
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction.
world of BOFFIN.

GET YOUR CATALOGUE — SEND JUST
15p NOW
MAIL ORDER ONLY

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

HARDWARE—Screws, nuts, washers and

other useful items in small quantities. Sheet
aluminium to individual requirements,
punched/drilled. Send 6p for list, RAMAR

CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwickshire.

GLA8S FIBRE P.C. BOARDlarge supplies
available. Jin single sided one ounce copper,
2p per 3 sq in (under 1ft); 75p per 8q ft (over
1ft). 4indoublesided one ounce copper, 1p per
sq in (under 1ft); &1 per sq ft (over 1ft).
Please add 10p per sq ft postage and packing.
We can cut to your size at 1p per cut., SOLID
STATE LIGHTING, The Firs, Smallworth
Lane, Garboldisham, Diss, Norfolk,

ENAMELLED COPPER WIRE

S.W.G. 11b Reel /b Reel
10-14 €118 65p
15-19 £1-15 65p
20-24 £1-18 68p
25-29 £1:25 75p
30-34 £1.30 80p
35-40 £1.40 85p
Please add 10% to all above prices to cover VAT

The above prices cover P. & P, in U.K. Supplied by

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchalt-r 20
-I-pheno No. 061-224

CONSTRUCTION AIDS. Screws, nuts, spacers,
ete,, in small quantities. Aluminium panels
punched to spec. or plain sheet supplied.
Fascia panels etched aluminium to individual
requirements. Printed circuit boards—masters,
negatives and boards, one-off or small numbers
Send 6p for list. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwks.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M’s, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.8.U.s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,
components, etc. Lower Beeding 236.

R. &P. EI.ECTRONICS

Sound to Light, s/ch. 750w .
S(robe Units, 3 of/p 750w
10W Amp Modules 24v
Drill Speed Controllers
Light Dimmers

I Ib. Paks Mixed Cemponents

14 QUEENS RISE, RINGWOULD

DEAL,IKENT
All prices include VAT and P, & P.

LIMITED QUANTITY PV( insulated connec-
ting wire: reputable brand. 14/0076, £2 per
500 yds.; 1/029 and 7/0076, 50p per 100 yds.
All post paid. Various others. S.A.E. list.

, PALMER, 68 Clyst Valley Road, Clyst St.

Mary, Exeter,

BUILD YOUR NEXT PROJECT in a Bec (Book
end chassis) (‘'ontemporary design with wooden
end cheeks. Three standard sizes. S.A.E.
with enquiries please, H.M. ELECTRONICS
(PE3), 275a Fulwood Road, Shetfield, $10 3BD,
Tel. 55951,
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NEW EDITION

TV ENGINEERS
POCKET BOOK

P. ). McGoldrick Price £2-65

THE RADIO AMATEUR’S HANDBOOK
1973 by A.R.R.L. Price £2-95.

1-2-3-4 SERVICING CASSETTES by F. H.
Bett. Price £2.30.

110 THYRISTOR PROJECTS USING
SCRs AND TRIACS by R. M. Marston.
Price £1-50.

VIDEO TAPE_ PRODUCTION AND
COMMUNICATION TECHNIQUES by
J. L. Efrein. Price £1.40.

INTEGRATED CIRCUIT POCKET BOOK
by R. G. Hibberd. Price £2.60.

AUDIO SYSTEMS HANDBOOK by
N. H. Crowhurst. Price £1-35.
BEGINNER'S GUIDE TO PRACTICAL
ELECTRONICS by R. H. Warring. Price
£1-40.

SIMPLE TRANSISTOR PROJECTS FOR
HOBBYISTS AND STUDENTS by L.
Steckler. Price £1-35.

PRINCIPLES OF TRANSISTOR CIR-
CUITS by S. W. Amos. Price £1-65.

NEW 1C FET PRINCIPLES AND PRO-
JECTS by K. W. Sessions. Price £1-20,

GE TRANSISTOR MANUAL. Pnce £1.20.
*ALL PRICES INCLUDE POSTAGE*

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday ¢ p.m.

Newest, neatest
system ever
devised for storing small ALL INTERLOCK
parts and components:

resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
ID and 2D have removable space dividers.
Build up any size cabinet for wall, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins x 2iins s
2Ltins). £1-25 DOZEN.

DOUBLE UNITS (2D) (Sins X 44ins ~
2Ltins). £2-10 DOZEN.

TREBLE (3D) £2-20 for 8.

DOUBLE TREBLE 2 drawers, in one outer
case (6D2), £3-25 for 8, EXTRA LARGE
SIZE (6D1) £3-10 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £6 and over DEDUCT 59, in the £

Orders £10 and over DEDUCT 749/, in the £
Orders £20 and over DEDUCT 10, in the £

PACKING/POSTAGE/CARRIAGE: Add 35p

to allorders under £10. Orders £10and over,

packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES

Please add 10°, V.A.T. to total remittance

Iya””r (Dept. PE9) 124 Cricklewood
Broadway. London. N.W.2

LIMITED el. 01.450

EX COMPUTER PC PANELS

2 X 4in packed with semiconductors and
top quality resistors, capacltors, diodes, etc.
Guaranteed min. 35 transistors plus data
10 boards 50p (9p).

SPECIAL BARGAIN PACK

25 boards £1 (25p). Panels with 4 power
transistors ssm OC28 50p (9p).
ELECTROLYTICS

68,000u 16V, 44 x 2in dia. 25,000 25V,
20,000« 30V, 5,000z 90V, 35,0004 ISV,
8,000 55V, 44 x 3in dia. 50p (I5p).
15,0004 15V, 10,0004 35V, 44 < 2in dia. 30p
(10p). 12,0001 25V wire ends 15p (5p), 12
for £1.50 (I5p).

20A DIODES 4 for £1 (7p)
3A DIODES 4 for 50p (5p)
8 BLACK TOGGLES dpst 50p (8p).

250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
150 HI-STAB RESISTORS | 60p (8p)
200 S| PLANAR DIODES

UNTESTED 50p (5p)
SUB-MIN, CO-AX. PLUGS

& SKTS. 4 pairs 50p (5p)

REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES 8 for 50p (8p)
ASSORTED RELAYS 8 for £1 (12p)
MIN. GLASS NEONS 12 for 50p (5p)
10 WAY TERMINAL BLOCKS
o 10 for 55p (5p)
@H BULBS 12V 55W 50p (5p)
PAPST EXTRACTOR/BLOWER FANS
100 cfm 44 < 44 < 2in. £3-50 (28p)

Postage and package shown in brackets.
Please add 109, VAT to prices.

KEYTRONICS
(Mail Order only)
44 EARLS COURT ROAD
LONDON w8
01-478 8499

Please mention

PRACTICAL
ELECTRONICS

when replying to
ADVERTISEMENTS

Practical Electronics

ELEGTROKIT

12 Lauderdale Road
London, W.9

Telephone 01-286 0011

LIGHT DIMMER. Kit contains ail
parts including circuit and construction
data, 480 watts, fully suppressed.
Price £210

SCORPIO IGNITION SYSTEMS
(P.E.Nov.1971), £9:50. This kit includes
all the parts for the assembly of this
popular and reliable system. The hard-
ware and the construction data are
included.

Send for details of kits available (please
enclose S.A.E.).

All kits sent POST FREE within the
limits of the U.K.

Please note, prices shown do not allow
forV.A.T. Please add 10", to your order.

PARTRIDGE MAINS ISOLATION TRANSFORMER,
Pri: 105-250V, 5V ateps, 8ec: 240V, 13 amps.
£18, carr. pack. £1.
PARMEKO MAINS TRANSFORMER isolated
windings. Pri: 200-250V. Sec: 90-120V at 4-5 amp.,
24, carr. pack. 50p.
GARDNER’'S POTTED TRANBFORMER, 0-250V.
Pri. 200-250V. 8ec. Input: 18V 500m/n, 50V
150m/a, 8V 250m/a output. 8ize: 3in x 24in x
24in, 1, p.p. 20p. Ex equip. tested.
RIPLEY MAINS TRANSFORMER, Prl: 110V-240V,
Bec: 12:3V: 0:12:3V 750mfA 7V:0:7 V1A, 21,
P.p. 25p.
MAINS TRANSFORMER, Pri: 100-250V, 8ec:
22:0:22 200m/fA. 22:0:22 100mfA 0:24V 20m/A,
80p, p.p- 25p.
TRANSISTOR OUTPUT TRANSFORMER, Ratio
8:1, 120mH. Centre tap 2 watts. output, 20p,
P.p- p.
SMOOTHING CHOKE, 11MH, 1{in x 1}in x l}in,
20p, p.p. 7p-
BELLING LEE INSULATED TERMINALS. Red or
Black, 3 amp max. 10p pair, p.p. 4p.
FINNED ALUMINIOUM HEATSINK. 9in x 1}in.
Ready drilled. 20p, p.p. 7p.
FINNED ALUMINIUM BEA’.I‘SIHK 9in x 8in x
1}in. in C.: 4 x 2N3055, £2, p.p. 29p.
S8UB-MIN, CROC. CLIPS. Red or Black, insulated 4p,
Min. quantity, 6, p.p. 4p.
GARRARD MAG. TAPE DECKS: 1ii.p.s., 50V,
solenoid operated brakes, etc. Mains voltage
motors £7-80 each, p.p. 80p.
MOTEK 3 speed tape deck (ljin x aiin x 7hn)
reel to reel 7in mains operated, £7-50, p.p.
10 REED SWITCHES operated by push buuonu
and magnets, 50p, p.p. 25p.
COMPONERT PANEL 6 s'crs (200V 4 amps), 6
condensers, 12 resistors, 30p, p.p. 8p.
COMPONENT PANEL (9 ICs FJH131) (1-CA300),
1 crystal 7-68kHz + various other components,
£1, p.p. 8p.
COMPONENT PANEL, 4 x 500 mfd, 50V d.c. cap.
1 x 2N1218, 1 x 2N11468, 2 x 2NJ88, plus
various other components, 10p, p.p. 9p.
NEON PANMEL, 24 neon’s, wire ended, 90-240V,
20p p.p. 4p.
MAINS NEONS
Red or Green. 8ize: jin x }in x 1l}in. 15p, p.p. 4p.
LEVER ACTION P.0. 1000 TYPE SWITCHES
Lock 4-pole changeover, 18p, p.p. 4p. Ex equip.
Lock 2-pole changeover, 10p, p.p. 4p. Ex equip.
MULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4,500uF 64V, 7,L00uF 40V, §0p each.
20,000 30V, 25,000 25V, 35,000 15V, 30p each,
p.p. 10p.
MULLARD FULLWAVE RECTIFIERS
6-48V, 15 amp, 75p, p.p. 9.
BELLING LEE 15 amp in-line rubber covered
interference suppressor, 25p, p.p. 8p.
RUBBER 3 PIN § AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. 5p.
SOLENOIDS 12 VOLT PULL ACTION
2in x lin X {in, 40p, p.p. 8p.
SOLENOIDS 12-24V d.c. pdll action 1§in x 13in x
14in, 40p, p.p. 5p.
SOLENOIDS 240V a.c. pull action 2}in x 1}in x
1in, 50p, p.p- 9p-
SANGAMO WESTON TIME LAPSED METER
Mains operated. 1}in X l}in x 2in, £1-80 p.p. 7p.
ARROW RELAY, 240V a.c. coil, double pole change
over, 1 make contact's 10A, 240V a.c., 25p, p.p. 8p.
OMRON MK2 MIDGET POWER RELAY, 12V d.c.
Double pole changeover. New, 70p, p.p. Jp.
STC MINIATURE RELAY¥ 280(Q, perspex cover,
double pole changeover, 6-15V new, 35p, p.p. 5p.
STC VARLEY, miniature relays 700Q, perspex
cover, 4 pole changeover, 40p, p.p. 5p.
POTTER BRUMFIELD 12V d.c. 3 pole changeover
with base, contacts rated 7A d.c., 1, p.p. 10p.
TELESCOPIC AERIALS
Chromed 7in closed, 28in extended, 6 section ball
jointed base, 28p, p.p. 5P new.
MULLARD 4 DM 180 INDICATORS in plastic
holder/cover, ex equipA, sjze approx. 11in x 1}in x
$in, 86p, p.p. 5p
PRINTED Cmcuﬂ BOARD/I‘) ACY 19%a 10 0A200
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 22V, -.)0 mfA d.c. Output
240V a.c., £1, p.p. 20p. Ex equip.
WIRING CABLE
8ize-1-020. Various colours. 330yds, 80p, p.p. 23p.
TAPE POBITION UDICATOB
Re-settable 3 digits, 30p, p.p.

All orders add IO% V.A.T.

FIELD
ELECTRIC

LIMITED
3 Shenley Road

Borehamwood, Herts.
Tel.: 01-953 6009
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The Synthesiser shown above is the Dewtron “Apollo”
A.1. which we sell ready-built to professionals. Believe it or
not, it uses the SAME precision modules as we sell toyou,
the Constructor, tobuild any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module has accurate built-in log-law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.
VCO-2STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE-1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable aitack, sustain, touch sensitive
playing when used with VCO-2 signals. £17. OFT-1chording
module £9. Modules (except VCO-1) guaranteed two
years.

by the Association of Musical Instrument Industries.

D.E.W. LTD.

BUILD A CHORDING PROFESSIONAL SYNTHESISER

With over 7 years’ unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound
effects!  Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to leading groups.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. “Gipsy” G.I. Approved
Send 15p for full catalogue of our famous musical effects.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

using nemron (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £8. Voltage-controlled
Oscillator VCO01, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £13.
Voltage-controlied Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £5-50. REVERB
Module and spring unit £15. V.A.T. 109% extra.
V.A.T. paid orders over £75.

CASED
AMPLIFIERS

Polished wooden cabinet 14 X 13 %
9in with hinged lid containing a
sensitive (20uV) 4-valve amplifier
with tone and volume controls,
giving about 3 watts output to the
7 % 4in  3CQ) speaker. Also a
non-standard single motor tape deck. Easily converted to record
player, guitar practice amp., baby alarm, etc. Supplied in good
working condition with circuit diagram. Mains operated. Only
£3 (£] up to 200 miles, £1:20 over). Special cassettes £1 (25p).
Spare heads 40p. Damaged machines from £1:50 to callers only.
Amplifier chassis, 2 ECCB83, ELB4, EZ80 £1-65 (35p).

COMPUTER PANELS
Type A: 4 OC35, 4 GETIO3, etc., 50p; TypeD: 4 OC36, 8
GET 103, etc., 60p (Sp each). Type E: 4 OC29, 4 trimpots, 4 ACY 9,
8 other transistors, 35 diodes, etc. £1 (10p).
Parcel of |12 top quality boards £2 (25p). 7lb of lower quality
including some broken £2 (40p), 56lb £12 (c.p.). Boards from Sp
to callers. Pack of boards containing at least 500 components,
including 50 transistors 60p (I5p).

7ib BARGAIN PARCELS

Hundreds of new components—capacitors, resistors, switches,
crystals, pots, PC boards, etc. Outstanding value £}-65 (35p).
500 assorted resistors, good selection £1 (I5p); 40 asstd. pots
£} (25p): 300 asstd. capacitors, all types £1 (25p). Heavy duty
heat sinks 6 5 3in, weight 3lb with 2 power transistors, OC36
or 2Ni146A £1 (25p). Large selection of panel meters for callers.
Audio oscillator 50Hz-20kHz, BFO No. 8 £10; RF Signal generator,
Marconi TF144G, 85kHz 25MHz from £i2. 741C TO99 or 8 pin
DIL 32p; BC107/9 14 for £1; ZN3055 35p. Veroboard in stock.
Oscilloscopes available- -also lots of odd units suitable for spares.
Components in bulk supplied, e.g. 20,000 assorted resistors £25;
100,000 £80.

Post in brackets, small parts 3p. VAT NOT INCLUDED. S.A.E-
list, details.

GREENWELD ELECTRONICS (PE3)

24 Goodhart Way, West Wickham, Kent. SHOP at 21 Deptford
Broadway, SEB (next to old cinema). Callers most welcome.
Tel. 01-692 2009.

STEREO ic pecoper

HIGH PERFORMANCE PHASE LOCKED LOOP (as in ‘W.W.’ July 72)
MOTOROLA MCI3IOP

EX STOCK DELIVERY

Specn. Separation: 40dB 50Hz—I|5kHz. Distortion: 0-3%. |/P level:
560mVY rms. O/P level: 485mV rms per channel. input impedance: 50k.
Power requirements: 8-12V @ 16mA.  Will drive up to 75mA stereo
‘on’ lamp or LED. Simple to build.

KIT COMPRISES FIBREGLASS PCB

(Printed and tinned), Resistors, 1.C., Capacitors, | Preset Potm. and
instructions. Only £3-40 post free + V.AT.

LIGHT EMITTING DIODE (Red) .
Suitable as stereo ‘on’ indicator, For above with panel mounting clip
and instructions. Only 29p + p.p. + V.AT.

MCI3IOP only £277 + p.p. bp + V.AT.

I4 PIN DIL SOCKETS. 16p each + V.AT.

NOTE.—As the supplier of the original decoder kit, of which we have soid
literally thousands, sur customers can benefit from our wide experience.

Fi-Comp Electronics
BURTON ROAD, EGGINTON, DERBY DEé 4GY

" -+ BAKER 12 MAJOR £9-90 )

- o= 30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

J MAJOR MODULE KIT £12-50

& 30-17,000 cps. woofer, tweeter, crossover

~ and baffle as illustrated. Size [9in x [3in.
NOTE—When ordering state 3 or 8 or 15 chms,

BAKER LOUDSPEAKERS 1009 BRITISH MADE

Regent 12 in. 15W £8-80 | Superb 12 in. 20W  £18-50
Major 12in. 20W £9:90  Group 25 12 in. 25W £8.80 { mztgnm ES
Deluze 12 in. 15W £11-00 Group 35 12 in. 35W £9.90 ERVAT

THORNTON HEATH, SURREY Tel. 01-684 1665
\ LOUDSPEAKERS CATALOGUE AND ENCLOSURE PLAN Sp )

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
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Which of these 165 career
opportunities could earn you £10...

£15...even £30 extra a week?

Inajobyou
really enjoy

How to qualify inyour
spare time for a better job

_ e
Make yourself worth more and you’ll carn more. It’s as
simple as that There arc always plenty of people to do the

]

routine work - but, right now, key jobs are going begging for ~ Constructional
lack of suitably qualified men to fill them. .The basic qualification I Choose from this I|St ottt iood I
is Ier}_zmcal know-how. When you’ve got that, you’re in demand MECHANICAL DRAUGHTSMANSHIP Surveyors O
- out in front. A.M.S.E. (Mech.) [] A.M.LE.D. g Institute
.. e . . C& G Agric Design of Elec. Clerk of Works (]
‘Are you ambitious - willing to set aside about 60 minutes a Mechanics {1 _Machines RCEcios a
day for home study ? If you are, B.1.LE.T. can give you the technical s B DI e o Hydraulics a
knowledge you need ~ change your entire future prospects. Eng. Metallurgy [J Electrical (s o Bl e
. . Inst. Eng. & Tech. Draughtsman- n}s{p hm SS&
J Inst. MotorInd. [J  ship 0 Palﬁlr:vagz DUD E
S eaSIer an Ou In Mainten. Eng.  [J Gen. Draughts- e e
Nechanloal (8. 0 mbip o B Road Engineer. O
- . i et Metal Wor ig & Tool Des. 5
Make no mistake about it — you could do it. Most people Welding O feehn Drawime O e lials o
have unused ability. A low-cost B.ILE.T. course helps you I ELECT'“CN- & RADIO & TELE- i
discover this hidden ability — makes learning enjoyable and so %LMcquo[‘h!?ec) ) COMMUNICATIONS ~ GENERAL
much casier than it used to be. The B.LLE.T. simplified study C&G Agtlc ol Yy O CquncilofEne.
system gets results fast. C& & Bloe Ene. O e ronico M= Rarml EicncCR gy
~We’ve successfully trained thousands of men at home - el A [ Foenoecomm L B Blastics: O
equipped them for higher pay and better, more satisfying jobs, Computer Blect. | Prac RadioBlec.  Pract.ifaths |
steered them safely through City and Guilds examinations Flec-Maths  H RadioAmateurs — Pure & Applied
- enabled many of them to put letters after their name. Electronic Eng. [ plxam. .~ 0 Maths H
- . Electrical Eng [ Radio Servicing Refrigeration g
With the help of B.I.LE.T., you too could soon be on your Install & Wiring 03 p & fepalts - O e o
N . adio & ng. £
way to better things. MANAGEMENT & Trans. Course € {J Tech. Report
QROD%CTIONI o TV Main. & Serv. ] T_Wrbn.u}rg - 8
uto. Contro imber 1'r: e
(" OTHERSHAVEDONEIT—SO CANYOU |\ M {orruciiny O AUO&ARRO cnbersiine O
- Electronic Data Aero Eng. O
. Many of the successtul B LE.T students who get a recognised ES‘Z{,?Q?{}S,,‘;E E]] ngé:l\éé&«t‘ B
qualification never thought they had the brains to do it. But you don’t Foremanshi Auto Engineer
; . > ¢ enmanship O Z g
need outstanding brain-power or talent - not even any special education. Inst. Cost & Man Auto Repair a Pl_us 58
W“j'.h enthusiasm, a little determination and a B..LE T. home training, I A:Cﬁunkargﬁs 8 gﬁg}g{:um. Eng. O ‘0, & ‘A’
ordinary, average ability will sec you through. We’ve proved it over and nst. Marketing
over — thousunds of times, in fact! %g{‘f}%g{?ﬁg‘ 8 MX‘,?,?&%{’%&‘}_‘ 8
Motor Trade Man. [J Motor Vehicle LEVEI_
BEST VALUE FOR MONEY HE EVER OBTAINED. Network Plan. ~ [J  Mechanics 0
“Yesterday I received a letter from the Institution informing that Numerical Cont. [J ONSTRUCTIONAL
my application for Associate Membership had been approved. I can ()gfrfxtzgngl CAMSS B L(’::'[I -1N
honestly say that this has been the best value for money I have cver Perggiﬁ‘{eﬁ Man 8 A'rcﬁn'gc'mrlgl Y 8
obtained - a view echoed by two colleagues who recently commenced Planning Eng. Buildin
5 g Eng [u] g [u]
the course’ - Studenr D.1.B.,Yorks. Production Eng 0O gui%gixll:g Drawing [ O tick here
lity Control ild. Forema.
HE GOT OUT OF A BAD JOB Samanenin” g Cadagne ™ O
. INTIO ONE HE LOVED. FREE I smr}iléee%ing 8 CMechani%?J ) E Coaching /ornlzagy .
“Completing your course, meant goin Work Study arpentry oin. major exams. including
from ajob I e job that I lovE,gwitE 76-PAGE BOOK ors 1yl & Municipal - et
unlimited prospects” - Student ¥.A4.0., can put you on the Management  [J e e .
Dublin. road to success through
HE MADE FOUR TIMES aB LET. Home Study IT PAYS TO BE QUALIFIE
. . Course It's yours for
“My training with B.L.LE.T. quickly the asking, without POST TODAY FOR A BETTER TO
changed my earning capacity and in the next obligation. Post coupon
few years, my earnings increased fourfold” — for your FREE COPY To B.LET,, ; aK BPEOS
Student C.C.P , Bucks. ' Aldermaston Court, Reading RG7 4PF _
Please send full details and FREE 76-Page Book, without obligation.

\
ACT NOW - DISCOVER FOR YOURSELF

1t costs no more than a stamp to find out how
we can help you Tick the subject that interests
you Then post the coupon (or write). We'll
send you an interesting 76-page book that will
open up for you a whole new world of
opportunity - and it's FREE.

B.LE.T, Aldermaston Court, Reading RG7 4PF.
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BUILD
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with
complete kits!
New slim design with 6 (Cs, IC
sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardners low field slim line transformer.

v FREE TEAK CASE

FEATURES:

Fibfe glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY AREPREDOMINATE FEATURES
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION
FACILITIES: On/foff switch indicator, headphone sockert,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector: Mag, P.U,,
Radio Tuner, Aux, Can be altered for Mic¢, Tape, Tape head etc.
(Parts list Ref. 20 on request). Constructional Details Ref. No.

within 200 yards — call and see for yourself.

YOUR COMPLETE AUDIO-ELECTRONIC STORES

More of everything at the right price. All your efectronic requirements

20 - 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

(As featured in '‘Practical Wireless™
May to August 1972)

SLIM DESIGN
WITH

//.

;'PECIZL P.&P. 45 SILVER TRIM
. , 45p ;
KIT £28 50 COMPLETE WITH ?A'f'i;l.lf'%'i':’,'é'fn. g
PRICE FREE TEAK CABINET Designer approved kits distributed by Henry's! ‘:
LOW COST HI-FI SPEAKERS TEST EQUIPMENT Justa

E.M.L. Size 13}in x 84in and Ceramic Magnet

TYPE 150 6 watt, 3, 8 or IS
ohms £2.20. Post 22p.

TYPE I50TC Twin cone ver-
sion £2.75. Post 22p,

TYPE 450 10 watt with twin
tweeters and crossover, 3, B
or |50hms. £3.50. Post 25p.

TYPE 350 20 watt with tweeter
and crossover, 8 and |5 ohms,
£7-50. Post 28p.

POLISHED CABINETS l50. 150TC, 450 £4-60.
ASSEMBLED IN POLIS
SERIES 6 (Assembled ISOTC) per pair £1650.
SERIES 8 (Assembled 450) per pair £18-95.

Post 30p.
ED CABINETS (8 OHM)
Post 70p.
Post 70p.

selection
SE2508 Pocket Pencil Signal Injector, £1-90
SES500 Pocket Pencil Signal Tracer, £1-50
THL3IID Robust 2 K/Volt, £4°55; with case £4°
TEI5 Grid Dip Meter 440 KHz—280 MHz, £13-4
500 30 K/Volt Multimeter, £9.25;
with leather case, £10-50 -
200 H 20 K/Volt Multimeter, £4:20; with case €495 |
AF105 50K/V Multimeter, £8.-50; with case, £9-50
U4341 AC/DC Multimeter with transistor
tester with steel case, £10-50
TE20D RF Generator 120KHz—500MHz, £16-50. Carr. 35p

TE22D Audio Generator 20Hz—200KHz, £17-50. Carr. 35p
CI.-5 3in Pulse Scope 10Hz—I0MHz, £39-00. Carr. 50p
£17:50. Carr. 40p

TE65 Valve Voltmeter 28 ranges,
ALL NOMBREX MODELS IN STOCK

ML3 MW /LW
TUNER TO BUILD

Uses Mullard Module,

Slow motion tuning. Built-in

battery. Ferrite aerial, Overall size 7inx

23in x 3§in. TOTAL COST TO BUILD £4.85. Post 15p.
All parts sold separately—Leaflet No. 6,

“BANDSPREAD” PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PYC covered cabinet, car aerial.
Attractive appearance and performance,
TOTAL COST TO BUILD £7:99, p.p.
32p (Batt. 22p).

CATALOGUE

Fully detailed and
illustrated covering every
aspect of Electronics—
plus data, circuits and
information.
10,000 Stock lines at
Special Low Prices and
Fully Guaranteed.

Post

PRICE 55p ‘o

{40p FOR CALLERS)
PLUS! FIVE
I0p VOUCHERS

Send to this address—
Henry's Radio Ltd. (Dept.
PE), 3 Albemarle Way,
London, E.C.1—for
catalogue by post only.
Alf other mail and callers
to "'303", see above.

HENRY'S
RADIO LTD.

1
v
3
1
3
bl

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300k¢/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
here is no doubt about it—
VHF FM gives the REAL sound.

All parts sold separ:tely
Free Leaflet No. 3 & 7. TOTAL £6-97, p.p. 20p.

Mk| Decoder Kit £5:97. Built IC Decoder £6°50. Tumn‘ meter |

unit £1-75,
Mains unit (optional) Model PS900 £2.47. Post 20p.
Mains unit for Tuner and/or Decoder P56/12 £3- 15.

12 4 Post 209
PA—DISCO—LIGHTING

UK's Largest Range—Write OG 66
phane or call in. Details and 0
ations on r 6 "
DJ3OL 3 Channel sound to “
light unit, 3kW. £29-50

DJ4OL 3 Chlnnel Mic (Built-in) to light,
3kW. £38.75

DJ70S 70 watt Disco amp/mixer, £49-75 FIBRE OPTICS -
DISCOAMP 100 watt Disco amp/ LIGHTING * MICS
mixer, £65-85 EFFECTS - PRO.

DJ105S 30 watt Disco amp/mixer, £32-25
Anti-Feedback Quality Mic., £11-50
DJ500 50 watt PA amplifier, £43-95

IECTORS SPOTS
DIMMERS
STANDS: MIXERS

DJ700 70 watt £52.75 SPEAKERS

DJ1000 100 watt £63-00 Everythm; for

Group 300 150 watt rms Group Valve PA — Disco —
amplifier, £86°00 nghtlng

@ Portable discos—details on request FREE 5tock List

@ Credit terms for callers Ref. No. 18.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS
Z30 £3:57 Z50 £4:37

STEREO 60 £7-97 PZ5 £3.97
PZ6 £6-37 PZ8 £4.77.
Transformer for PZ8 £2-95,
Active Filter Unit £4.45.
Stereo FM  Tuner £16-95.
IC12 £1-80 QI16's £15 pair.
Post, etc. 20p per item.

PACKAGE DEALS Post 25p

2 x Z30, Stereo 60, PZ5 £15.95
2 x Z30, Stereo 60, PZ6 £18:00
2 x Z50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2.95
PROJECT 605 KIT £19-95

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic
kits now in stock, everything

supplied, tremendous value,
Detailed list Ref. No. 14 on
request.

IC RECEIVER
ZN4I14 Radio integrated circuit
as featured in Practical Wire-
I|2’73

Article
10p.

less, January,
reprint Ref. No.

BATTERY TAPE DECK
Garrard 9V rtape deck with
heads, etc. As  previously
advertised, Limited quantity.
£9.50. Post 30p,

LEARN A LANGUAGE
Recorded Cassettes with step
by step phrase books. French,
German, Spanish, ltalian, £1:36
per course. £5.00 per ser of
four.

DiSCO SPOTBANK
As il'ustrated on the front
cover of Practical Wireless,
April, 1973. £12-75. & P.
3§p.

HLI-Fl EQUIPMENT
Warehouse prices with BIG
DISCOUNTS plus demonstra-
tmn;((orcallers)and GUARAN-
FRE 24-page detailed bro-

chure (Ref. No. I7).
% You can see the tavings %

HIGH QUALITY
CASSETTES

The best U.K. low noise tapes
but at a special price. ‘Living
Sound'' cassettes meet the
l;hest ln(ernauonal standard
(IEC! Fantastic price
savm;s

Cc90 CI20
£1-33  £1-62
£2.57 L3138
£4.20 £5.00
Post paid.
especially for

10 for £2-80
Full guarantee.
Made by EMI
Henry's.

ULTRASONIC
TRANSDUCERS

| Operate at 40kc/s up to (00

' yds.

Ideal remote switching and
signalling. Complete with data
and new I.C. circuits.

PRICE PER PAIR £5:90. Post i 0p,

MARRIOT TAPE HEADS
4TRACK MONO
or 2 TRACK STEREO

** 17" High Impedance £2-00
‘1B’ Med. Impedance £2:00
36" Med.-Low Imp. £3:30
Erase Heads for above 75

"63" 2 track mono — l-lh B
ce
"43 3 Erase Head forabove 75p

7 SEG & NIXIE TUBES
(Post |5p per | to 6)
XN3, XNI3, GN6 0-9
view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,

98p.

3015F 7 seg. £2 each, £7 per 4
with data.

12 and 24 hour clock circuits.
Ref, No. 31 15p.

MINIATURE AMPLIFIER
5 transistor. 300mW  ofp.
Fitted volume and sensitivity
control 9 volt operated. £1:75
each, p.p. I15p.

side

V AT All prices are exclusive of
10% VAT which must be

added to all orders inc. carr./packing. (Note:

Catalogue is not subject to VAT).

See earlier page of this magazine for
transistors, 1.C.'s and Semiconductor
prices. Latest List Ref. No. 36 on request

E & OF

Henry's

EDGWARE ROAD, W2

RADIO
LIMITED

303 Special offers and bargains store

All mail to 303 Edgware Road, London W2 1BW

404-406 Electronic Components and Equipment01-4028381 | Ope
354-356 High Fidelity and Tape Equipment 01-4025854/4736 “’""'
1309 PA-Disco-Lighting High Power Sound 01-723 6963

QUALITY SLIDER CONTROLS
60mm  stroke singles and
an;ed Complete with knobs.
ok, 25kq, 100kQ,
250kn 500kQ. | meg. Log and
Lin. 40p each, 10kQ, 25kQ,
S0k, 100ka, 250k0., Log and
Lin. ;:n(ed. 60p each.

)
All stores open
all day Saturday

\
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|

Dam-cpm.
eek



