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FROM BI-PRE-PAK

| @ Stirlinq S'ound Drodm:ts

SUPERB VALUE AT

£17.80

WITH ACTIVE
TONE CONTROL

! CIRCUITRY

UNIT |, latest addition in the
Stirling Sound range of realisti-
cally priced constructional mod-
. ules is going to assure many
many more constructors of
obtaining quality where price
has prevented it before. UNIT |
offers full stereo facilities, is
guaranteed and easy to connect

UNIT 1 PRE-AMP/CONTROL

[3 _STEREO MODEL

@ Input sensitivity—S0 mV, ad-
justable

© Output—200 mV for 50.mV in
@ Bass control—+ 15 dB at 30 Hz

@ Treble control—1i 15 dB at
10 kHz

@ Balance control; volume con-
trol; ;* spindles throughout
@ Operating voltage—10 to 16V

up.
MADE IN OUR OWN FACTORY IN ESSEX

MORE POWER—LESS SPACE
GREATER VALUE

""""" . 55,140 MK.3
POWER
AMP.

Built for

2

>

hard work
Resulting from research and
40 WATTS development, the Mk.3 version
R.M.S. of this most popular power amp.
now includes built-in output
INTO 4Q capacitor with improved scability
£ 95 under severest working condi-
3. tions. Greatly used for P.A,, disco
and similar work, $5.140 offers

4- 8% V.A.T. fantastic value for the price.

% POWER AMPS

put from

% F.M. TUNING

$8.201
- MHz. AFC facility
$8.202
nected (size 3” x 27)
$5.203 ‘Stereo decoder

shorting and full size heat sink {p/p 50p)
Front end, geared drive capacitor tuning, 88-108
I.F. amp A meter andfor A.F.C. can be con-
For use with Stirling Sound modules, or with any
other good mono F.M. tuning section. A L.E.D.

beacon can be added to indicate when a stereo
signal is tuned in (3" x 2)

$S.103 3w r.m.s. amplifier incorporating 1.C/SL60745.

With current, short-circuit and thermal protec-

tion £1-75
SL.103-3 Stereo version of above £3-25
$5.105 5W amplifier to run from 12V (34" x 2" x b £2-25
S$6.110 Mk.3 Similar to SS.105 but more powerful

giving 10W into 4 ochms, using 24 volts £2'75
SS.120 Mk.-3 20W module when used with 34 volts

into 4 ohms £3-00
Y% CONTROL
§S.100 Active tone control, stereo, + 15dB cut and

boost with suitable network £1-60
§S.101  Pre-amp for ceramic p.u., radio & tape with

passive tone control details . £1-60
§S.102 Stereo pre-amp with R.I.A.A. equalisation, mag.,

p.u., tape and radio in. £2-25
% POWER STABILISER
§S.300 Add this to your unstabilised supply to obtain a

steady working voltage from 12 to 50V for your

audio system, workbench etc. Money saving and

very reliable £3-25*

$8.310/50 Stabilised power unit with infinitely variable out-
10-to 50V D.C. with protection against

£11.00

£5:00
£2-85

£3-85

Build and save with Stirling Sound

BASIC MODULES FCR BUILDING UP TO A STEREO TUNER-AMP

Stirling Sound

POWER
PACKS

with low volt
take off
point

$S.125

models to
choose from

Not only do these excellent power
packs stand up unflinchingly to hard
work, inclusion of a take off point at
around 13-15 V adds to their useful-
ness and once again price value is
outstanding.

Add 50p for p/p any model.

Made to serve for years

§8.312 12VH1A £3-75*
$S.318 18V/1A £4-15*
$S.324 24VH1A £4-60*
$S.334 34V/[2A £5-20*
$S8.345 45V/2A £6-25*
$8.350 S0V/2A £6.76°

3on Direct from the makers and obtainable only
from Bl-l:ve-?ak‘ud. Sile‘Ing 'Soulnd prod-

TERMS OF BUSINESS:

NEW SHOWROON

We have extended our premises
and opensd up a new demonstra-
tion showroom. All welcome

VAT at 124 % must be added to total vaiue of order except for items marked *
or (8%) when VAT Is to be added at 8%. No VAT
& PACKING add 30p for UK ordess unless marked otherwise. Minimum mail

on overseas orders. POST

I order acceptable—£1 Overseas orders, add £1 for postage. Any difference

will be credited or charged. PRICES subject to alteration without notice.
AVAILABILITY All itemd availiable at time of going to press when every
effort is made to ensure_correctness of information.

‘ - Order your Stirling Sound products from

BI-PRE-PAKLTIO

Y Co Reg No 820919
222°224 WEST ROAD, WESTCLIFF -ON-SEA. ESSEX $50 9DF.
TELEPHONE: SOUTHEND (0702) 46344

CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD.
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ucts are by p experts
and made in our own factory. They are
distributed exclusively through Bi-Pre-Pak

Ltd. i
——x 1 1 ' I | ]
TO STIRLING SOUND (BI-PRE-PAK LTD.), 220/222 WEST
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Please BONG ... ..ourvuiiboriosocossrsanrmnssssatisrstb e rteges '
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SPEAKERS
Baker Group 25, 3, 8 or 15 ohms

SPEAKERS
£9.00 Fane Crescendo 18, 8 or 16 ohms

Decca CO/1/8 Xover (DK30) £4.75 Jordan Watts Module, 4, 8 or 15 ohms

EMI 14x 9 8ass 8 ohms 14A770  £11.92 ke 120
EMI 8x 5, 10 watt, d/cone, roll surr. B £3156

EMI 6} d/cone: roll surr. 8 ohms £3.93 Kof B110
Elac 59RM 109 (15) 59RM114 (8) £3.38 Kef B200
Elac 61" d/cone, roll surr. 8 ohms £3.83 Kaf B139
Elac 10" 10RM239 8 ohms £3.83 Kaf DN8
Eagle Crossover 3000hz 3, 8 or 15 ohms £1.75 Ksf DN12

Eayle FR4 £5.51 Kof DN13 SP1015 or SP1017
Eagle FR65 £8.g5 Lowther PM6

Eagle FR8 £1195 Lowther PM6 Mk.|

Eayle FR10 £14.06 Lowther PM7

.Eagle HT15 £3.96 Puerless KO10DT 4 or 8 ohms
'Eagle HT21 ‘og Peerless DT10HFC 8 ohms

Eagle MHT10 23-85 Pasloss m;grg::cssoh:\s
¢ i ¥ serless ohms
ik 2chmulticell. horn £5.95 Richard Allan CA12 12 bass
f5.50 Richard Allan HP88
£9.75 Richard Allan LP88
£12.50 Richard Allan DT20
£15.50 Richard Allan CN8280
£17.95 Richard Allan CN820 =
£18.75 Richard Allan Super Disco 60W.12"
£27.95 STC 4001G

Fane Pop 15, 8 or 16 ohms

Fane Pop 33T, 8 or 16 ohms
Fane Pop 50, 8 or 16 ohms

Fane Pop 55, 8 or 16 ohms

Fane Pop 60, 8 or 16 ohms

Fane Pop 70, 8 or 16 ohms

Fane Pop 100, 8 or 16 ohms
Fane Crescendo 12A, 8 or 16 ohms £37.95 Tannoy 10" Monitor HPD

Fane Crescendo 128L, 8 or 16. ohms £39.95 Tannoy 12" Monitor HPD

Fane Crescendo 15/100A, 8 or 16 ohms £49.95 Tannoy 15" Monitor HPD

Fane Crescendo 15/125, 8 or 16 ohms £57.95 Wharfedale Super 10 RS/DD 8 ohms

WILMSLOW AUDIO

THE Firm for speakers!

£67.95 Baker Major Module 3, 8 or 15 ohmseach £13.28

‘IBaker Group 35, 3, 8 or 15 ohms f10s75 Fane 910 Mk.Il horn £156.75 Goodmans DIN 20 4 or 8 ohms each £13.28;
Baker Group 50/12 8 or 15 dhms £14.00 Fane 920 Mk.Il horn £39.95 Goodmans Mezzo Twin kit pair £46.50
Baker Group 50/15 8 or 15 ohms £18.62 Fane HPX1 crossover 200 watt £2.50 Helme XLK 20 pair £17.50
FBakgr Deluxe 12” 8 or 15 ohms £12.38 Fane 13x8, 15 watt dual cone £5.50 Helme XLK 30 pair £21.95
Baker Major 3, 8 or 15 ohms £10.69 Fane BO1T 8" dc, roll surr. £8.96 Helme XLK 35 pair £26.76
8aker Superb 8 or 15 ohms £16.31 Goodmans Axent 100 £7.60 Helme XLK 40 pair £38.50
Baker Regent 12" 8 or 15 ohms £8.00 Goodmans Audiom 200 8 ohms £13.46 KEFkit 1 pair £51.00
Baker Auditorium 12” 8 or 15 ohms £14.65 Goodmans Axiom 402 8 or 15 ohms £19.80 KEFkit Il aach £46.00
J8aker Auditorium 15" 8 or 15 ohms £19.41 Goodmans Twinaxiom 8, 8 or 15 ohms  £9.50 Peeriess 1060 pair £54.00
Castle BRS/DD 4/8 ohms £9.28 2"”'}"‘3”5 ggfga"ium 10, 8 or 15 ohms ?Z’%?, geerless :%8 eac: 246-58
4 iondmans or 15 ohms B irless each £54.0
g::::::g: g:im 883: 1'55 ;):rr:ss H;;g Goodmans 10P 8 or 15 ohms 7 6.50 Peerless 2050 pair £39.50
Celestion G12/50 8 or 15 ohms £ 16150/ opudnans I2RI8 og1s ohis 514,d9 necriass 2000, . pai £53.00
Celestion G12/50TC 8 or 15 ohms ~ £18.00 g->dmans 12PG 8 or 15 ‘ohms L TR ] g il each £13.46
Celestion G15C 8 or 15 ohms £26.95 Goodmans 12PD 8 or 15 ohms £16.95 R!chard Al Tr!ple 5 each £20.25
Colestion G18C 8 or 15 oh £34'50 GPodmans 12AX 8 or 16 ohms £39.00 Richard Allan Triple 12 each £25.16
ETEROLL or onris 9Y Goodmans 15AX 8 or 15 ohms £45.00 Richard Allan Slper Tripfe each £29.25
Celestion HF1300 8 or 15 ohms £6.98 G 1 ] ‘e Richard Allan RA8 Kit air £37.80
Celsstion HF2000 8 ohms £8i5 5w cALNSRLOtebkoe lolohms £22.50 & ! R
Celestion' MH1000 8 or 15 ohms £13,50 Goodmans 18P 8 or 15 ohms R OOTEEIE AlEmdriti paiREsSag
Colastion CO3K ’ £4.46 Goodmans Hifax 750P £16.00 Richard Allan RA82L K'u pair 65.70
% "7 Goodmans 5 midrange 8 ohms £4.05 Wharfedale Linton Il Kit -pair £21.50
Decca London rlbbon horn r20.95 Gauss 12° £95.00 Wharfedale Glendale 3XP Kit pair £47.70
Decca London CO/1000/8 Xover r6.a5 Gauss 15 £110.00 Wharfedale Dovedale Il Kit pair £59.40]
Decca DK30 ribbon horn r19.95 Giuss 18 £121.00 Denton 2XP Kit pair £23.25

£15.36

£6.18
£6.25
£6.75
£7.85

£15.08
£2.08
£5.39
£4.05
£30.60
£32.85
£48.60
£7.25
£8.26
£9.50
£2.95
£19.80
£11.93
£8.33
£6.08
£16.20
£3.15
£16.95
£65.90
£78.00
£86.00
£99.95
£13.50

COMPLETE KITS IN STOCK FOR
RADFORD STUDIO 90, RADFORD MONITOR 180,
RADFORD STUDIO 270, RADFORD STUDIO 360,
HIFI ANSWERS MONITOR (Rogers), HIFI NEW NO
COMPROMISE (Frisby), Hl FI NEWS, STATE OF THE
ART, WIRELESS WORLD, TRANSMISSION LINE
(Bailey), PRACTICAL HIFI & AUDIO MONITOR (Giles),
PRACTICAL HIFI & AUDIO TRIANGLE (Giles),
POPULAR HIFI (Colloms) ETC.

On Dem. Answers Monitor, State of Art,, etc.
Construction Isaflets for Radford, Kef, Jordan Watts,
Tanney, HiFi Answers Monitor, Free on request
PA Amplifiers, microphones etc. by
Linear, Shure, Eagle, Beyer, AKG etc.

FREE with orders over £10
“Hi-Fi Loudspeaker Enclosures’’ Book

SPEAKER KITS

HI-FI
ON DEMONSTRATION
in our showrooms:
Akai, Armstrong, Bowers & Wilkins, Castle,
Celestion, Dual, Goodmans, Kef, Leak, Pioneer,
Radford, Richard Allan, Rotel, Tandbera. Trio,
Videotone. Wharfedale, etc.
—Ask for our HiFi price list—

THIS MONTH'S SPECIALS {Carr. £2.00)
Pioneer SX737 £179.00
Rotel RD20 £135.00 Rotel RA312 £658.00
Videotone Saphir 1 pr. £562.00
Videoton Minimax 2 pr. £43.00

We stock the complete Radford range ot
amplifiers, preamplifiers, power amplifiers,
tuners etc,, and also Radford Audio Laboratory,
.aquipment, low distortion oscillator, distortion
measuring set, audio noise meter etc.

I PRICES INCLUDF VAT
(Prices correct at 5/8/76)
Send stamp for free 32-page booklet
“‘Choosing a Speaker’”

All units guaranteed new and perfect
Carriage and-Insurance: Speakers 55p each,
12" and up 85p each, Kits £1 each
(€2 per pair), Tweeters & crossovers 33p each.

{121.60 per pair), Tweeters & crossovers

WILMSLOW
AUDIO

DEPT REC
LOUDSPEAKERS, MAIL ORDER AND EXPORT:
SWAN WORKS, BANK SQUARE, WILMSLOW
HIFI, RADIO & TV: SWIFT OF WILMSLOW, 5

SWAN STREET, WILMSLOW CHESHIRE
PA, HIFI & ACCESSORIES: WILMSLOW
AUDIO, 10 SWAN STREET, WILMSLOW
,CHESHIRE
TELEPHONE: LOUDSPEAKERS, MAIL ORDER
AND EXPORT WILMSLOW 29699
HIFI, RADIO ETC., WILMSLOW 26213

Access & Barclaycard Orders
accepted by phone p

SEPTEMBER 1976
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No

“§ MADE IT MYSELF”

Imagine the thrill you'll feel ! Imagine how impressed
people will be when they’re hearing a progranime on a =
modern radio you made yourself.

w! Learn the secrets of radio

Ve

and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to lear

n - and pave the way 10 a

new, better-paid career! No dreary ploughing through page

after page of dull facts and figures.

With this fascinating

Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
Jeain Radio and Electronics by doing
actual projects you enjoy — making
things with your own hands that
you'll be proud to own! No wonder
it's so fast and easy to learn this
way. Because ledrning becomes a
hobby! And what a profitable hobby.
Because opportunities in the field
of Radio and Electronics are growing
faster than they can find people to
fill the jobs!

No soldering — yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the teghnical know
how you need. Specially prepared
step-by-step lessons show you how
\o read circuits — assemble compon-
ents — build things - experiment.
You enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile
Multimeter that we teach ‘you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anyone can afford.
(You can even pay for it by easy
instalments).

POST
TODAY FOR
FREE BOOK

68

To: ALDERMASTON COLLEGE

DEPT. CRE 21, READING RG7 4PF
Also at our London Advisory Office, 4 Fore Street
Avenue, Moorgate, London, EC2Y SEJ Tel: 01-628 2721
Yes, I'd like to know more about your courss. Please send
me free details — plus your big..44-page book that tells
about 8ll your courses.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

So fast, so easy,

this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know now,
no matter what your background
or education, we’ll teach you. Step
by step, in simple easy-to-understand
{inguage, you. pick up the secrets
of radio and eclectronics.

You become somebody who makes
things, not just another of the
millions, who don’t understand.
And you could pave the way to a
great new career, to add to the
thrill and pride you receive when
you look at what you have achieved.
Within weeks you could hold in
your hand your own transistor
radio. And after the.course you
can go on to acquire highpowered
technical qualifications, because oul
famous courses go right up to City
& Guilds levels.

Send now for FREE
44-page book — see how
easy it is — read what

others say!

Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll enjoy

‘for years. Send the coupon now.

There’s no obligation.

l CRE 21

LATEST

BOUND VOLUME

No. 28

“Radio & Electronics

Constructor”

3
£
1]
8
£
3
3

- RADID CYLTRC
_RpO CONSTRUCYS

AUGUST 1974 to JULY 1975
Comprising

768 pages

inc. index

PRICE £2.75 P&P 75p

BOUND VOLUME No. 25
(August 1971 to July 1972)

BOUND VOLUME No. 27
(August 1973 to July 1974)

£2.00 per volume P&P 75p

£2.40 per volume P&P 75p

PRICES
VOL. 25

VOL. 27

Limited number of these
volumes still available.

We regret all earlier volumes are now

completely sold out.

Available only from

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W9 1SN

RADIO & ELECTRONICS CONSTRUCTOR




RETURN OF POST MAIL ORDER SERVICE

NEW BSR HI-FI AUTOCHANGER

STEREO AND MONO
Plays 127, 10" or 7" records
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
uaramee AC 200/250v.
gvze 13% x 11in.
Above momr board 33in.
Below motor board’ 2 }in,

with sTERea/mono carTrioge £10. 95 Post 75

PORTABLE PLAYER CABINET £4.50

Modern design. Size 16”'x 15" 7" approx. Post 50p ¢
Large front grille. Hinged Lid. Chrome fittings.

Motor board cut for Garrard or BSR deck.

Rexine covered, in red or black or blus,

HEAVY METAL PLINTHS

‘With P.V.C. Cover. Cut out tor most £5 9 5

.S.R. or Garrard decilfs S\Iver gray
x7
Post 75p

finish. Size 12} x X
Size 16 x 133 x 7in. £6. 95

TINTED PLASTIC COVERS

Sizes: ‘A’- ~ 144in. x 12§|n x41|n £2.50.'B" -— 20{in.
x 123in. x4~}|n £3.°C' - 17in. x 13in.x 3%in., £3.25.
Ideal for record decks, tape dacks, etc. Post 45p

R.C.S.
DISCO
DECK
SINGLE
RECORD
PLAYER

Fitted with auto stop, stereo/compat, cartridge. Base-
plate. Size 11in. x 8%in. Turntable. Size 7in. diameter. A/C
mains. 220/250V motor has a separate winding 14 volt

to power a small amplifier.

3 speeds plays all size records. £6 2
Two for £12. .

Two full size loudspeakers 133.x 10 x 3fin. Player
unit clips to Ioudspeakars making it extremely compact.
Overall size only 13 0 x 8%in. 3 watts per channel,
avs all records
3 rpm 45 rpm.
Separate vol-

ume & tone
c?;mrqls 240v

Post
45p

Attractive

Teak finish Bargain Price
Weight 13lbs. £22.50 85p carriage]

SMITH’S CLOCKWORK
15 AMP TIME SWITCH
0-6 HOURS

Single pole two-way Surface mounting with fixing screws.
WiIll replace existing wall switch to give light for return
home, garage, automatic anti-burglar lights etc. Variable
knob. Tumn on or off at full or intermediate settings.

Fully insulated, Makers last list price £4.50. Brand new and

fully guaranteed.
OUR PRICE £2-95 Post 35p.

CASSETTE RECORDER MOTOR ONLY. B Volt.
will replace many types. Ideal for models. £1.26

BLANK ALUMINIUM CHASSIS 1B sw.g. 24in. sldes
6 x 4in. 70p; x 6in. £p 10 x 7in. £1.16

14 x 9in. £1,50; 18 x Bin. £1.456; 12 °x 3in. 87p,
16 x 10in. £1.70.

ALUMINIUM PANELo 18s.w.g. 6 x din. 16p; 8 x 6in. 2bp;
10 x 7in. 30p: 12 x Sin. 30p; 12 x 8in. 40p; 16 x 6in,
45p; 14x9in.50p; 12 x 12in. 65p; 16 x 10in. 76p.

ALUMINIUM ANGLE BRACKET 6in. long x § x 3 20p.

_R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape P.U., Guitar, etc. Can be used,with Battery
9-12v. or HT. line 200-300V. D.C. operation. Size 13" x 13" x
. Response 25 cps. to 25 Kcfs, 26 db gain.
or use with valve or transistor equipment.
Fultinstructions supplied, Details S.A.

NEW ELECTROLYTICS CONDENSERS
2/350v 20p 25

Post
£1.45 30p

0/25V lEp 275v 4

3/350V 20b S00/25v Lo e RoeEo e
8/350V  22p 100+100/275v 659 32+3z/450v 75p
16/350V 30p 150+200/275v 70p 100+ 50+50/350V 85p
32/500V 50p 8+8/450V 32+32+32/350 750
25/25V  10p 8+16/450V 509 000/25V 95p
50/50V 10p. 16+16/450V 50p 4/00/GJV 95p

100/25V 10p. 32+32/350V 50p

LOW VOLTAGE ELECTROLYTICS CONDENSERS
22, 25, 50, 68, 150, 470 500, 680, 1500, 2200. 3300
mfd all 6 voit 100
22 25, 68, 100, 0 200, 220, 330, 470, 680, 1000
1500, 2200 mfd aII 10 volt 10p ea.
220, 330, 1000, 4700, mfd aII 4y, }

5, 3 00, OmF 15V 10p.

2500mF 50V 62p ; 3000mF 25V 47p

5000mF 6V 25p; 12V 429, 35V 85p, 50V 95p.
500V-0.001 ta 0-17 10p; O 12p; 0-47 25p

CERAMIC 1pF to O- O‘ImF 5p Sllver Mica 2 to SOOOpF Sp.
PAPER 350V-0-1 7p; 0-5 18p; 1mF or 2mF 150V 15p.
MICRO SWITCH slngle pola changeove( 20p.

MICRG SWITCH sub min 2

TWIN GANG. “0-0" ZOBFF + 17SEF £2. TWIN 385pF 50p.
Blow motion drive 385pF + 365pF with 25pF + 25pF 65p.
5000F standard twin gang /bp. 120 PF twin gang 60p.

ELAC 9 x 5in. HI-FI SPEAKER, TYPE 59RM.

THIS FAMOUS AND WIDELY USED UNIT
NOW AVALILABLE AT BARGAIN PRICE £3 45
10 WATT. 8 OHM. CERAMIC MAGNET. b

NEON PANEL INDICATORS, 250V Red or Amber, 30p

RESISTORS, jw. iw. 1w 20%, 2p; 2w. 8p. 10 1o 10M."

HIGH STABILITY, 3 w, 2% 10 ohms to 10 meg., 12p.
Ditto 5%, Freferre values 10 ohms to 10 Meg., 5p.
WIRE WOUND RESISTORS, 5 watt, 10 watt, 15 watt,

10.0hms to 100K, 12p each: 2w 0.5 ohm to 8.3 ohms 15p.
TAPE OSCILLATOR COIL. Valve type 35p.
FERRITE ROD 6" x 1" 30p; 6" x {~ ZOp 3" x §* 10p.

MAINS TRANSFORMERS ‘i ol
1250-0-250V BOmA. 6-3, 2A £2.95

250-0-250 B0mA. 6-3v 3-5a, 6-3v 1a or 5v 2a £4.60
$350-0-350 80mA. 6:3v 3-5a, 6:3v 1a or 5v 2a. £6.80
300-0-300 120mA, 6-3v 4a CT.; 6-3v 2a £7.00
F220v 45mA. 6.3v 2a. £1.75
HEATER TRANS. 6-3v_3- amps. £1.45 Jamp. 95p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
2 amp 3, 4, 9, 6. 8, 9, 10, 12, 15, 13, 24, 30v £4.60
1amp 6,8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, so, £4.60
2a, 6, 8,12, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £7.00
‘3a, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £8.70
5a, 6. 8, 10, 12, 16, 18, 20, 24, 30, 36, 40,48, 60 £1125
5 8 10, 16v }a £2. 6-0-6v 500MA £1.
12v'300mA £f, 12v 500mA £1. 12v 750mA £1.
140v 2a taoped 10v_ or 30v £2.95. 20V 3a £2
t40v 28 £2.75 30v 5A and 34v 2A ct. £3.50
20-0-20v 1a £1.95: 30v ‘Iia £1.75; 20v }a £1.75, ta £2
AUTO TRAN FUWEHS 5v to 230v or 230v to 115v
150w £5; 250w 400 £7; 500w £8.
CHARGER TRANSFdR MERS. lnpu| 200/250v
for 6 or 12v 1}a £2.75 4a £4.60.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v outputs t4a 40p; 2a 55p; 4a 85p.
1 amp Transformer, mounted on panel with input and-
output fuses supplies 0, 20v.40v.68v or 20-0-20v £3.50

R.C.S. STABILISED POWER PACK KIT

All_parts Including printed circuit and instructions to
build this unit. Voltages available: 6v, 7-5v, 9v, 12v.

to 100mA output. Post
PI;ase state voltage required. 2 95 48¢

E.M.1. 133 x 8 in.
SPEAKER SALE!
£5.25

Post45p

£7.95

With tweeter
And crossover. 10 watt
State 3 or 8 ohm
15 watt varsion
8or b ohm

20 watt version

8 or 15 ohm

as illustrated

Bass units only 20W
Bass units gnly 15W

Bass units only 10W ..

" ‘Post 66p

Bookshelf Cabinet

Teak Veneer. For above units

R.C.S. 10 WATT
‘AMPLIFIER KIT

£6.95

..Post 75p

ThIs kit is suitable for record players, tape play back,
uitars, electronic Instruments or small P.A. systems..
wo versions are available, A mono kit or a stereo kit. The
:mono kit uses 13 semiconductors. The stereo kit uses 22*
.semiconductors with printed front panel and volume,
bass and treble controls. Spec. 10 watts output .into 8
ohm, 7 watts into 15 ohms. Rs onse 20 cps to 30K/cs.
anu! from 20mV high™ imp. glta 94in x 3in x 2in.

Mono kit £11 25 Stereo kit £17-50 posf

OUDSPEAKERS P.M. 30hms 7 x4in. £1.25; G in. £1 5
x 5in.£1.60; 8in. £1.75; 10 x 6in. £1.90; 10in. £2.!
PEhCIAIZ.HOF;ER IEi?UDsSI’EéKERSI2 All 25r|unc|5 N;w
ohm n n, n n ohm n; n X 3in;
11h35n;s4**‘7x
25 ohm, 2}in; 3in; 5 x 3in; 7 x 4 in; 35 ohm, 3In; 5ln
80 ohm, 2{in; Zfin. 120 ohm, 3In. 1

£1.25 eacw

TWEETER VOLUME CONTROL 16 ohm 10 watt
with 1in. long threaded bush for wood panel|
mounting. Will suit all tweeters 75p

RICHARD ALLAN TWIN CONE LUUDSPEAKERS 8in.
dlameter aw £2. 50 10in. dlameter 5W £2.95; Post 25p.
12in. diameter, 6W' £3.50; 3 or 8 or 15 ohm models,

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16Kc/s. 10W 8 ohm or 16 ohm £3.60.
Da Luxa Horn weeters 2-18 Kc/s, 15W, 8 ohm £6.80

Y 3.000 cps CROSS OVERS 3, 8 or-15 ohm £1.90
3 WAY CROSSOVER 850 cps and 3000 cps (25 watt} £2.20

GOODMANS CONE TWEETER

18.000 cps. 25 watts. 8 chm. Price £3.25

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v a.c. operation over 250 hrs continuous on SP2 battery,
fully adjustable swing and speed. Ideal dusplags teachlng
electro magnetism or for matronome; strobe etc. 95p. Post 200

WEYRAD TYPE COILS

P50/1AC 60p { RA2W  85p | Twin wang £2
P50/2CC 40p | OPT1 65p | Printed
P50/3CC 400 LFDT4 65p.{ "Circuit 85p.

COAXIAL PLUG 1 PANEL SOCKETS 100 LINE 18n.
OUTLET B8OXES. SURFACE MOUNTING 4

BALANCED TWIN RIs6ON FEEDER 300 5p yd.
JALK SUCKET Std. open-circuit 20p, closed clrcult 25
Chrome Lead Socket 45p. Phono Plugs 10p. Phono Sockat RJ
JACK PLUGS Std. Chrome 3OP 3 5mm Chrome 15p. Ol
SOCKETS Chassis 3-pin 10p; 5-pin 10p; DIN SO KETS,
Lead 3-pin 18p; 5-pin 25p;, DIN LUGS 3-pin 18 g 5-um
25p. VALVE HULDERS 5p; CERAMIC 10p; CAN

STEREO FM/AM TUNER AMPLIFIER
CHASSIS BY KUBA

14incn DIAMETER WAVECHANGE SWITCHES 45p, EA
2'p. 2-way, or 24p 6-way, or 3 p. 4-way.

1 p.1 2-way, or 4 p. 2-way, or 4 p. 3-way.

TOGGLE SWITCHES. sp. 20p; dp. 25p_dp. dt. 30p.
D.P.D.T. CENTRE OFF 65p; D.P.D.T. S.P.S.T. 45p.

This aii transistor chassls has push button selection for long,
medium, short and V.H.F. wave bands. Features A.F.C. on
V.H.F. band with automatic stéreo beacon Iight Volume tone
and Balance controls with push button mains on/off switch.

Amplifier acce’?(s ceramic cartridge and has recmd/playback

socket fitted

our watts per channel output. Chassis size =
17 x 4 x bin.

£38.50 posT £1.50

R.C.S. 100 WATT VALVE
I;ﬂlFIER CHASSIS

Professional modal Four i le, Bass, Mastai

P
Volume Controls. Ideal disco, PA. o groups. 5 speaker
outputs, very robust job
S.AE. for details £85 plus £1.50 carr..

NEW MIXER/AMP 150 WATT

PROFESSIONAL TRANSISTOR AMPLIFIER £68
4 jnputs, 3 outputs, separate volume treble Carr. £1

and bass controls. Ideal disco or group, P.A. ampllfer

RADIO COMPONENT SPECIALISTS

Minimum post 30p.
Components Lists 10p.

SEPTEMBER 1976

Access and Barclaycard welcome

Cash price includes VAT

337 WHITEHORSE ROAD,
CROYDON, SURREY.

Open 9-6 Wed. 9-1 Sat. 9-5 {Closed for lunch 1.15-2.30)
Rail Selhurst.

Tel. 01-684 1665
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THE MODERN BOOK CO

AUDIO AMPLIFIERS FOR THE HOME CONSTRUCTOR

By I. R. Sinclair
ELECTRONICS: AN ELEMENTARY INTRO.
FOR BEGINNERS by L. W. Owers PRICE: £1.86

MAKING YOUR OWN ELECTRONIC GADGETS: A
BEGINNERS’ GUIDE by R. H..Warring PRICE: £2.56
INTRODUCING AMATEUR ELECTRONICS

by 1. R. Sinclair PRICE: £1.45
20 SOLID STATE PROJECTS FOR THE CAR

& GARAGE by R. M. Marston PRICE: £2.16
ELECTRONICS SELF-TAUGHT.-WITH EXPERIMENTS

& PROJECTS by J. Ashe PRICE: £2.20
SOLID STATE HOBBY CIRCUITS
by RCA PRICE: £1.96

20 SOLID STATE PROJECTS FOR THE HOME

by R. M. Marston PRICE: £2.16
TRANSISTOR AUDIO & RADIO CIRCUITS

by Mullard PRICE: £3.00
MAKING & REPAIRING TRANSISTOR RADIOS

by W. Oliver PRICE: £2.16
BASIC THEORY & APPLICATION OF TRANSISTORS
by Dover PRICE: £2.25
AMATEUR RADIO TECHNIQUES

by P. Hawker PRICE: £2.560

Price: £2.50

THE OSCILLOSCOPE IN USE

by I. R. Sinclair PRICE: £2.76
HI-FI CHOICE CASSETTE DECKS

by A. McKenzie PRICE: £1.26
HI-FI CHOICE RECEIVERS

by A. McKenzie PRICE: £1.26

FOUNDATIONS OF WIRELESS & ELECTRONICS

by M. G. Scroggie © PRICE: £4.2b
COLOUR TV WITH PART, REF. TO THE PAL SYSTEM
by G. N. Patchett PRICE: £5.60
SERVICING WITH THE OSCILLOSCOPE

by G. J. King PRICE: £4.90
TRANSISTOR ELECTRONIC ORGANS FOR THE
AMATEUR by A. Douglas PRICE: £4.90
THE ELECTRONIC MUSICAL INSTRUMENT MANUAL

by A. Douglas PRICE: £8.00
VHF-UHF MANUAL
by D. S. Evans PRICE: £6.86

RADIO VALVE & SEMI-CONDUCTOR DATA

by A. M. Ball PRICE: £2.50
ARRL ELECTRONICS DATA BOOK
by ARRL PRICE: £3.06

PRICES INCLUDE POSTAGE
We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2 INP

Telephone 071-723 4185
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DORAM
KITS
CONTAIN

TSI TESTa

Mea
NpNsures hFE ’eakage for PN

— - | [ germa
g@lu ™~ ooy , batter;/":f?' t‘:anf:stors includes
MEIBTERES T \ facility

METER Y

Indicates whether water
is needed for plants and

lawns

c e

‘ New 16-page brochure contains complete details of

kit range.

‘ Big range of kits to interest Radio, Electronic and T
Hi-Fi enthusiasts. DORAM ELECTRONICS LTD

M Kits sent by return-of-post. P.0.Box TR8, ADDRESS

#& Each kit designed by specialists - only highest quality i LEECK LSI2 2UF
and reliable components included, k

| enclose 25p please send me by feturn my new Dofam kit

SEN D Fo R YOU R N EW S . 8% V. A.T. ?ovpot'.'hur;;:'hel:;;t:de;i ul?cm‘::ynm.md please add

KlT BROCHURE TODAY H > '2%% V,A,TI Cu! S OME SW 10 ORDER THiS KIT BROCHURE TOGETHER POST CODE
M 'S NEW EDITION 3 COMPONENT CATALOGUE
only 25p inc. post and packin ctm;‘s NE:;TA ;I"Zc',"zsl, '%2 sngc AEERSISHRRD
¥ 9- An Electrocomponents Group Company

COMBINED PRICE 70p.
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JUST A FEW BARGAINS ARE LISTED - SEND STAMPED ADDRESSED
ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS. PAY A VISIT.

OVER 90% OF STO
RETURN

CK BELOW QUANTITY WHOLESALE PRICE.
POSTAL SERVICE UNLESS CHEQUE.

l coMponE“Is HOBBYIST - PROFESSIONAL - DOMESTIC - SURPLUS - INDUSTRIAL

Goods sent at customer's risk, unless suficient payment for registration {1st class letter

JAP 4 gang min. sealed, tuning condensers New gSp

ABS,

‘Clear perspex sliding lid, 46 x 39 x 24mm 10p
ribbed inside 5mm centres for P.C.B., brass corner inserts,
screw down lid, 50 x 100 x 25mm orange 48p; 80 x 150 x 50mm

post) or compensation fee (parcel post) included. j Ex-eapt. 2 or 4 gang Op

VALVE BASES TO3 or TO66 ELECTROLYTICS MFD/VOLT. Many others
Printed circuit B9A-B7G 7p | Mica Washer 2p |in stock 70~ 200— 300- 450-
Chassis B7-B7G . ... 9p | 18 volt 4 amp charger, | {yp 10 10V 25V 50V 75V 100V 250V 350V 500V
Shrouded chassis B7G-BIA—BSA . 10p bridge rectifier 79p | MFD '

B9A chassis—B12A tube 9p | GC10/4B £3.001 10 4p 5p 6p 8p i0p 12p 16p.20p
‘Spoaker 6” x 4" : 0£1.26| Telescopic aerial 25 4p 5p 6p 8p 10p 15p 18p 20p
peaker 6 x 4" 5 ohm ideal for car radio£1.26 Closed 95", open 383 | 50 4p 5p 6p 9p 13p 18p 26p —
TAG STRIP - 6 way 3p| 6 x 50pF or 2 x 200pF| Fitted right angle TV| 100 5p 6p 10p 12p 19p 20p — —
9 way 5p Single 1p|trimmers 20p plug, 60p 250 9p 10p 11p 17p 28p — 85p €£1
BOXES — Grey polystyrene §1 x 112 x 31mm, top secured by 4 1(5)88 123 21;3133 ;gs ALSp £1'—50 = i

self tapping screws 32}p 2000 PN BTl A e Lo gl =Es

As total values are too numerous to list, use tnis
grlce uide to work out vour actual requirements
/20, 12/20 Tubular tantalum 16p each

Wafer Kotary, all types
SPST. 10 amp 240v. white rocker switch
with neon. 1" square flush panel fitting 66p
‘S.P.S.T. dot 13 amp, oblong, push- -fit, rocker18pi

unIO LFADS
5 pin din plug 180° both ends 14 Mtr., £1.20

30p ||

Book 263 pages. Covers,
!2N21 through to
2N5558 plus some'
3N's. Type/connection/ | 8
parameter details £1.95

3 pin din to open end, 13 yd twin screened 35p-
Phono to Phono plug, Gft 35p {'

. COMPUTER AND AUDIO BOARDS
VARYING PANELS WITH ZENER, GOLD BOND,
SILICON, GERMANIUM, LOW AND HIGH POWER
TRANSISTORS AND DIODES, HI STAB RESISTORS,
CAPACITORS, ELECTROLYTICS, TRIMPOTS, POT
CORES, CHOKES ETC.

3lb for 85p + 86p post and packing
71b for £1.95 + £1.20 post and packing
Skeleton Presets

Slider, horizontal or verti-
cal standard or submin. 5p

3" Tape Spools 8p
1" Terry Clips 4p
12 Volt Solenoid 30p

KNOBS

SILVER METAL PUSH ON WITH POINTER, OR
WHITE PLASTIC, GRUB SCREW WITH GOLD:
CENTRE 8p EACH

ENM Ltd. cased 7-digit counter 2% x
approx. 12V d.c. {48 a.c) or mains

ZM1162A INDICATOR TUBE
0-9 Inline End View. Rectangular Envelope 170V
2:5M/A £2.67

3% 13"
£1.00

REGULATED TAPE MOTOR
9v d.c. nominal approx -1%" diameter

12v 8 amp (ransformer

80p
£4.00 (p&p 86p) |

No VAT
POTE
Log or Lin carbon 16p

Switched ..31p
Dual Pots ......50p'
Dual & switch ..69p,
Lin wirewound 25p
Slider Pot ..-43p|
Dual Slider .-55p
1.5m Edgetype 8p

THERMISTORS

Ferric Chloride. Anhydrous mil. spec. 1lb. bag 86p

‘etc.

black 70p; 109 x 185 x 60mm Iblack £1.04 16-32/275, 32-32/275, 100-100/150, 100-
ALUMINIUM 8" x6 ' x3" £1.02 -|100/275. 50-50/300 20p each
BRG2 s 39 4"'«x 2? x2” 44p 10" x4317x'3" £1.02 50/50-385 .. 30p
23" x 53" x 14" 459 4" x54"x 14"45p 12" x 5” x 3" £1.20 12,000/12, 32-32- 50/300 700/200 100-100~
4" x4 x 13" 4sp 6" x 4" x2” 65p 10"x7"'x3" £1.22 100-150-150/320 o . 50p each
4" x23"x 13" 4 7'x5"'x23" 79p 12" x8"x3" £1.650 |20-20-20/350 40p each
SWITCHES RESISTORS RS 100—0—100 micro_amp.nuil indicator
Pole Way Type 14 watt 1p | Approx. 2" x 3" x-i-............l...£1
4 2 Sub. Min, Sllde 18p{1 watt ; 3p INDICATORS
6 2 Slide 20p [Up to 5 watt wire 11p | Bulgin D676 red, takes M.E.S, bulb 30p
4 2 Lever Slide 15p | 10 watt wire 12 volt or Mains neon, red pushfit .. .. 18p
21 % ?Iéde or :gg -:vguvrvmgtt 3 :g: ‘R.S. Scale Print, pressure transfer sheet .10p
amp small rotary g | = =
2 2 Locking with 2 t0 3 keys |1 or 2% five times| CAPACITOR GUIDE - maximum 500V
£2.00 -price. Up to .01 ceramic 3p. Up to .01 poly 4p.
2 1 2 Amp 250V A.C. rotary 28p |Se'miconductor 5ats| 013 up to .1 poly etc. 5p. .12 up to .68 poly

etc. 6p. Silver mica up to 360pF 8p, then to
2,200pF 11p, then to .01 mfd 18p.
Many others and high voltage in stock.

.1/600: 12p. .01/1000, 1/350, 8/20, .1/900,

22/900 4/16, 25/250 AC (600vDC) .1/1500
40p. 5/150, 9/275AC, 10/150, 15/150, 40/150:

FORDYCE DELAY UNIT
240 volt A.C/D.C. Will hold relay, etc., for approx.

15 secs after power off. ldeal for alarm circuits,
£1.60

CONNECTOR STRIP
Belling Lee L1469, 4 way polythene. 6p each

11 glass fuses 250 m/a or 3 amp (box of 12} 24p
Bulgin, 5mm Jack plug and switched socket Tpairl  30p.

THE RADIO SHACK

161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11

Open 10 a.m till 7 p.m. Monday to Saturday

Terms: Payment with order
72

Telephone: 01-223 5016

177 " or 27 " CAN CLIPS
VA1008, VA1034, 1 or 1}" or or 3}’ C CLIP . 6p
VA1039, VA1040, 10m MAINS DROPPERS
VA1055, VA1066, [ ' " |36+4-79 ohm 26p
VA1082, VA1100 664 661+158 ohm, 664664137 ochm
VA1077, 1741446 ohm, 266+144-193 ohm 30p
VA1005, VA1026 } 150150+ 40 1k5 ohm
: RELAYS 2854575414835 ohm 40p
vl SIP.C.0 . botal| 2ok SS ST BReF 30 pnm ;
mercury wetted high | 53" x 23" Speaker, ex-equipment 3 ohm 30p
speed 75p | 2 Amp Suppression Choke .......... 8p
P.0. 3000 type,1,000 3x24x 15" } PAXOLINE 4p
OHM coil, 4 pole c/o. 4%Xi:x & 1p
60p | PCV or metal clip on MES bulb Holder ap
‘Mains or 12v-d.p.c.o | VALVE RETAINER CLIP, adjustable 2p
| heavy duty octal £1 OUTPUT TRANSFORMERS
Boxed GEC KT88 | Sub-miniature Transistor Type 26p
valve £2 | Valve type, centre tapped or straight 40p
12 volt 250M/A or 6 volt iA
Transformers ; . £1.00

Whiteley Stentorian 3 ohm constant impe-
dance volume control way below trade at 80p
Drive Cord .. 2p per yd.

RADIO & ELECTRONICS CONSTRUCTOR




SEMICONDUCTORS :
Fu|| spec. marked bv Mullard. etc. Manv other types in stock

| OTHER DIODES
B e | B
16p BD204 £1.00 ! s .92
109 BE186C 229 | 80232 6op | BSVATROLETE £108 | BAldm 153
Mol gcier 2ap | BD234 43P | BSx20/21 16p | Centercel ... ... 24p
iob | BG2131/2148 10p | BO235 : BSY40 © app | BZYB1/BA148 109
2225 | BC2168 .. 8p | BOX/7 B BSYGBA .. .. 125 | 88103/110 Varicap 23p
13},’ BC327/8 12p BF16§/173 o 183P BU10S. £1.80 | 88113 Triple
p | BE337 1e | 8r17 e cv7csmz ()oc41 oc4412 Varicap 37p
80| gcsazemea 1op Bﬂa s 250 | GeTi11 10 ggplfl DRLOE )
AEL2 20;, Bcee/a/o 95 | BE180 380 | ocas agp | OAS/7/10 ... 16p
AF178/ao/e1' 40p | BCX32/36 - 120 | BEiBas o o 430 ON222 30p | BZY88'Upto 33 volt 7p
AF2 34p | BCYa0 .. 90p | BF19a/s/6/7 " . eip | TIP30 . 43p | B2X61 11 volt  19p
ASY27/73 31p | BCY7901/2 12p | gr19aafidsc . 18p | TIE3055 . 48p | BR10O Diac. ......15p
BC107A or B 11p. | BD112/3 50p | BF200 . 25p | TISSBA EET. 23p
A/ ép | BD115/6 afp | ge2sg- . v 13p| %300 .. . 6p. | INTEGRATED cmcuns
ac1oe s/cnose/c 10p. | BD131/2 32{p | BF262/3 300 i itivages 308 | TAA700 £2.00
Be14 tp, 80133 3 3 BF336 27p | 203330 ::;%P 723 reg (TO99)  4Bp
BC148A/B/C 9B/c/s o gg;_gg -ﬂb BES28 DuéﬂTMosfet £1, 38 | 2929 . ter | 741 8 pin dii. gp
BC1o7/8/9 | Bo13 i gmy FET. £1525 INIBd7/22i8 T 1Eb TADT80 AMHE £1 38
ac1595/c 1574 2o | BD201/3 ot (2 BFW57/58 .. 1? 2N2401 .. 26p | CA3001 R.F. Amp 60p
f D201/ 1.3 p
BC178A/B 80202 30 | apaz o a3p 2N2412 o8p- | TAA300 1wt Amp £1.20
8c1 73 g_&?g . 1Bp 23p NE556v Timer 3gp
" BRIDGE RECTIFIERS 30 s . 2Bp 2N2904/5/6/7/7A & | TAAG50 Y or G 22p
AP ¥ b 85061 6 s0p | BEXB4/88 17p | 2n3053 [ TAA263 Amp  ...6Bp
? 4 OSH01-200 26: E'E’y‘%?/z ;tgp 2N3055 R.CA. 80p | 7400/10 Tep
1.4 42 BY164 40 ] P | 2N3704 ... -.8p 7402/4/20/30 . 11p
06 110 EC433 160 *EIC D : 35 | 2N3ra3 17e.| 74 . 'sop
5. 400 Texas 90p | BRY39 LR L AR . ;438/74/86 -24p
PTO ELECTRONICS 25A141/2/360 31
RECTIFIERS 0PTO 258135/6/457 20p | LM300, 2-20 volt £1. 58
Amp - Volt BERED 850 | e 100 | 40250 " 54p | 74154 £1.0
BPX42  £1.00 . ' . =
IN4004 1 400 4p | BPY10  £1.00 | OCP71 65p | amp Volt THYRISTORS
IN4005/6 1 6/800 5p VOLTIAC BIGL.E.D. 0.2 -20¢ 40,
BY103 1 1.500 18%p ( ) 39 I50nA-mineq s - TESLBIKIEEY0 - .
P Vg 200 30 | seves o e |1 400 BTX18-300 > 50p
SR400 15 200 8p | BPYSY ¢ £1.00 | ORANGE 19p '15 ggo BTX%O{ZOO il
REC53A 15 1,250 14p | BPY77 GREEN  14p|! ORAIRICIAENAS - £1.60
{ . . e, 3 65 500 BT101-500R 90p
Snp : SoSsa e Dibden JEa™  13ples5 500 BT108-600R £1.00
BASSE000m 0, 2.5 600  BBp P'| 20 600 BTW92-600RM . £3.00
BYX38-COOR 25 300 50p | FHOTO SILICON CONTROLLED |15 BOO BTX95-800R Pulse Modulated .. £8.00
g;ﬁgg-?ggo gg ” ggg ggg SWITCH BPX66 PNPN 10 amp £1.00 [ 30 _ 1000 28710 (Less Nut) _ £3.00
BYX49-600 28 600 S5Bp | 3" red 7 ssyment LE.D. 14 | PAPER BLOCK CONDENSER Multicore Solder
BYX49-300R 26 300 26p | DL [0 9+0P. display 1.9v} 0.25MFD  BOU volt 30p| 18SWG 3p per foot
BYX49-900 25 900 40p | jooq,” S°9MeNt COMBON| IMFD 250 volt 15p | —
BYX49-1200 26 1,200 52p | pi747.6" £160|2MFD 250 volt 20p | ENAM. COPPER WIRE
| BYX48-300R 6 300 40P | winitron 3 3015F filament ~ | tOMFD  500°volt 80p, | SWG. PER YD.
e e ftholaife_Boish 38|35 T
BYX48:1200R y ’ ggo aop CaY118 LED., 1).C. extraction and insertion 23 26-42 2.6p
BYX72-150R" 10 "150 353 Infra red transmitter £1 |tool 5 GARRARD
BYX72.300R 10 300  45p One fifth of trade | 'METAL CHASSIS SOCKETS GCS23T or GP93/1
gz;‘(zg:gggn :‘lg ggg ggg Plastic, Transistor or Diode ggra:!\enal QC"’VStal Stere0£(1:35n(;
BYX42-600 10 s00  esp | Holder odo Pag 17 |8 or.6 pin 240° din 9p | [199¢ i
BYX42-900 10 900 80p Transistor or Diode Pad 1p Speaker din switched HANDLES
BYX42-1200 10 1200 95p | Holdersorpads50pper100 | 3.5mm Switched Socket Rigid light blue nylon
-300* = - 02 L
et s 300 £1.90 | ‘Philips tron Thermostat ... 15p | 8 way Cinch standard (63" with secret fittiag
BYX46-500* 15 500 £1.75 | McMurdo'PP108 8 way edge plug 10p 0.15 pitch edge socket |Screws ... p
BYX46-600* 15 600 £2.00 TO3 HEATSINK 30p Belling Lee white
BYX20-200 25 200 . 60p AR . .| UECL. 10 way pin plastic surface coax
p transistor type. R y d 20p
BYX52-1200 40 1,200 £2.50 OA1P10 10p |Wmaroe Avial Load
Tested unmarked, or marked - J
::\'r;/ancvl;e”type 'rmA'cé ample lead ex new equipmems g(;i}‘cé‘l:.t.orzo way pin | Ferrite Choke -formezr;
TRIAC ACY17-20 8p | 0C71/2 P
6 BOO PlasticRCA £1:20 | ASZ20 8p | 0C200-5 20p | 2AB0000A1P20 20p | RS0 Turn Pot 1%
25 900 BTX94-900 £4.00 ASZ21 30p TiCa4 2.4p U.E.C.L. 10 way pin .250, 500 Q: 1K,
25 1200 BTX94-1200  £6.00 BCT86 11p | 2G240 2-50 | socket 2B606001R10 50K 11.50
12-0-12 50M/A Min. Txfmr. 90p | BCY30-34 10p | 2G302 15p 10p |———==—— =
RS 2mm Terminals BCY70/1/2 8p | 2G401  15p : P | Copper coated board
Blue & Black 5 for 40p BF115 10p | 2N7T1 25p | U.E.C.L. 20 way pin | 10" x 9" approx 48p
T BY127 gp | 2N2926  7p | socketB260800A1R20 : '
Chrome Car Radio facia 15p | yG1005 10p | 2N598/9 6p 20p _.TIE- CLIPS -
Rubber Car Radio gasket .. 5p 2N1091 8p Nyton self locking 7
T - 'HG5009  3p | 5N1302 gp| 3.5mm STEREO PLUG | a3, >
D Delayline Op HG5079 3p | 2N1907 2-50 | Metal screened 35p z B P
Relay socket 40p | L78/9 3p | Germ.diode 1p | Philips electronic eng- Geared Knob ~ ~
Take miniature 2PCO relay_ ! M3 1op | GET120 (AC128| ineer kits add on series | 8-1-ratio 13" diam,
B7G or B9A valve can 9p | OA81 3p | in17sa.heatsink) |. £1004 £1.00 each black 70p
0-30, or 0-15, black pvc, 360° 823(730-2 gp 2 3% | RS Yellow Wander 11b Mixed bolts, nuts
dial, silver digits, self adheswe, 0c23 zop GET87 12p 45 4
a3” dia, . s P P | 253230 30p | Plug Box of 12, 25p |washers etc. ]
T LN RN MAIL ORDER CUSTOMERS ONLY ADD
STAMPED ADDRESSED ENVELOPE o, 1
LARGE ORDERS, ADD SUFFICIENT FOR BA’ VAT I PAY BALANCE ON 1 2 % ITEMS
POSTAGE, INSURANCE, ETC. ALL ENQUIRIES, ETC., MUST BE ACCOMPAN'ED BY A
TOTAL GOODS PLUS CARRIAGE, ADD V.A.T. STAMPED ADDRESSED ENVELOPE

SEPTEMBER 1976

73




€ sparkrine nha)

Capacitive discharge
electronic ignition kit

&

* Smoother running ,

* lInstant all-weather starting /.5‘--

* Continual peak performance L9 " Texan Amplifier as
* Longer coil/battery/plug life > featured by PRACTICAL WIRELESS
* Improved acceleration/top speeds SOLE U.K. DISTRIBUTORS — HENRY’S
*

Up to 20% better fuel consumption

Sparkrite Mk. 2 is & high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.

Bty Hvorsed ioronly wamm

£3z KIT PRICE mc. vat + t1.00 pa | [RSRSIMIGH

Built and tested £42.00 inc. VAT +£1.00 p&p. Ask for

Because ot the superb design of the Sparkrite circuit it completely -

=5l e ¥ [
eliminates problems of the contact bresker. There is no misfire due to :::l":l;h:rzﬁ:a,"F:e.':;’:::‘;gﬂﬁ{;‘\:z"aysz':’:fg::me !::aé/el s'h.
contact breaker bounce which is eliminated electronically by a pulse entertainment unit. And have had atl the pleasure of verything

suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. 1t will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminatas the
problems of SCR 1ock on and, therefore, eliminates the possibility of

doing it yourself, with the Henry'skit. necessary
Look at the Texan specification supplied.
Incorporating fully integrated stereo preamp and poweramp, Full after
with 6 IC’s, 70 vransistors, 6 rectifiers and zener diodes. Plus.

stabilisied, protected circuitry, glass fib pcb ; Gamdeners SBIE§
low-field line mains : allfacilities and i
controls. Slim design, chassis 144" x 6" x 27 overall. 20 watts Service and
pet channel RMS, less than 0,1% distortion at 1 kHz. guarantees.

blowing the transistors or the SCR. (Most capacitive discharge ignitions L
are not campleteiy foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders. TEXAN F M £23 vlnE_o sponr
THE KIT COMPRISES EVERYTHING NEEDED TUNER KIT .50 —
Ready drilled pressed steel case coated in matt black epoxy resin, ready inc. VAT 4 50p p&p '_‘ -
drilied base and heat-sink, top quality 5 year guaranteed transformer - " = = <
and components, cables, coil connectors, printed circuit board, nuts,. Eg&::g;?sjd P s L 5}@ \
bolts, silicon grease, fult instructions to make the kit negative or Build the matching Texan stereo tuner ! L i (7
positive earth, and 10 page installation instructions. Features advanced varicap tuning. Phase - B
lock foop decoder. Professionally An up-to-the.
OPTIONAL EXTRAS designed circuit. Evervthing you need is minure ;a:,?:
Electronic/conventional ignition switch. | in the kit. From the glass fibre pcb to the Plugs into vo;now kit
Gives instant changeover from “Sparkrite” ignition to conventional cabinetitself. Excellent spec : 2.5 uV Switchon, ang vo:-Tvae""' Socket.
ignition for performance comparisons, static timing etc., and will aevial sensitivity. 500 mV output Choose your g,me_"';;\:;av I
also switch the ignition off completely as a security device, includes: (adjustable}. Tuning range 87-102 7 hole-in-the-waj| Ahsol::""ennls
switch connectors, mounting bracket and instructions. Cables excluded. MHz. Mains powered. ;avle Foryou, Youvchildven.:xd y
Also available RPM limiting control for dashboard mounting THE NATURAL FOLLOW-ON ngx}ayl:lss Powered. List Price ch'é'
" N 3 -+ - il
{fitted in case on ready built unit). LA nf‘Y':rg_.g;l';" PRICE g OVER 10,000
CALLERS WELCOME. For Crypton tuning and fitting service - 0 = W - : o ALREADY 501 p
‘phone (0922} 33008. ; 24 HOU (3 g ap BRI * 1DEAL 6if T
I
POST AN ING. :
PRICES INCLUDE VAT, POST AND PACKING . | Vo @ SILENT RUNNING © I.A:EE
BT AR~ ER | ILLUMINATED NUMERALS
Improve performance &economy NOW 22 : ©4.C.MAINS @ SIZE 67'x 2{x 21"

NORMALLY £24.00 WiTH CASE

>

EXCLISIVE HENRY'S R4
HENRYS: ii-j Lorsor:tzz.snj LATEST &

PRICE " A (L M ks ELECTRONIC Dlscy"“’f

Al yau hove 10 do is mate o casing oni you've sot 2 £2¢00 timer o | CATALOGUE / P, 0[[”,-
el g ond ¢ [ avg[C[ l ls’

Atso fiom Henry's MISTRAL DIGITAL ser 2000 ¢
CLOCK KIT £41.50 (nc. VAT 300 ptrp 50p ML ""c':,'a{ﬁes
2y

Quick installation

Electronics Design Associates, Dept., REC/9
82 Bath Street, Walsall, WS1 3DE. Phone: {0922) 33652

w
ot ] All mail to: Henry’s Radio
ke I ”?N{,‘_‘l S | 303Edgware R London W2

carr/back.

MK, 2 DIY Ase. Kit® tn.ao% fl:rnclose cheque/PO’s 404/6 Edg 0 v '. .| 01402 838

Mk. 2 Ready Built Negative Earth @ £14.97 £ ONDO

Mk. 2 Ready Bullt Positive Earth @ €14.97 Cheque No. 0 3 00 0 a 0 Road
Ignition Changeover switches @ £4.30 O R ¥ SR e ) 636 bb8

R.P.M. Limit svatems in sbove unizs © €2.42] | So7d SAE if brochure

only required.

\__1 & 1 K 1 1 /
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PRECISION PETITE LTD
119a High Street
Teddington, Middx.

Tel: 01-977 0878

Have pleasure in introducing
their Precision Tools from
France for all types of
electronic design and
development, professional
or amateur

THE ABOVE KIT IS AVAILABLE
AS SEPARATES

£ p p&p

® Kit Complete as above....... 30.50 1.15
@® Mk.Il Drill Stand ................ 4.00 35
& Mk.Il Drill Only .................. 8.00 35
@ Flexible Shaft.........cc.ccceveunee 5.00 25
@ Transformer .......c.cccccveennene . 5.50 70
@® S.30 Kit (30 tools).............. 16.00 85
@® S.10 Kit (10 tools).......ceuues 12.50 65
{Any Quantity)

Replacement accessories ....40p each 15p
Circular Saw Blade Sets (4)....... £2.40 15p
Spare Collets.........c.cceueeerennnrenne £0.40 15p
Spare Chuck & 3 Collets......... £2.50 15p

ALL ABOVE PRICES INCLUDE V.A.T.

s A E FOR ILLUSTRATED LEAFLET
" - » & ORDER FORM
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l Please rush me

TAKE AN

S-DeC

This miniature organ emits a series of musical notes
in accordance with the positioning of a probe lead
between hole 56 and a chain of resistors, and be-
tween hole 1 and the same chain. A range of musical
scales is available dependant on the selection of
the appropriate resistors at various parts of the
chain.

The circuit is an example of an astable multi-
vibrator. The left-hand transistor obtains its base
current via the resistance chain. The total value of
the resistance in circuit at any time determines the
pitch of the oscillator note. Since the resistance
can be varied by means of the probe lead, so can
the pitch of the note.

Many developments are possible. For example,
by substituting a 30k.n potentiometer between
hole four and hole 35 (wiper to hole 56) and omit-
ing the resistors in the chain between holes four
and 35, a swanee whistle type effect can be pro-
duced complete with vibrato (waggle the pot
spindle slightly backwards and forwards!).

Building circuits like this is simple if you use an

3 39

40
—0 + v

1500
s 2930 jax 24 25 4pk 19 20 4k 14 15 gk 9 10680 4 5 47k 36
g%
Touch resistor leads with probe wires 1o make contacts.

Fig. 1 Circuit diagram ofSimp/e Electronic Organ showing
relevant hole numbers of S-DeC.

| and VAT each..

1 enclosé a postal order/cheque for

No 19
Simple Electronic Organ

S-DeC (see photograph). Component leads are
plugged into the relevant numbered holes (see
circuit diagram) and are automatically connected
into circuit.

Beneath the holes are special sockets connected
together in a pattern which is shown on the upper
surface of the S-DeC. When you have finished
building the Simple Electronic Organ, simply un-
plug your components and use them again.

If you want to keep a circuit permanently wired,
then for only a few pence you can buy a Super
Solder Board. These printed circuit boards have
holes and copper tracks which exactly match those
on the S-DeC. To preserve your circuit, simply
transfer the components from the S-DeC to exactly
the same matching holes on the Super Solder
Board and solder a permanent circuit. Holes on
both S-DeC and Super Solder Board have the same
letter/number marking. Making ‘mistakes is almost
impossible.

When you have built your Simple Electronic
Organ you can build other -exciting projects on
your S-DeC. Many of the circuits featured in the
popular electronics construction journals can be
built on your S-DeC. In addition, P.B. Electronics
is writing a special projects handbook for the S-DeC
experimenter. The book will contain 48 different
projects to build. These include record player
amplifiers, emotion meter, radio jammer, electronic
tug-of-war, strength meter, radio microphone and
dozens of others — and you can build every one on
your S-DeC.

The S-DeC costs only £1.98 plus 37p post, pack-
ing and VAT. It also includes a booklet giving
9 S-DeC circuits you can build.

P.B. ELECTJRONICS (SCOTLAND) LTD. +c.

57 HIGH STREET ¢ SAFFRON WALDEN - ESSEX C‘.B101AA . ENGLAND_]
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| that flashind

TWIN

{less lamps)
&

BANK 6 igH7

LENGTH

4“ mches UN,T

B C.
Fitting

red ready tor use
‘gt;mplele with three

95
100 watt coloured laml  L10™ i\a

rand om

Sou'nd toLi
MAS TER UNI

ght .,

WAT TS

INCLUDING EC
UTPUT PLyGs A.,D
MANS NOyT

AT RS

100 WATT SPOT LAMPS mmum
RED, YELLOW,GREEN 3”'llmn$

BLUE, ﬁ 18 sch|£3 54
CLEAR ' B.C. or E.S. Fitting

; m
ALBEN ENGINEERING CO.LTD.,
DEPT. RE THE CRESCENT, WORSTHORNE,
BURNLEY. LANCS. Tel-Burnley 20940

SPECIAL

ANNOUNCEMENT

We are adding a further 800 new
items to our stock list of components.
Watch for our advertisement in next
month’s issue! Better still, write
NOW for our NEW 1976 Catalogue.
It shows our complete range of Elec-
tronic Components, Semiconductors,
Audio Modules, Hi-Fi Accessories
etc., in fact, everything for the elec-
troni¢c enthusiast. AND all at
unbeatable bargain prices! Order
your copy NOW,

ONLY 50p plus 15p postage.

P.O. BOX 6, WARE, HERTS

HOME RADIO (Components} LTD., Dept. RC
| 234-240 London Road, Mitcham, Surrey CR4 3HD
Regd. No. 812966, London

—— o

By the way, the price
of the catalogue is 90p
plus 35p for- postage
and packing. Why hes-
itate? Send off your
cheque or Postal Order
for £1.25 today, to-
gether with the coupon
on the left.

bargain lines.

from time to time.

over!!

The price of £1.25 appliés only to customers
in the UK and to BFPO Addresses.

Perhaps you have to be.of my vintage to
know the phrase “a Double Feature,” but up
to a few years ago cinemas always ‘ran a
main film and a supplementary film. | was
reminded of it because with their new
catalogue Home Radio Componerits are now
giving away a supplementary catalogue of

It sounds a very practical and sensible
idea. After all, most electronic component
firms accumulate surplus stocks of various
items, and rather than dispose of them, why
not offer them to customers at exceptionally
low prices? I'm told that this bargain list will
centinue for several months and be up-dated

No constructor should be without thé
Home Radio Components Catalogue (it con-
tains 5,000 itéms clearly listed plus about
2,000 illustrations) but now you have a dou-
ble incentive for buying one. In addition to
getting one of- the finest component
catalogues available, you also receive a list of
bargains at unbelievably low prices. For ex-
ample, Gemini Mains Transformers: normal
price £11.48, bargain list price £5, saving
£6.48! This means. that with a single
purchase from the bargain list you can save
the price of your catalogue several times

HOME RADIO (Components) LTD. Dept. RC, 234-240 London Road., Mitcham, CR4 3HD. Phone: 01-648 8422
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TOYTOWN
TRAFFIC LIGHT
CONTROLLER

by J. R. Davies

The author was recently browsing through a
catalogue of electronic components when he en-
countered a range of light-emitting diodes in red,
yellow and green. It occurred to him that, as these
colours correspond to the familiar red, amber and
green of traffic control lights, it would be an amusin
exercise to set up a switching system whic
automatically turned on two sets of l.e.d.’s in the stan-
dard traffic light sequence. The completed project
could form an attractive . gift for a youngster in-
terested in model cars, and could also provide an
entertaining' and attention-catching display for the
not-so-young whose professional or spare time pur-
suits are concerned with cars.

The sequence switching device described in this ar-
ticle is the outcome of the author’s idea, and it
employs three 555 timer i.c.’s, three transistors and a
small number of other components, together with the
red, yellow and green l.e.d.’s which function as the
traffic lights. Tgre circuit will accommodate any
number of l.e.d.’s between one and four in each sec-
tion by the choice of suitable series resistor values.
For maximum realism, at least two l.e.d.’s per section
will be required so that the traffic lights can face in
four directions.

LIGHT SEQUENCE

Fig. 1 shows two sets of traffic lights at a crossroad
junction, one set facing the North-South road and the
other facinf the West-East road. Starting with Red,
each set will light up in the following sequence: Red,
Red-and-Amber, Green, Amber, Red. Obviously, the
North-South lights will be at Red when the West-East
lights are at Green, and vice versa. In practice, there
may be a delay after the lighting up of Red at one set
before the appearance of Red-and-Amber and then
Green at the other set but, at the risk of a few
Toytown pile-ups, the switching can be considerably

78

By taking advantage of three 555 timer
integrated circuits, this controller offers
the four switching steps needed for

lighting up a toy traffic light system.

simplified by the exercise of a little judicious bending.
With the present circuit it is assumed that the Amber
after Green in one set of lights is coincident with the
Red-and-Amber in the other set. Thus, Red (with
Amber) becomes present at one set of lights when the
other set changes from Green to Amber, and so a
reasonable replica of actual working is achieved.

N
s
RED RED

I 2
AMBER AMBER

| 2
GREEN GREEN -

i 2 ;

ng. 1. Two sets of traffic lights at a crossroad
Jjunction
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Toytown traffic hold up, as the cement carrier
and ambulance wait for the green

Fig. 2 shows the sequences for the two sets of lights,
and it will be noted that there are four switching steps
in the cycle before it reverts to its initial state. From
now on, we shall give the North-South lights the suffix
1, and the West-Kast lights the suffix 2. We shall also
ascribe the colour Amber tq yellow l.e.d.’s.

N- w-
R LlGHﬁ'S LIGHITE'S
| RED | GREEN 2
2 RED {-AMBER | AMBER 2
S GREEN | RED 2
4 AMBER | RED 2- AMBER 2
] RED | GREEN 2

Fig. 2. Suitable switching steps for the two
sets of lights

BASIC CIRCUIT

Fig. 3 shows a simplified circuit of the sequence
switcher. Here, the blocks identified as “Red 2, “Grn
17, etc., represent the le.d. or lLe.d.’s in each set,
together with their series resistors. IC1 is in a stan-
dard 555 multivibrator circuit and produces a near-
square wave at its pin 3 which changes state at
relatively long intervals. IC2 and IC3 are also 555
i.c.’s, and are employed without their discharge func-
tion. Pins 2 and 6 connect to the internal comparators
and all that has to be remembered here is that when
these two pins are taken lower than one-third of VCC
the output at pin 3 goes high (i.e. close to the positive
rail), and that when the two pins are taken above two-
thirds of VCC the output at pin 3 goes low (i.e. close
to the negative rail).

SEPTEMBER 1976

Let us commence examination at an instant when
the output of IC1 goes high. This at once causes. Red 1
to light up. Green 2 also lights up since TR2 is con-
ductive. TR2 is conductive because, prior to the
change at IC1 output, capacitor C3 had been held dis-
charged via D1 and the output at pin 3 of IC3 is con-
sequently high, causing base current to flow into TR2.
As IC1 output goes high, a base current flows into
TR3 and this turns on, discharging C2 and causing
IC2 output to go high.

The circuit is now at Step 1 of Fig. 2, with Red 1
and Green 2 alight.

Since IC1 output is high, diode D1 is reverse biased
and C3 commences to charge via VR3. VR3 has been
previously set up such that the voltage across C3
reaches two-thirds of VCC a short time before the out-
put of IC1 goes low. When the voltage across C3 has
risen to two-thirds of VCC, the output of IC3 goes low,
removing the base bias from TR2 and causing this
transistor to become cut off. Green 2 extinguishes.
The output of IC3 also causes both Amber 1 and
Amber 2 to light up via D3, with D2 being reverse
biased.

We have now reached Step 2 of the sequence. Red 1
and Amber 1 are lit up, as also is Amber 2.

The circuit remains 1n this state until the output of
IC1 changes and goes low. At once Red 1 extinguishes
and Red 2 lights up. C3 is rapidly discharged by way
of D1, which is now forward biased, and the output of
IC3 goes high: This causes a base current to flow into
TR2, but Green 2 cannot be illuminated because its
upper terminal is low. Since IC3 output goes high,
Amber 1 and Amber Z extinguish. Before the change
in IC1 output, the output at pin 3 of IC2 was high.
TR1 now becomes turned on, and Green 1 lights up.

We are now at Step 3 of the sequence, with Green 1
and Red 2 illuminated.

The charging of C2 was previously inhibited
because TR3 was turned on:. But TR3 is now turned
off, allowing C2 to charge via VR2 (which has been
previously set up in the same manner as VR3). A
short time before the next change in output from IC1,
the voltage across C2 reaches two-thirds of VCC and
the output of IC2 goes low. Base bias for TR1 ceases
and Green 1 extinguishes in consequence. Also,

9




Supply +
: ’ .
VR
| % f ic2 [avel] [ame2]
555
26 3[=—t—i¢
D2
E%Cz ¥ D3
TR TR3 T
(o]
555 3

2. 43 —

555

ICa

Fig. 3. Simplified circuit demonstrating the operation of the traffic light controller

Amber 1 and Amber 2 are lit up via D2, with D3
reverse biased.

Thus we now have Amber 1 lit up, together with
Red 2 and Amber 2, this constituting Step 4 of the
switching cycle.

The circuit stays in this state until the output from

IC1 goes high again. Red 1 lights up, Red 2 ex-

tinguishes and TR3 is turned on. C2 discharges rapid-
ly and the output of IC2 goes high with Amber 1 and
Amber 2 extinguishing as a result. Green 2 also lights
up because, with C3 previously inhibited via D1, the
output of IC3 is high and TR2 is turned on.

Which is where we came in.

The controller components are assembled on a

standard size Veroboard panel. The traffic

lights are switched by three 555 timers and
three transistors

80

FULL CIRCUIT

The full circuit diagram appears in Fig. 4. This is
the same as Fig. 3 with components added for prac-
tical operation.

.IC1 appears in an astable multivibrator circuit,
with C1 charging via R1, R2 and VR1, and discharg-
ing via R2 and VR1. Since R1 is much lower in value
than R2 and VR1 the output approaches a 50:50
square wave, this being particularly the case when
VR1 inserts a high resistance into circuit. The cycle
length can be adjusted by VR1 from roughly 7
seconds to 70 seconds. The shorter time periods are
useful for circuit testing, and in practice a cycle
length of about 30 to 40 -seconds is adequate to
demonstrate the changing of the lights without ex-
cessive waiting.

The blocks of Fig. 3 which represented the lights
-are now replaced by the actual l.e.d.’s. Two are shown
at each position but, as already mentioned, there ma
be any number from one to four. The l.e.d.’s at eac
position are connected in series as indicated. The
diagram also shows the series resistor values for
different numbers of l.e.d.’s. These resistor values
assume a forward voltage per l.e.d. of around 2.2 volts
with a forward current of the order of 20mA.

TR1, TR2 and TR3 are switched in the same
manner as in Fig. 3, but an extra 1k Q resistor is add-
ed across each base and emitter. These extra resistors
ensure that each transistor is fully cut off when the
associated 555 output goes low, and guards against the
(admittedly unlikely) possibility of an i.c. output not
being adequately negative when in the nominal low.
state.
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COMPONENTS
Resistors

(All fixed values 1 watt 5% unless otherwise stated)
R1 4.7k
R2 47k 0
R3-R6 See Fig. 4
R7 4.7k
R8 1k
R9 1kn
R10 4.7k
R11 4.7k Q
R12 1000Q
R13 1kQ
R14 22ka
R15 1000
R16 See Fig. 4
R17 See Fig. 4
R18 22k0 _
VR1 470kQ pre-set potentiometer, 0.1 watt,
miniature horizontal
VR2 220kQ pre-set potentiometer, 0.1 watt,
miniature horizontal

miniature horizontal

VR3 220kQ pre-set potentiometer, 0.1 watt,

Capacitors
°1 100pF subminiature electrolytic, 25V Wkg.
(Mullard)
C2 100pF subminiature electrolytic, 25V Wkg
(Mullard)

C3 100pF subminiature electrolytic, 25V Wke.
(Mullard) -

C4 1,000uF subminiature electrolytic, 16V Wkg.
(Mullard)

Semiconductors
IC1 555
I1C2 555
I1C3 555
TR1 BC107
TR2 BC107
TR3 BC107
D1 1N4002
D2 1N4002
D3 1N4002
Lig};t-emitting diodes, red, yellow and green (see
text

Miscellaneous
Veroboard, 0.lin. matrix, 2.5 x 3.75in.
Veropins, 0.1in. (9 required)
Hardware for light standards (see text)
Wire, solder, etc.
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The full working circuit of the controller

BCIO7

Lead~outs
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Resistors R12 and R15 are surge limiting resistors.
R12 ensures that the maximum surge current which
flows when €3 is discharged is about 110mA. Similar-
ly, R15 limits discharge current to about the same
value when TR3 discharges C2. VR2 and VR3 now
have R14 and R18 in series to limit their range and to
prevent excessive current flow in their tracks if they
are set to insert a low resistance into circuit. R2, in-
g}d{entally, performs a similar function in relation to

1.

A low supply source impedance is essential, as a
number of switching operations occur simultaneously,
or nearly simultaneously, during the cycle. The low
impedance is provided by C4. Constructors who like
to guild projects in stages, checking each stage when it
is complete, are advised to ensure that C4 is in circuit
at the outset.

No connections are made to any of the i.c. pins
which do not appear in the circuit of Fig. 4.

VEROBOARD ASSEMBLY

The complete circuit fits comfortably on a piece of
0.lin. matrix Veroboard measuring 2.5 by 3.75in,
This is a standard size and does not need to be cut
frolm a larger piece. It should have 24 strips by 37
holes.

The component and copper sides of the board
appear in I‘%g. 5. Since large sections of the circuit
change from one polarity to the other, rather more
link wires are required than would be needed in, say,
an amplifying circuit where most of the components
are straddled across two supply rails.

The two 6BA clear holes should initially be drilled
out, after which all the cuts in the strips are made
with the aid of a Vero spot face cutter or a small twist
drill held in the hand. Visually check the cuts after
they have been made. With 0.lin. Veroboard it is

ossible to occasionally miss a small sliver of copper
gridging a cut which is fondly imagined to be open-
circuit.

Next fit 0.1in. Veropins at all the points where ex-
ternal connections are to be made to the board. These
pins are virtually essential with this project, as it is
probable that the flying leads from the board will be
moved around to a relatively large extent in subse-
quent handling. The copper could be torn from the
s.r.b.p. backing if the Bying leads were soldered
directly to the strips.

The link wires are fitted after the Veropins. Link
wires bridging more than three holes should be in-
sulated, but shorter wires can be bare tinned copper.
Immediately to the right of VR3 are two link wires
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which lie alongside each other. These two wires must
both be insulated.

The three diodes, the three potentiometers and all
the resistors and capacitors are next soldered in. Note
that the potentiometers are miniature types having
0.2in. spacing between track tags and 0.4in. spacing
between track and slider tags. After these, the three
transistors are connected to the board. Finally to be
mounted are the integrated circuits. The author fitted
these to short 4-way lengths of 0.1in. connection strip
in the prototype, these effectively forming i.c. holders,
but the integrated circuits can alternatively be
soldered directly to the board.

When assemgly has been completed, check for
short-circuits between the supply rails by connecting
an ohmmeter across the suppll)y rail pins. After an in-
itial charging surge in C4, the resistance reading
should rise well above 1k ©2 if the ohmmeter test prods
are applied with a polarity that agrees with that of C4,
In other words, check with the test leads connected
one way round and then transpose them; the higher
reading is the correct one. A careful visual examina-
tion should also be made, looking in particular for
short-circuits between strips.

The completed board may be housed in any con-
venient plastic or home-made wooden case. If it is to
be powered by a battery, an on-off s.p.s.t. toggle
switch may be inserted in series with the positive
supply lead. Should it be desired that a mains power
supply be employed both this and the Veroboard pan-
el can be installed in the same case, and the on-off
switch will then be in the mains input circuit. Wires
from the case will connect to the traffic light standard
or standards. ;

The board can be mounted by 6BA bolts and nuts
at the two 6BA clear holes. It is in order for 6BA nuts,
used for spacing, to be in contact with the copper
strips, as the three strips around the 6BA clear holes
have no connections made to them.

The connections to the light-emitting diodes are as
illustrated in Fig. 5. Four connections external to the
board are taken from a positive supply point, and a
fifth from a negative supply point.

SETTING UP

To check the circuit the requisite number of l.e.d.’s
may be temporarily connected up to it. It is helpful to
have the l.e.d.’s soldered to tagstrips so that they take
up positions approximating to those in Fig. 1.

he three pre-set potentiometers are all connected
into circuit such that the timing periods they control
increase as they are adjusted c%ockwise. Initially set

The Veroboard panel, as seen from the other
side
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Fig. 5. The controller is assembled on a Veroboard panel as shown here

VR1 nearly fully anti-clockwise and set VR2 and VR3
to approximately mid-travel, then switch on. After an
initial charging period for C1, during which Red 1 and
Green 2 will light up, the circuit will settle.down to
alternate illumination of Red and Green l.e.d.’s.
VR2 is next adjusted. This controls the start of il-
lumination in Amber 1 and Amber 2 after Green 1. As
this control is adjusted anti-clockwise, Green 1 will be
followed by Amber 1 and Amber 2, and a final setting
is needed in VR2 which gives the Amber period the
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correct length.

VR3 may next be adjusted, and this controls the
lighting of Amber 1 and Amber 2 after Green 2. It is
adjusted in the same manner, and for the same length
of Amber period, as VR2.

These adjustments will check that the circuit is
working satisfactorily. As the switching will now be
relatively rapid, VR1 may be adjusted.for the final
cycle period, after which VR2 and VR3 are adjusted "
for the corresponding Amber periods.
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To take up variations within tolerance of the timing
capacitances, VR1 is given a slightly larger value than
would otherwise be required. Should it happen that
the actual values of all three timing capacitors are
about the same, VR1 should not be adjusted to higher
than three-quarters of its maximum value, since the
Amber periods may then be too long. However, a little
experimental adjustment will soon reveal the situa-
tion in this respect. If the timing capacitors have been
in stock for a long period, they may need about a
dozen runs before they “form’” and settle down to
their final capacitance and internal resistance values.
It should be remembered that the first half-cycle in
IC1 immediately after switching on is always longer
than the subsequent half-cycles because C1 has to
charge from the fully discharged condition.

LIGHT STANDARDS

The making and scaling of the standards on which
the Le.d.’s are mounted is left to the constructor’s in-
%;nuity. “Lantex” (s.r.b.p.) tubing is available from

ome Radio in 6in. lengths with outside diameters
ranging from }in. to more than lin., and lengths of
such tubing could well form the basis of the stan-
dards. They will need to be painted with alternate
white and black bands. Another approach can consist
of putting alternate bands of white ‘and black p.v.c.
insulating tape around the standards. The wiring to

Amber

Green

Fig. 6. As is explained in the text, l.e.d.’s with
panel mounting bushes offer a fair approxima-
tion to actual traffic lights
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Fig. 7. A suitable mains power supply for the
controller. The output connects direct to the
positive and negative rails of Fig. 4

the l.e.d.’s can then be carried out with thin enamell-
ed wire of around 30 s.w.g. This wiring travels down
the outside of each standard, and is then covered by
the tape. Wiring in this manner will be much simpler
than is given by passing the wires down the centres of
the standards.

The l.e.d.’s may be of any size considered suitable.
A possible choice here is the “L.E.D.4” types with a
diameter of 5.1mm. available from Doram Elec-
tronics under Code Nos. 586-475 (red), 586-481
(green) and 586-497 (yellow), These have the anode
connected to the shorter lead-out. They are supplied
with panel mounting bush assemblies which, if fitted
over the l.e.d.’s, approximate to the appearance of
traffic light hoods, as in Fig. 6. As mentioned earlier,
all the le.d.’s in each section are wired up in series.
Thus, all the North-South l.e.d.’s are in series circuits,
as are all the West-East l.e.d.’s.

POWER SUPPLY

The current drawn by the circuit varies between
approximately 50mA and 70mA during the cycle, and
this is rather high for continuous operation from dry
batteries, although the use of dry batteries for initial
checking may be found convenient. )

Any small mains power supply offering 12 volts at
the current required may be used, and a suitable cir-
cuit is given in Fig. 7, in which the pass transistor is
an inexpensive germanium type having a high collec-
tor current rating. Other transistors in the ACY19
“family” of ACY17 to ACY22 will function equally
well. The 10Q resistor in the collector circuit limits
surge current after switch-on when C4 on the
Veroboard panel charges.

The mains transformer is a small heater tran-
sormer having two 6.3 volt secondaries. These are
connected in series to produce a total voltage of 12.6
volts. =
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CONSTRUCTOR’S
CROSSWORD

Compiled by J. R. Davies

Clues Across

1l
5.
9.
10.
12.
13.
15.

18.

23.
24.
26.
27.
288
29.

Southern coven can turn things on. (8)

Acid and alcohol form these compounds. (6)
Emission of brilliance. (8)

Hustler which soaks up valve gas. (6)

This clock now governs the six radio pips. (6)
Descriptive of ion emitted by positive plate. (5, 3)
Muddled voter and American anode put metal on
metal. (12)

The Ancient Mariner could have found a use for
this. (5, 7)

NOR gate plus pole produces particle. (8)

In chalk a litmus paper turns blue. (6)

What TO5 has and TO1 has not. (6)

Keeping ganged tuned circuits in tune. (8)
Shoran spells out these Indian trees. (6)
SN7400 enabled in the countryside? (4, 4)

Clues Down

. Cliff-hanging transfer of computer bits. (6)

. Not the aerial for stereo f.m. (6)

. Encourage one, Capone, along this cable. (7)

. Confused ache, 1-off. (4)

. These flip-flop capacitors get things moving. (5-2)
. Feedbac
. Atomiser output and what produces it. (5,3)
. Physics term for available energy. (7)

. Resonant radar testing device. 54}; 3)

. These,parameters relate output to input. (8)
. Electronic map tracer fitted in a vehicle. (8)
. Go on, act out this eight-sided piece! (7)

. Son of germanium. (7)

. Singular laminae. (6)

. This sideband takes up less space. (6)

. Excess voltage could cause an excursion. (4)

quite opposite to 2. (8)

For Solution 3ee page 109
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NEWS . . .

AND .

Dust-off air blast cleaner

Immediately available from importers Pelling & Cross Ltd., 104
Baker Street, London W1., a very useful cleaning device for the hi-fi
and electronics enthusiast. Dust-Off is a 14 oz. can containing a li-
quified gas (freon) which emerges as a pressurised, super dry but inert
gas, capable of dislodging even well engrained dust and oxide from
delicate tape recorder mechanisms, tape heads, and record ‘stylus
r)vithggt the danger of creating static by conventional forms of wiping or

rushing.

Do it yourself enthusiasts will also find it invaluable for cleaning
printed circuit boards, switches and relays as well as those awkward
places where no brush has access. With suitable care the can can be in-
verted and liquid freon made to emerge from the nozzle causing instant
freezing where sprayed. This can be utilized to check faulty circuit
boards and other soldered connections for ‘dry joints.’ Poot joints will
either ‘make’ or ‘break’ under this treatment making the task of fault

finding easier.

A flexible hose and extension nozzle is available so that the jet may be
most precisely directed where required. :

The cost of the initial Dust-Off can and trigger nozzle is £8.57 in-
clusive of VAT, plus post and packing at 65p. Flexible extension nozzle
£1.49 plus post and packing 35p.

Scotch cassette improvements

Compact cassettes, like cars, are continually being
refined to improve their performance, although the
detail improvements are seldom noticeable on cursory
examination; indeed, some are visually undetectable.

3M, which is top of the sales league in the U.K. with
its range of cassettes, has recently put into full-scale
operation ‘its new tape manufacturing facility at

orseinon, near Swansea. The £34m. scheme includes
an automatic cassette -assembler known as the
‘Snowflake,” and an impressive number of cassette
winders known as ‘Raindrops.’ These, coupled with
what is probably the world’s most sophisticated tape
coating machine, are now producing a range of
cassettes which exhibit marked improvements over
the previous hand-assembled models.

Scotch Dynarange, New High Energy, Chrome and
dual-layer Classic cassettes are now all manufactured
on 3M’s automatic assembly lines. The mechanics are
common to each range within the Scotch family, and
have been designed with reliability and consistent
R}Ierformance in mind. In fact, 3M’s Recording

aterials Division is 8o confident about the trouble-
free operation of its cassettes that it is currently call-
ing them ‘The Jambusters’ in a national retaif]cam-
paign which highlights their jam-free properties.

Detailed improvements in Scotch cassette design
include the following:

(1) Larger, permanently fixed ohe-piece pressure
pad for better head-to-tape contact and signal unifor-
mity; (2) Posi-Track backing — a tape back-coating

rocess for a smooth wind and reduction of static-
induced dust attraction which can lead to annoying
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drop-outs; (3) Fixed polished metal guideposts which
eliminate the mechanical movement associated with
nylon wheels and so reduce wow and flutter.

Improvements have also been made to tape for-
mulations: the popular Scotch Dynarange tapes, for
example, have a new oxide formulation, which gives
an improvement of some 4dB over the tape previously
used in Dynarange cassettes.

PRICRESE EINNE FlChy
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Taking the “lid” off a new Scotch High Energy
cassette reveals the large one-piece pressure
pad and polished metal guideposts which con-
tribute towards good wow and flutter perfor-
mance.
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COMMENT

International Broadcasting
Convention 1976

The Sixth International Broadcasting Convention
will be held at Grosvenor House, London, from 20-24
September 1976 and will be opened by the Admiral of
the Fleet the Earl Mountbatten of Burma, Chairman
of the National Electronics Council.

Lord Mountbatten has taken a keen active interest
in the art and science of radio and television for many

ears. He is a Past-President of the Institution of

lectronic and Radio Engineers, one of the IBC spon-
SOrS. ;
The aims of IBC, since it was launched in 1967
have been to provide an international forum for people
with interests in the wide field of broadcast engineer-
ing, to discuss developments and to exhibit and
demonstrate their latest equipment and to assist the
all important objective of exporting UK products and
expertise. With the support of world broadcasting
organisations and equipment manufacturers, these
aims have been achieved and IBC is now firmly es-
tablished in the international broadcasters calendar.
- IBC 76, to be held at Grosvenor House, London,
from 20-24 September is the sixth of the biennial con-
ventions, each one of which has attracted an in-
creasing number of participants from all over the
world. At IBC74 more than 2,000 delegates from 44
countries attended. Today the indications are that the
number will again increase with an even higher
percentage from overseas.

All available exhibition space has been sold. Most
of the leading world manufacturers are represented.

Running concurrently with the Exhibition will be a
Technical Programme consisting of 60 papers written
by leading international experts.

| Earl Mountbatten at

the HEDA Exhibition
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Earl Mountbatten listens to the new Hacker
portable stereo radio at the HEDA Exhibition,
at NEC Birmingham. On the left are Mr. R. H.
Hacker, Managing Director, and Mr. H. A.
McGhee, Chairman.

Earl Mountbatten of Burma visited the all British
Stand of Hacker Radio Ltd., at the HEDA Exhibition
held in the New Exhibition Centre, Birmingham.

. On his whistle stop show tour, the Earl was able to
listen to the third programme ‘Stereo Style’ on
Hacker’s new stereo portable radio.

One of the highlights at HEDA, it incorporates
acoustic_principles not previously used in portable
radios. In genuine Rio Rosewood, it has a black
leather and matt silver finish.

i e

Growing up with television

Children a§ed between five and 15 in Britain watch
an average of 24 hours of television a week, a recent
survey reported.

It is not surprising, therefore, that they'in turn are
constantly watched by psychologists, whose findings
are read by anxious parents. A book by Grant Noble,

a specialist in this field, was recently published in
London and reviewed on BBC World Service. The
book, called Children in Front of the Small Screen, is
based on original research carried out with children in
Britain, Ireland and Canada.

Central to the author’s theme is the idea that televi-

sion satisfied those needs of children which were met

long ago by the village community. It was as a
member of that community that the child saw
enacted before him the whole pattern of social
relationships which he was likely to encounter later.
Through television he can learn, for example, what it
is like to be a policeman or a butcher, a painter or an
artisan, and to recoghise people he might never
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otherwise have a chance to meet.

On the thorny problem of television and violence,
Grant Noble’s view is that in nine cases out of ten
televised violence has no effect on the normal child.
His studies show that when children watch
programmes in which violence is shown in a stylised
way, as in Westerns, they do not subsequently behave
in an anti-social way.

“You're not that grown up!”
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SUGGESTED CIRCUIT

RELAY TRIGGER

CIRCUIT

By G. A. French

In some electronic devices it is
desirable to have a very short closure
of a circuit when a push-button is
pressed. Typical applications are
given by the starting of a timer cycle
and the testing of power supplies hav~
ing instant short-circuit shut-down. A
very simple means of obtaining the
short closure of the circuit is by means
of a relay, and this offers the advan-
tage that the contacts which provide
the closure are completely isolated
from the circuit which energises the
relay coil. Incidentally, the technique
to be discussed in this article plays an
important part in a more complex
device on which the author is currently
working, and which he hopes to
describe in a future article in the
““Suggested Circuit” series.

ql

Relay coil ] l

Relay o

conwctsf

Fig. 1. The basic relay cir-
cuit. When the button is
ipressad the relay energises
momentarily as the
capacitor charges
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Fig. 2 (a). A development from Fig. 1 which allows the capacitor
to discharge between operations (b) An alternative capacitor djs-
charge circuit

BASIC CIRCUIT

The basic relay trigger circuit
appears in Fig. 1. Here, a discharged
electrolytic capacitor is connected in
series with a push-button and the coil
of a relay. Tge relay contacts, which
are normally open, couple to the cir-
cuit requiring the short closure. On
?ressing the button a charging current
or the capacitor flows through the
relay coil, causing the relay to energise
and its contacts to close. If the
capacitor has a low value it charges
very quickly, whereupon the voltage
available for the relay coil falls below
the release level and the relay de-
energises. Thus, pressing the button
causes a very short closing of the relay
contacts, the period during which they

remain closed being independent of
the time the push-button is pressed.
The series capacitor is shown as an
electrolytic component because it is
found in practice that the capacitance
required is higher than can be
economically provided by a non-
polarised capacitor.

It is necessary to have the capacitor
discharge after the -push-button is
opened, so that the relay will again
energise- when the- button is pressed.
One method of discharging the
capacitor is shown in Fig. 2 (a).
Here, the push-button is made a
double-throw component, and has two
extra contacts which close when
pressure on the button is removed. The
capacitor then discharges by way of
these two contacts and the current
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limiting resistor. The latter may have
a value of'100,and, under the circuit
conditions to be described, can be a }
watt component.

An aiternative means of discharging
the capacitor is shown in Fig. 2 (b). In
this circuit the push-button is the
same as in Fig. 1, and the capacitor
discharges, when the push-button is
opened, by way of a parallel resistor
permanently connected across it, This
resistor must have a value significant-
l¥1 higher than that which would allow
the relay to remain energised with the
capacitor out of circuit,

%‘ f the current limiting resistor of

ig. 2 (a) or the parallel discharge
resistor of Fig. 2 (b) is given a high
value which does not permit quick dis-
charge of the capacitor, relay energis-
ing after one operation is inhibited un-
til the capacitor has discharged to the
level at which a sufficiently high
voltage is available for the relay coil
when the push-button is pressed a se-
cond time. This effect has the result
that, after the circuit has been
operated once, it cannot be operated
again until a pre-determined period of
time has elapsed.

The relay type employed is of con-
siderable importance, and it is
necessary that it has a light
mechanical action. An excellent choice
here is the popular ‘Miniature Open
P.C. Relay’ with 410Q coil which is
available from Doram Electronics
Ltd. This has a single pole changeover
contact set, and the armature is in-
tegral with the moving contact. Also,
the armature retainin% spring imparts
only a small amount of tension. Relays
of more common construction, in
which the armature is L-shaped and
Eivots on a knife-edge or hinge, would

e much too sluggish for use in the pre-
sent application. The Doram Rlec-
tronics relay was employed in all the
tests next to be discussed.

TEST CIRCUIT

The relay was initially connected in
the test circuit shown in Fig. 3 (a). The
relay contacts were coupled to a
thyristor gate circuit, which monitored
their closure. The thfrrisbor, TH1, fired
even when contact closure was virtual-
ly instantaneous, causing a forward
reading to be given in the voltmeter
connected across the thyristor anode
load. This technique was particularly
helpful during the later timing ex-
geriments, when it would otherwise

ave been difficult to observe the ac-
tuation of the relay as well as the se-
cond hand of a watch. After it had
fired, the thyristor was returned to the
non-conductive state by momentarily
opening the switch S1. The push-
button circuit in Fig. 3 (a) is the same
as that of Fig. 2&3). The push-button
is shown as S2, the series electrolytic
capacitor as Cl and
limiting resistor.as R3.

The first task was to find the
minimum value required in C1 for
reliable operation of the relay. Ob-

the current
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viously, the lower the value of C1 the
shorter the period of closure of the
relay contacts., Various values were
checked and the requisite capacitance
was found to be: 20uF.

The test circuit was then changed to
that in Fig. 3 (b), in which the
capacitor has a parallel resistor across
it, as in Fig. 2 (b). This resistor is now
%}éown as R4, and the push-button as

R4 was at first given a value of
2.2kQ and it was found that the
capacitor discharged almost im-
mediately after the push-button was
opened, resultinF in a performance
which was virtually the same as that of
Fig. 3 (a). Higher values were then

checked. With R4 at 100kQ it was

‘necessary to wait for 5.5 seconds after

opening the push-button before the
relay could be made to operate a ain.
As is to be expected, the time delay
was proportional to the value of the
resistance. With R4 at 200k( the delaﬂ
was approximately 11 secs., and wit
R4 at 47kQ the delay was between 2.5
and 3 seconds. These delays would
also be given with the circuit of Fig. 3
(a) if R3 were given similarly high
values. Note that the delay starts after
the last release of the push-button: if
the button is pressed during a delay

eriod the electrohytic capacitor
Eecomes charged and another delay
period commences.

\:l Relay
contacts
—>
= Ry _l:
> 4700 - T
4 watt 1 ro Ll
= 470n T
/4 watt >
TH -
CRs1/05 X Relay
CRSI/OSAF 4100
-3 G
CRSI/05
Lead-outs
2 (a)
Relay contacts Eﬂ
S3
i |
o
i
= ov
J ReE RS b
2R T P
: l
TH,
CRSI/OS N Relay
(or coil
CRSIH/OS5AF) ' _410a
(b)

Fig. 3 (a). Simple test circuit for finding the vaiue required in the
capacitor. The thyristor circuit is helpful in monitoring relay con-
tact operation since the thyristor turns on with even a momentary

closure of the relay contacts.

The voltmeter is 8 multi-testmeter

switched to an appropriate volts range (b) The circuit of Fig. 2 (b)
with thyristor monitor
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COMPONENT VALUES

The .component values just men-
tioned were those obtained with the
particular relay employed by the
author. There are bound to be
variances between one relay of the
type specified and the next,
whereupon the constructor who wishes
to use the circuit has to find the value
required in the electrolytic capacitor
by experiment. The value required
will also vary with supply voltage,
which can lie in the range of 9 to 12
volts. If delays are to be incorporated
the value of the discharge resistor is
also found experimentally.

The constructor should first decide
whether he is to use the push-button
circuit of Fig. 2 (a) or that of Fig. 2 (b).
The circuit is then wired up without
the electrolytic capacitor. With the
Fig. 2 (a) circuit the current limiting
resistor should be 10Q i watt; with the
circuit of Fig. 2 (b) the parallel dis-
charge resistor should be 2.2kQ } watt.

Starting at around 100pF, various
values of electrolytic capacitor are
then tried, reducing these until a value
is reached at which the relay fails to
energise when the push-button is
Eressed. A capacitance value slightly
igher is installed. There is no necessi-
tﬁ for a thyristor monitor circuit with
this procedure as the operation of the
relay can be observed visually. If a
capacitor with too low a value of
capacitance has been in stock for a
considerable period it may initiall

cause the relay to energise. Sucf‘;
capacitors should be allowed to
“form” by keeping the push-button
pressed for several seconds, after
which their functioning can be more
accurately assessed. en no delay
periods are needed, the circuit is then
set up and is ready for use.

If delay periods are required either
the 10Q current limiting resistor or the
2.2kQ parallel discharge resistor, as
applicable, is removed, to be replaced
by a 100k resistor. The length of the

discharge period offered by this is then
found with the aid of a watch having a
sweep second hand or digital second dis-
play. 'The discharge period is the shortest
time after the push-button is released
at which the relay energises when the
button is pressed again. When this
period has been found the resistance
value finally required may be
calculated and the resistor installed.
Thus, if the 100kQ resistor fives a
delay of four seconds when a delay of
s1x seconds is required, the resistor
finally installed may have a value of
150kQ). Resistor values greater than
470kQ are best avoided. The tharristor
monitor circuit in Figs. 3_(af and (b) is
not essential for ﬁntfisng delay periods
but it will in practice ease the process
considerably.

For consistent performance the
supply voltage for the push-button and
relay circuit should be reasonably well
stabilized, and regulation should be no
worse than, say, plus or minus 0.5 volt
of the nominal value. u

Swinging calculator

Introduced by West Hyde
Developments Ltd.,, Ryefield Cres-
¢ent, Northwood, Middlesex, is the
pocket calculator shown in the accom-
panying photograph.

is has a card sliding inside a plastic
sheath approximately 6}in. long. On
one side tﬁe calculator operates as a
straightforward slide rule. On the
other side it has a cursor free to rotate
about an' eyelet at the centre of the
sheath. The sliding card underneath is

printed with scales for resistance,
wvoltage, current and power. This is
moved in the sheath and the cursor
rotated until the cursor centre line is
over two known quantities. The cor-
responding two unknown quantities
may then be read from the appropriate
scaf,es in the manner of a nomogram.

West Hyde Developments, Ltd.,
supply a wide range of resistors and
capacitors, and further details can be
obtained from their address, as above.

The West
Developments calculator.

Hyde

Tubeless video camera

A new development by RCA is given
by their TC1155 tubeless video
camera. This uses a c.c.d. (charge
coupled device) image sensor instead
of tl‘m)e traditional vidicon pick-up tube.
The silicon image radiation sensor uses
163,840 elements which enable the
camera to provide sharp clear
highlights with anti-blooming
characteristics. Image retention due to
trace persistence in electron beam
tubes is thereby eliminated.

The image sensor incorporates a

20

self-scanning technique in which elec-
tric charges are transferred along the
surface of the silicon wafer which
forms the heart of the image sensor.
Varying intensities of visible or infra-
red light impinging on the wafer sur-
face produce proportional changes in
the charge in (ﬁscrete silicon elements.
These changes are digitised and en-
coded with timing data for transmis-
sion to the receiver.

The light-weight (2.51b.) TC1155
camera takes advantage of the

reliability and operation benefit of
solid-state technology and operates
over a range of —~12°C to +50°C. The
camera is suited to uses such as in-
dustrial process control or scientific in-
strumentation where non-contact
measurement based on precision im-
age geometry is advantageous.

Additional information may be ob-
tained by writing to RCA Electro-
optics and Devices, Sunbury-on-
Thames, Middlesex.
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AUDIO CONTROL
CIRCUITS — 3

"AUTOMATIC FADER

By P. R. Arthur

This concluding article in our 3-part series describes how the MC3340P
integrated circuit may be employed in an automatic fader.

In the preceding two articles of this series, circuits
have been described which incorporate the Motoroloa
MC3340P electronic attenuator, these circuits con-
sisting of a compression amplier, an audio squelch
unit and a dynamic noise limiter. As was stated in the
first article of the series, the MC3340P is a new device
which supersedes the MFC6040. Both these i.c.’s are
electrically identical and are different only in the
number of pins and pin spacing. The pin connections
for both types were given in the first article.

We now proceed to the final audio control circuit to
be dealt with, this being an automatic fader.

The componets of the automatic fader are
wired up on a Veroboard panel
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Controlled Controlled = A% Slthat
input | amplitier i L ’ ey
= [ |
Rectifier === Amplifier 5
N
o

Control input

Fig. 14. Block diagram illustrating the opera-
tion of the automatic fader :

AUTOMATIC FADER

An automatic fader is a type of 2-channel audio
mixer, but it has the additional facility that when a
signal is fed to the main input the secondary input is
automatically attenuated or faded out. This type of
circuit can be employed in the production of elec-
tronic music, in home movie equipment and at dis-
cotheques. There are, no doubt, other uses to which it
m?] be put.

ig. 14 shows the stages of the fader in block
diagram form. The main, or control, input is fed
straight to the mixer, whilst the secondary controlled
input is fed to the mixer via a controlled amplifier
(tlEe MC3340P). Part of the main inﬁut signal is
amplified, rectified and smoothed, and the d.c. poten-
tial thus produced is applied as a control yoltage to the
controlled amplifier. The circuit is arranged such that
the greater the control voltage, the lower the gain of
the controlled amplifier. Feeding an input signal to
the main input thus fades out the secondary input.
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THE CIRCUIT

As can be seen from the circuit of Fig. 15, only a
single active device is needed in addition to the
MC3340P.

R5 and R6 form a simple passive mixer which com-
bines the control input and the output from the con-
trolled amplifier. The controlled input is fed to the in-
put terminal (pin 1) of the i.c. via C5. R4 sets the gain
of the device at about unity, and C6 is the roll-off
capacitor.

The control input signal is also fed via C2 to the
base of TR1. TR1 is used as a common emitter
amplifier with R1 as the collector load resistor and R2
as the base bias resistor. A pre-set variable resistor,
R3, is connected in the emitter circuit of TR1 and is
unbypassed.

The amplified signal appearing at the collector of
TR1 is fed to a voltage douilin rectifier and
smoothing circuit consisting of C3, D2, D1 and Cl1.
The positive bias produced at the positive terminal of
C1 is then applied to the control terminal (pin 2) of
the MC3340P. Thus, a signal input at the control in-
put produces a positive bias of proportional value at
pin 2 of the i.c., and fades out the secondary input ac-
cordingly.

The voltage gain of TR1 is controlled by R3, which
is a simple feedback gain control. Gain is at a max-
imum when R3 inserts minimum resistance into cir-
cuit. At this gain level an input signal of only about
100mV is required to fade out the controlled input to
about —40dB. At the other end of the range of RS,
quite a large main input signal provides only a very
limited level of fading at the other input. R3 can

COMPONENTS
Resistors

(All fixed values } watt 5 or 10%)
R147kQ R222M0
R3 2.2k Q skeleton potentiometer, 0.1 watt,
horizontal mounting (see text)
R4 6.8k Q
R5 10k ©
R6 10k 03

Capacitors
1 100xF electrolytic, 10 V Wkg.

C2 1uF electrolytic, 25 V Wkg.
C3 10uF electrolytic, 16 V Wkg.
C4 25uF electrolytic, 16 V Wkg.
C5 10uF electrolvtic, 16 V Wkg.
C6 560pF polystyrene

C7 10uF electrolytic, 16 V Wkg.

Semiconductors
IC1 MC3340P
TR1 BC108C
D1 0A91
D2 0A91

Switch
S1 s.p.s.t. toggle

Miscellaneous
Veroboard, 0.lin. matrix, 34 holes x 14 strips
Veropins (as required)

therefore be set to give virtually any required fade Wire, etc.
level to the secondary input, provided that the main
input is at a level of 100mV or more.
3
lL +9-12v
Ry iE TC4
& R
D) Ry M
0A9I C3
14 —i[— o . Cs IC;
I 1 Controlled 1
BCIOBC I inbut —il 5 D Re
<@'— - - ww—if
P | M —g2 6 C7
7 3 3
OA9I & L
" |
Ras  Controf A Ce Q@Out.
3 input =~
Ci
— ¢ T -

b
7 BCI08C
‘Lead-outs

[

Fig. 15. Full circuit diagram for the automatic fader
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Cut strips at: FI2,F24,H21,12(,J21,J14 and M 26

Fig. 16. Component side of the Veroboard assembly. (Pins 4 and 5 of the integrated circuit are ‘NC’
pins.)

The input impedance at the control input is depen-
dent upon the setting of R3 and the input impedance
of the circuit into which the output couples. A low in-
put impedance would be given if R3 inserted zero
resistance into circuit, but in practice this resistor will
probably insert a few ohms at its minimum resistance
setting: The control signal input impedance may
therefore be looked upon as ranging between some
1k to 10k or more. The input impedance at the
secondary input is of the order of 50k Q.

The current consumption is approximately 8mA
from a 9 volt supply and 12mA from a 12 volt supply.

Another view of the Veroboard assembly
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CONSTRUCTION

The automatic fader components are assembled on
a 0.1in. matrix Veroboard panel having 34 holes by 14
copper strips. Fig. 16 gives full details of this panel.

First, cut out the panel to the correct size with a
small hacksaw, then drill out the 6BA clear mounting
holes. Next cut the copper strips at the points
specified, using a Vero spot face cutter or a small twist
drill held in the hand. Then fit and solder the
components to the panel as illustrated. Note that R3 is
a pre-set potentiometer having its two track tags spac-
e(f at 0.2in. and its slider tag spaced 0.4in. from the
track tags. Fit 0.lin. Veropins to the circuit points
where external connections to the supply, etc., are
made.

The panei can be fitted in a small metal case which
is connected to the negative rail by a solder tag under
one of the securing nuts. The input and output sockets
may be phono or coaxial types, or jacks, according to
greference, and they take up their chassis connection

y way of the metal case. The leads from the panel to
their non-earthy contacts need not be screened but
should be kept reasonably short. If a battery is used
for the supply this may also be housed in the metal
case.

(Concluded)
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UNIJUNCTION
SIGNAL INJECTOR

By N. R. WILSON

A low cost instrument which offers a
modulated test signal over all of the
medium wave band and most of the long

wave band.

One of the most useful devices for use as an a.f. os-
cillator is the unijunction transistor. This requires
only three resistors and a capacitor to enable it to os-
cillate at any audio frequency, and it can operate
without the necessity of bypassing the supply rails. A
further advantage 1s that. it produces a waveform

which is rich in harmonics, these extending well over
2MHz.

SIGNAL INJECTOR

. A unijunction transistor, TR1, appears in Fig. 1
and in conf'unction with R1, R2, R3 and C4 functions
as an oscillator running at around 800Hz. Oscillation
takes place in conventional manner; after on-off

switch S2 is closed C4 charges by way of R3 until the

E Gl Sj ranges
Q | 180 -1050 metres So
P2 2 950-1400 metres On-Oft

2N2646

3 1300-1,700 metres
Lead-=cuts

Lt

Fig. 1. The circuit of the unijunction signal in-
Jjector. This produces a modulated r.f. signal
over the ranges indicated
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|  COMPONENTS |

Resistors

(All 1 watt 10%)
R1 470 Q
R2 150 Q
R3 22k o

Capacitors

C1 750pF golystyrene or silvered mica (see text)

C2 1,500pF polystyrene or silvered mica
C3 See text

C4 0.047uF plastic foil

VC1(a)(b) 500+500pF variable
‘air-spaced, 2-gang.
Coil

L1 Home-wound on ferrite rod (see text)

Transistor
TR1 2N2646

Swsitbhes :

1 Single pole 3-way, rotary
S2 S.PS.T., toggle

Battery
B1 9 volt battery

potential on its upper plate reaches triggering level
whereupon it discharges abruptly via the emitter and
base 1 of the transistor into R2. The capacitor then
charges again by way of R3 until the triggering level is
once more reached, and so the cycles proceed. )
A series'of abrupt pulses at oscillator frequency is
present at the base 1 of the transistor. In 'Fxg.. 1 these
are loosely coupled via C3 to the tuned circuit given
by L1 and VCl1(a)(b), together with C1 or C2 when
range switch S1 is adjusted accordingly. The pulses
passed via C3 shock-excite the tuned circuit and cause
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damped oscillations to be produced at its resonant
'freguency. If the couplinﬁ provided by C3 is loose enough,
and if the tuned circuit has a reasonably high Q, the fre-
quency range over which the damped oscillations
appear is nearly as sharply defined as occurs with a
conventional r.f. oscillator having positive feedback.
Since the damped oscillations are produced by the
pulses from the unijunction transistor, the r.f. signal
at the tuned circuit is effectively amplitude
modulated at unijunction oscillator frequency.

L1 can be a coil wound on a ferrite rod whereupon a
further advantage accrues. This is given by the fact
that the signal produced in the tuned circuit can be
picked up on a transistor superhet receiver whose
ferrite rod aerial is held parallel with the rod on which
L1 is wound and about six inches away from it.

The purpose of the signal injector is to provide an
amplitude modulated signal of known frequency which
can be coupled to a medium and long wave superhet
without any interconnecting wires. ft may then be
used for tuning and padding adjustments in the
receiver aerial and oscillator circuits, for frequency
calibration of a newly constructed receiver, and for
general receiver servicing work.

FREQUENCY RANGES

In order to obtain a wide frequency range, the
capacitance in the tuned circuit is capable of being
varied from a low to a relatively. very high value.
When range switch S1 is set to R;)sition 1, L1 is tuned
by VC1(a) and (b) in parallel. VC1(a)(b) is a 2-gang
500+500pF air-spaced variable capacitor, offering a
maximum capacitance of 1,000pF. Variable 2-gang
capacitors of this type were commonly used in the
earlier valve radio receivers, and they are still
available in several styles from many of the mail
order houses. They tend to be somewhat more bulky
in size than the variable capacitors encountered in
modern transistor receivers.

With the prototype, the coverage given by
VC1(a)(b) on its own is 180 to 1,050 metres. When S1
is set to Range 2, C1 is connected across the 2-gang
capacitor, and the range given by adjusting the
capacitor then becomes 950 to 1,400 metres. Setting
S1 to position 3 gives a range of 1,300 to 1,700 metres.
Cl and C2 should be polystyrene or silvered mica
capacitors. C1 in the prototype is 750pF but this value
may be a little difficult to obtain from retailers, and if
necessary the more readily available value of 680pF
may be employed instead. Should it be found that this
value does not give an overlap with the low wavelength
end of Range 3, a further capacitor of around 68pF
may be connected in parallel. Since L1 is home-
wound, the actual ranges obtained may vary slightly
from those shown in i%. 1, but they s oulcf, agree in
gﬁneral and have a small amount of overlap between
them.

Coil L1 consists of 75 turns of 30 s.w.g. enamelled
wire close-wound at the centre of a ferrite rod having a
length of 7in. and a diameter of in. Shorter rods down

to a length of 5in. may also be employed and these will

require proportionately more turns. It is a simple
matter to find the numger of turns required with such
rods. First wind on too many turns (say 90) then
remove these, as required, until the tuned circuit
resonates at 200 metres with VC1(a)(b) vanes nearly
fully out of mesh and S1 at position 1.

The current consumption of the circuit is only
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1.4mA, and Bl may be a small battery such as the
Ever Ready PP3.

CONSTRUCTION

The circuit can be assembled in any small wooden
or plastic case with L1 mounted on the outside. The
rod should be several inches clear of the battery and
the metal frame of the 2-gang capacitor. The leads to
L1 should be kept reasonably short, as these will also
radiate r.f. energy and it is desired to have as much as
possible of the radiation given by L1 only. The 2-gang
capacitor needs to be fitted with a pointer knob or cur-
sor ard a scale which can be calibrated over the three
ranges. There is no necessity for a slow motion drive if
a reasonably large knob is fitted.

Capacitor C3 is not a physical capacitor but con-

sists of the capacitance between a short insulated wire

and the lead of R2 which connects to the base 1 of the
transistor. The arrangement is shown in Fig. 2. The
degree of coupling can be varied by moving the wire
and it should be sufficiently loose to ensure that a
sharp well-defined signal is given.

Insulated wire
\f

\

To tuned
circuit

Fig. 2. C3 is given by positioning an insulated
wire from the tuned circuit against or near to
the non-earthy lead-out of R2

After the circuit has been assembled it may be
checked out with a standard medium and long wave
superhet. The latter is positioned with its ferrite rod
parallel with L1, and VC1(a)(b) is adjusted until the
modulating tone'is picked up. The tone may be heard
weakly at frequencies other than the resonant fre-
quency but the presence of the latter will be obvious
when 1t is tuned in. The tone tunes in about as sharply
as a broadcast station on both medium and long
waves. It is a little weaker on long waves due to the
high tuning capacitance in the unit. The optimum
spacing between the receiver ferrite aerial rod and L1
will soon become apparent after a little experience.

The unit is then calibrated in terms of wavelength
with the aid of a receiver having a reliably calibrated
tuning scale, checking against stations of known
wavelength when these appear. There will, of coue, e,
be a gap in the calibration between about 600 metres
on the medium wave band and about 1,000 metres on
the iong wave band. ]
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Part 1

By R. A. Penfold

Incorporating two integrated circuits and a pre-aligned front-
end module, this f.m. tuner is far simpler to construct than would
be one employing discrete components throughout. If desired,
the stereo decoder section may be omitted or added at a later
date whereupon the unit can then function as a mono tuner. This
article discusses the tuner circuit and commences constructional
details, which will be completed in next month’s concluding

article.

Not so many years ago it may well have been
beyond the scope of man,\lr‘ constructors to complete a
stereo f.m, tuner project. This was not necessarily due
to the complexity of the circuitry involved, but was
mainly because of the complications incurred in
aligning the finished tuner.

he setting up problem can be overcome these days
by the use of modern circuitry which, although
originally developed to reduce and simplify the test
and alignmlenht procedure for commercially made
tuners, also has the effect of enabling the home con-
structor to carry out a successful alignment even when
no test equipment is available,

TUNER STAGES

Fig. 1 gives a block diagram of the various stages
which comprise the tuner to be described. The front
end is based on a ready made module, the Mullard
LP1186. This is pre-aligned by the manufacturer and
needs no further adjustment. The module is coupled
aperiodically to a single transistor i.f. amplifier, which
is in turn coupled to an integrated circuit i.f. amplifier
and quadrature detector via a ceramic filter. The only
conventional L-C tuned circuit used in this combina-
tion is the quadraturedetector coil, and this can be
given the correct adjustment very simply withéut the
need for any test equipment,

The stereo decoder is based on a modern integrated

circuit employing a phase locked loop (p.l.l.). This .
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requires only the adjustment of a single pre-set poten-
tiometer for alignment, and again no test equipment is
required for this. All stages are supplied by a stabiliz-
ed and well smoothed mains power suppf,y unit.
The tuner has been designed primarily as a
relatively simple unit and is not quite as sensitive as

BC238/ADI62
stabilized
mains power
supply

Ceramic ou
LPIIB6 BCIO9 fliter MCI357P IMCI3IOP

pspps
Varicap Ist LF. 2nd |.F. amp r=i== stereo
front end amplifier ?_ and detector dccodzr-m

Stereo indicator

Ae. 750

-~

~

Fig. 1. Block diagram illustrating the stages of

the stereo f.m. tuner. If desired, the stereo

decoder section'may be omitted, whereupon
the unit can be used as a mono f.m. tuner
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cademy’ Stereo

. F.M. Tuner %

some of the more elaborate modern tuners. It does,
however, have enough sensitivity to provide

. : good
reception of the ordinary national v.h.f. B.B.C.

transmissions in most areas, as well as reception of
C. and commercial local radio stations where
these are in operation.

The use of integrated circuits enables a high quality
output to be given despite the relative simplicity of
the overall circuit. The 1.f, amplifier-detector i.c. gives
a typical distortion level of only 0.5% at an if. of
10.¥£IH2, and the stereo decoder has an even lower
distortion figure of typically 0.3% at the maximum
permissable input level.

erience in etching his own printed circuit boards.

ost of the circuitry is contained on three printed
boards, one for the power supply, one for the tuner
and one for the stereo decoder.

The unit is housed in an attractive case of the
“‘book-ends” type, which is made by slightly modify-
ing a ready-made chassis, Switch tuning is em loyed,
giving five pre-set tuning positions together witﬁ a six-
th position which enables variable tuning to be ac-
complished by means of a slider potentiometer on the
front panel. Frequency coverage is from a proximate-
ly 87 to 104MHz. The output level is agout 250mV
r.m.s., and should preferably be fed into an im-

The building of the tuner should not prove to be too

pedance of about 100k @ Virtuall any stereo
troublesome provided the constructor has some ex-

amplifier will have at least one suitabﬂa input.

e

The tuner employed in confunction with the
Stereo 1.C. Amplifier described in our March
1976 issue
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Fig. 2. The basic tuner section of the unit. This provides a mono output via C12 and incorporates a
Mullard voltage controfled f.m. module type LP1186

THE CIRCUIT

The circuit diagram of the tuner, less the power

sugpl and stereo decoder sections, is shown in i%. 2.

1(a)(b) is the tuning switch and selects one of six
potentiometers, according to its position. VR1 is a
front panel manual tuning potentiometer, whilst R1 to
R5 are pre-set tuning potentiometers. R6 forms part
of the potential divider at all settings of S1 (a)(b), and
limits the minimum voltage which can be fed to pin 2
of the LP1186 module.

This module incorporates variable capacitance
diodes for tuning and requires only a single tuning
voltage. The aerial couples to pin 3, and pins 4, 7 and
8 are the aerial earthy input, i.f. earthy output and
negative supply connections respectively. These are
all connected to chassis. Pin 5 is the positive supply
input, and the basic 11.5 volt supply is reducedp to
about the re%uired level of 8 volts by R13. C3 provides
decoupling. The tuning voltage must obviously be ex-
tremely well smoothed in order to ensure that mains
hum is not introduced by modulation of the local os-
ccigator, and so extra smoothing is provided by R7 and

Pin 1 is the a.f.c. connection to the module. Since
frequency stability was found to be quite adequate
without a.f.c this facility kas been omitted from the
{;)resent design and pin 1 connects to the positive supp-

y.

The i.f. output from the module is coupled via C4 to
the base of TR1, the first i.f. amplifier. This is con-
nected in the common emitter mode, and is fed from
the positive supply via the decoupling components R9
and C5. The value of R10 is chosen to match the input
impedance of the ceramic filter, FT1.
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Pin 4 of the Motorola MC1357P i.c. connects to the _
other side of the ceramic filter. This i.c. comprises an
i.f. amplifier and quadrature detector. R11 completes
part of the bias circuit of the i.c. and also larﬁely deter-
mines the input impedance, which matches the output
impedance of the filter. It is important that the 1m-
pedances of the circuits at the input and output of the
filter provide a good match, as otherwise the shape of
the i.f. passband will deteriorate.

C6 to C9 are all decoupling capacitors. There are
relatively few decoupling capacitors required here
when compared with discrete component amplifiers.
This is due to the use of three long-tailed pairs coupl-
ed via emitter followers to form the i.f. amplifier in-
side the i.c., these being fed from an internal voliage
regulator. The long-tailed pairs, at 53dB, provide the
bulk of the gain of the tuner, although the LP1186
front-end adds a useful further gain of 30dB. The i.f.
transistor, TR1, does little more than make up for the
6dB loss in the ceramic filter.

L1, C11 and R12 are in the tuning circuit for the
quadrature detector. The capacitor shown connected
across L1 is an integral part of the ready-made coil
unit. The output of the quadrature detector connects
to pin 1 of the i.c. via an internal emitter follower. C12
provides d.c. blocking at the output.

C10 is the de-emphasis capacitor, as is required for
mono reception, and is connected between the output

‘of the quadrature detector and chassis. It has the

effect of reducing the treble content of the audio out-
put signal. This is necessary because the signal is
given a degree of pre-emphasis (treble boost) at the
transmitter, and a compensatory reduction in the tre-
ble response is required in the receiver. The overall
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COMPONENTS
Resistors

(All fixed values i watt 5%)

R1-R5 100k @ pre-set potentiometer, horizontal

skeleton, standard size

R6 15k @

R7 270

R8 220k @

R9 1000

R10 330Q

R11 390 @

R12 3.9k

R13 680 o

R14 4.7k Q

VRI1 100k 2 potentiometer, linear, slider (see text)
Cagacitors

1 0.1uF type C280 (Mullard)

C2 10uF electrolytic, 16 V Wkg.

C3 50uF electrolytic, 16 V Wkg.

C4 0.0LuF type C280 (Mullard)

C5 0.022uF plastic foil

C6 0.022uF plastic foil

C7 0.1uF plastic foil

C8 0.1uF plastic foil

C9 0.1uF plastic foil

C10 5,600pF polystyrene (see text)

Cl11 4.7pF silvered mica or ceramic

C12 10uF electrolytic, 16 V Wkg.

C13 100uF electrolytic, 16 V W g

C14 220uF electrolytic, 16 V Wkg.

C15 1,500uF or 1,600uF electrolytic, 30 V Wkg.

Inductors
L1 Coil assembly type KACS K586 HM (see text)
T1 Mains transformer, miniature, secondary 9-0-
9 V at 100mA (see text)

Semiconductors
IC1 MC1357P
TR1 BC109.
TR2 BC238
TR3 AD162 (with insulating kit)
D1-D4 1N4001
D5 BZY88C12 V

Module
Voltage controlled f.m. tuner module type LP1186
{Mullard)

Filter
FT1 Ceramic filter type CFSA 10.7. no-colour (see
text)

Switches
S1 (a) (b) 2-pole 6-way rotary
S2 (a) (b) D.P.S.T. toggle

Miscellaneous
Control knob
Coaxial socket
3-way DIN socket
Mains lead
16 s.w.g. aluminium chassis with base plate, 9 x 7 x
2in. (see text)

Chipboard (see text)

Materials for printed boards
Nuts, bolts, etc.
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effect of pre-emphasis and de-emphasis is to give a
small but worthwhile improvement in the signal-to-
noise ratio of the receiveg signal.

It is important to note that C10 is only needed for
mono reception. The tuner can easily be built as a
mono unit by simply omitting the stereo decoder, con-
necting the output from C12 to the output socket, and
including C10 on the printed circuit board. When the
stereo decoder is included C10 must be omitted, as
stereo reception will otherwise not be possible. With
the stereo decoder, de-emphasis is provided at the
decoder outputs.

.POWER SUPPLY SECTION

Since any changes in the supply voltage will alter
the frequency to which the unit is tuned, it is absolute-
ly essential that a well stabilized power supply be
employed. The circuit of the power supply section is
shown in Fig. 3.

The output from the secondary of T1 is fed to a
bridge rectifier consisting of D1 to D4. Tl is a
transformer having a 9-0-9 volt secondary with the 0
volt centre-tap ignored. The output from the bridge
rectifier is smoothed by C15.

A stabilized potentiaflof 12 volts is provided by the
simple shunt regulator formed by R14 and zener
diode D5. C13 smooths out any mains hum or noise
present across D5. .

TR2 and TR3 are wired as common emitter
amplifiers, with a 100% negative feedback loop
between the collector of TR3 and the emitter of TR2.
This combination gives a voltage gain of almost exact-
ly unity. Therefore the voltage at the collector of TR3
is virtually fixed relative to that at the base of TR2.
About 0.5 volt is dropped between the base and
emitter of TR2, and so the output stabilizes at about
11.5 volts. !

Since the combined current gain of TR2 and TR3 is
very high a low outqut impedance is achieved, and the
supply is easily able to handle the necessary output
current of about 35 .to 40mA. Cl4 provides final
smoothing of the supply, and S2 is the on-off switch.

S2a  p Dj-D4
L_r( 9y IN4OOI
]
]
I QV,
|
AC. !
mains |
’L‘..s.)’ oV
e Cis§a
E
b
- e
b
BC238 ADI62
Lead-outs Lead-outs

Fig. 3. The power supply section. This gives a

well stabilized output voltage, thereby ensuring

that there are no shifts in tuning due to supply
voltage chariges
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Mounted on the rear panel are the aerial and
output sockets, together with the power tran-
sistor incorporated in the stabilized mains

power supply

The circuit of FiF. 3 gives an extremely well
smoothed and stabilized output, and quite large
variations in the output load current and mains input
voltage have no significant effect on the output
voltage. This assumes, of course, that D5 is a good-
quality component.

COMPONENTS

Some notes on the components so far encountered
will be he(lﬁful. The MC1357P integrated circuit is
listed by Chromasonic Electronics, 56 Fortis Green
Road, Muswell Hill, London, N10 3HN. The coil
assembly specified for L1 is available from Ambit
International, 25 High Street, Brentwood, Essex,
CM14 4RH, as also is the ceramic i.f. filter type CFSA
10.7. These filters have five frequency groupings
around 10.7MHz identified by a colour code, and
filters centred on 10.7MHz are identified by no
colour. A filter of this type is to be preferred. R1 to R5
are standard sized horizontal skeleton pre-set poten-
tiometers, and not miniature types.

The mains transformer must be a miniature type,
and the component employed in the prototype was ob-
tained from M. Dziubas, 158 Bradshawgate, Bolton,
BL2 1BA. The slider potentiometer has an overall
length of 87mm. and can be obtained from several
suppliers including Electrovalue Ltd., 28 St. Judes
Road, Englefield Green, Egham, Surrey, TW20 0HB.
Its knob has to be ordered separately.

THE CASE

A 16 s.w.g. aluminium chagsis measuring 9 by 7 by
2in. and fitted with a baseplate forms the basis of the
case. This can be obtained from H. L. Smith and Co.
Ltd., 287 Edgware Road, London W2. The baseplate
forms the lid of the unit and, when this is completed,
may be secured in place with small self-tapping
screws.

The drilling details for the case are shown in Fig. 4,
where the front and rear panels and the two sides are
shown flat for ease of presentation.

The cut-out for VR1 can be made by first drilling a
1in. diameter hole; and then using a miniature round
file to lengthen this to the dimensions shown. A
miniature flat file can finally be used to square up the
ends of the cut-out, and to remove any irregularities
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which may be evident. The easiest method of moun-

ting VR1 is to glue it in position with an epoxy

adhesive. Great care must be taken to ensure that no
adhesive gets onto the track. The component must be
aligned accurately behind its cut-out.

The hole for D6 will take a panel mounting light-
emitting diode functioning as a stereo beacon with the
stereo decoder. D6 can be any le.d. offering a
reasonably bright light at a forward current of around
10mA, and a relatively large l.e.d. will give a good
appearance to the front panel. If the unit is to be con-
structed as a mono tuner, the l.e.d. may be powered
from the 11.5 volt supply via a 1k Q resistor and
employed as an on-off intﬁcator.

The aerial and output sockets are mounted on the
rear panel, the former being a standard coaxial socket
and the latter a 3-way DIN socket. There is also a hole
which takes a iin. grommet for the mains lead.
Further required are four holes for TR3, the body of
which is on the outside of the chassis. TR3 is insulated
from the chassis by means of the usual mica washer
and insulating bushes, and the washer may be used as
a template for marking out the holes required. The
holes must be free of burrs and, when the transistor is
mounted, a solder tag inside the chassis under the up-
per securing nut provides the collector connection. A
continuity tester or ohmmeter is employed to make

uite certain that the transistor is fully insulated from
the chassis.

- —— g 2
e 172 |'/2’Tl'/2""'—§ 3
L' | . i
" ] ! & 6BA S5%
{2 dia o s 3/8dia A /8(11!0
| Mains TR3 i
input Aerial Output
[ S | R S
3 1=51 - - 0t i ":H.l o C
POWER TUNER - |jpEcoDER] 4"
sla” || SUPPLY | BOARD 's* - |
BOARD
o o
) o
L_ oA | S| /] R
S2 De VR 38%i
A | 1a
' P &
[ i \ 1
‘ T
|
/-— 156" -.|l/4LI 78" b L..|5/Bf—

Dia. to suit switch Cut-out 25/8% !/8”

Fig. 4. Drilling details for the tuner chassis. The

sides, and the front and rear panels are shown

opened out to simplify presentation. Also il

lustrated are the positions taken up by the
three printed circuit boards
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The tuner circuitry is carried on three separate
printed circuit boards

The mounting holes on the chassis bottom for the
printed circuit boards can be marked out with the aid
of the boards themselves after they have been made
up.FTheir positions and outside dimensions are shown
in Fig. 4,

Two pieces of chipboard, each measuring 24 by 74
by iin. are glued to the ends of the chassis to give a
case having a “book-ends” appearance. The chip-
board is first covered with a se}l) -adhesive material,
such as Fablon or Contact, over its surface apart from
most of the inside area which will be against the
aluminium. Material having a woodgrain pattern
offers what is probably the most attractive finish. The
two pieces of chipboard are then glued to the ends of
the chassis by means of epoxy resin applied to the un-
covered sections of the chipboard.

e o B

%

S

A further look at the front panel of the tuner,
showing its neat and simple finish

NEXT MONTH

In next month’s concluding article constructional
details. will be given for the power supply and tuner
printed boards, after which the stereo decoder circuit
and its assembly will be described. The accom-
panying Components List specifies the parts required
for the power supply and tuner sections. A further
_Corlx)lponzents List for the decoder section will appear
1n Part 2.

(To be concluded)
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SPECIAL FEATURE
IN
OCTOBER ISSUE
Ykk
REGENERATIVE SHORT
WAVE SUPERHET, Part 1 (2 parts)

. o

Covering 1.6 to 25MHz, or 190 to 12 metres, thjs
battery opérated superhet will function both with a
speaker or headphones. The coils and mixer transistor
are wired up in a compactcoil packmodule, and an at-
tractive feature is the provision of adjustable
regeneration at the detector. Constructional details
will be completed in the concluding article in the
November issue. g

* % %
Many other articles

on sale 1st October 35p

Copies may also be obtained direct from the
Publishers, 46p including postage. Published by
Data Publications Ltd., 57 Maida Vale, London
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THE NOR GATE

by C. F. Edwards

A swift sojourn with a neglected member of the
t.t.l. family.

For some reason, NOR gates do not appear to have
the popularity that is enjoyed by NAND gates and the
more complex t.t.l. (transistor-transistor logic) i.c.’s
which are so readily available these days. Perha?s
this is because they don’t fit so readily into quickly
designed logic systems. In consequence, it will do no
harm to briefly examine a commonly encountered

4y 4B 4

Veet

A

NOR gate, such as that which is incorporated in the
SN7402 integrated circuit.

SN7402 GATE

The SN7402 has the internal circuitry shown in
block form in Fig. 1, and it contains four 2-input NOR

38

@®

ol

e

) 2 3 4 5 6 7

1% 1A B 2y 2A 2B GND.
Inputs - A8 Outputs ~Y SN7402
TOP VIEW

Fig. 1. Block diagram illustrating pin allocation and internal functions of the SN7402. As is common with
integrated circuit pin layout diagrams, the pins point away from the reader
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Inputs Qutput

OR

Inputs Output

NOR

Fig. 2. Adding a circle at the.output of an OR
gate symbol changes it to a NOR gate symbol/

gates. The gates are shown as OR gates (in which the
input lines pass to a curved concave outline) having a
circle at the output to indicate inversion. See Fj A2
With t.t.1. positive logic, in which 1 is represented %y a
high positive voltage with respect to ground or earth
and 0 by a low_positive voltage, an OR gate will give
an output 1 when any one or more of its inputs is rais-
ed from O to 1. With a NOR gate the output is in-
verted. The NOR gate output falls from 1 to 0 when
anlg'one or more of its inputs rises from 0 to 1.

1g. 3 shows the truth table for a 2-ingut NOR gate.
The input columns are headed A and B and the out-
put column is headed Y. When both the inputs are at
0, as occurs in the first line, the output is at 1, Asis
shown in the second, third and fourth ines, the output
falls to 0 when A is 1, when B is 1 and when both A
and B are 1.

The circuit of one of the SN7402 NOR gates
appears in Fig. 4. If both inputs A and B are at 0 they
are only slightly positive of ground potential, and
transistors TR1 and TR4 are turned hard on.
Resistors R1-and R3 allow the bases of TR1 and TR4
to be about 0.6 volt positive of the emitters, The
collectors of the two transistors will be just slightly
positive of the emitters.

These collectors, with their low voltages, connect to
the bases of TR2 and TRS3, causing these two tran-
sistors to be cut off. No current flows in the base-
ertpitter junction of TR6, and this transistor is also cut
off.

TR2 and TR3 similarly draw no current through
R2, whereupon all the current in this resistor flows to
the base of TR5, which turns on. The voltage at its
emitter and, hence, that at the gate output is high,
representing 1.

A B Y

O 0] I
! @) @)

@) I O
I | 0]

Fig. 3. Truth table for a 2-input NOR gate
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INPUT CHANGE

If input A goes up to 1, the emitter of TR1 is taken
positive of its base and it cuts off. A current now flows
through R1 and the forward biased base-collector
junction of TR1 to the base of TR2, turning TR2 on.
The emitter current of TR2 flows into the base-
emitter junction of TR6 whereuﬁon this transistor
also turns on. At the same time, the collector of TR2
falls to a voltage which is only slightly positive of its
emitter and consequently takes the base of TR5
negative. Thus the output goes low, representing 0.

Transistor TR3 takes no part in this process
because it remains cut off. ‘

If it had been input B instead of input A which
changed from 0 to 1 the same process would have oc-
curred, with TR4 and TR3 performing the same fune-
tions as TR1 and TR2 respectively. If both inputs,rise
to 1 the output again falls to 0, as TR2 and TR3 mere-
ly duplicate each other’s function.

Rs
lka

YYyy

AAA mam
-
a
o)

GND

Fig. 4. The internal circuit of one of the 7402
NOR gates. The resistor values shown are
nominal

The purpose of diode D1 is to ensure that TRS is
fully cut off when TR6 is hard on. Under this condi-
tion, the collector of TR6 is about 0.2 to 0.3 volt
positive of its emitter. TR5 can then only pass current
if the voltage at its base is about 1.2 volts positive of
TR6 collector, the 1.2 volts being made up of an 0.6
volt drop in D1 and a further 0.6 volt drop in the base-
emitter junction of TR5. The voltage delay given by
D1 takes up the border-line case, which can occur
during transition from one state to the other, where
TR2 (or TR3) is not turned fully on and its emitter-
collector voltage approaches some 0.8 to 0.9 volt.
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By Frank A. Baldwin

Times = GMT

Scanning the higher frequency bands recently we
noted a few stations of interest to the S. W. Listener.
The Holy Qur’an Station at Riyad, Saudi Arabia-on
15245 at 2000 signing-off with the National Anthem
after readings from the Qur’an (westernised incorrect-
ly as Koran) and station identification in Arabic. The
schedule of this programme, which consists entirely of
readings from the Holy Qur’an is from 1700 to 2000.

Another Arabic transmitter is that of Radio

Kuwait, which was logged at 2010 on 9715 when
radiating the Domestic Service on this channel, the
schedule being from 1830 to 2215.
" A further Arabic station, Radio Baghdad, was logg-
ed at 1803 on 9745 with a talk in Arabic in the “Voice
of the Masses” programme directed to Arab ex-
patriates in Europe, the programme schedule being
from 1500 to 1930.

Also for S. W. Listeners, we noted Jerusalem at
2025 on 15100, OM with identification and an-
nouncements at the end of the English programme;
Radio Grenada at 2032 with cricket commentary in
English on 156105, and W1NB Red Lion, U.S.A,, at
2035 on 15185, religious programme in English after
identification.

For the Dxer, the item of possible interest this
month is Voz del Caqueta, Colombia, at 0445 on
5035. Local music and songs-then the identification
with three chimes followed by chord on Hawaiian
guitar both before and after identification which, in-
cidentally, has an added echo-effect. Sign-off after
trumpet fanfare at 0457 without National Anthem.

In very general terms, the Dxer tends to operate
from 6000 down to 2200 kHz although often resor-
ting to the HF bands in search of Dx stations. The SW
Listener mostly uses bands from 6000 kHz upwards to
21750 or so, hence the division of schedules listed un-
der .China — see Current Schedules.

CURRENT SCHEDULES

Readers are reminded that all short wave
schedules are liable to be altered at short notice, those
published here are correct at the time of writing.

® U.S.S.R.

From the regional centre of Kiev, “Radio Kiev”
operates an Service in English to Euro
from 1930 to 2000 on 7206, 7390 and on 11890. The
service is transmitted via the technical facilities of
Radio Moscow.

“Radio Vilnius” presents a programme in English
on Saturdays and Sundays directed to North America
and Europe from 2230 to 2300 on 9655, 9720 and on
11900. This service is also transmitted by the
technical facilities of Radio Moscow.

Dxers may be interested in listening for the
“Pacific Ocean Radio Station”, Vladivostock which,
according to the BBC Monitoring Service, operates

104

Frequencies = kHz

from 0700 to 0800 in Russian to the Pacific and North
America on Sundays, Wednesdays, Fridays and on
Saturdays and daily to the Far East, Middle East and
South Asia on 5015, 9520, 9600, 9645, 9770,
9810, 11740, 15100, 15130, 15190, 17745,
17765, 17805 and 17835. The above transmission
is relayed by Magadan on 4030, 5940 and 12240,
Petropavlovsk-Kamchatka on 4485, Yuzhno-
Sakhalinsk on 4050 and by Kharbarovsk on 7210.
From 1430 to 1530 in Russian to the Pacific and the
Middle East on Sundays, Wednesdays, Fridays and
Saturdays and daily to the Far East and South Asia
on 7245, 7290, 9590, 9690, 9735, 11795, 11820,
11835 and on 12010, From 1900 to 2000 in Russian
to the Pacific and North America on Sundays,
Wednesdays and Fridays, to the Far East and South
Asia on Saturdays on 5015, 6060, 6150, 6200,
7100,7160,7170, 7280, 7295, 7315,9710, 9735
and on 12010.

“Radio Tashkent” has an External Service in
English for South Asia from 1200 to 1230 and from
1400660 1430 on 11730, 11925, 156115 and on

5460.

® CZECHOSLAVAKIA ‘

“Radio Prague” radiates an External Service in
English for Africa, South East Asia and Europe from
1530 to 1630 on 6055, 7345, 9605, 11990, 15110,
17840 and on 21670. To the U.K. and Eire from
1630 to 1700 on 5930 and 7345; from 1900 to 1930
on 5930, 7245 and on 7345; from 2000 to 2030 on
5930 and 7345 and from 2130 to 2200 on 5930,
7345, 9540, 11990 and 17840. ‘“Radio Prague”
also operates an ‘“Inter-Programme” to Europe in
English as follows — from 0745 to 0800, 0845 to 0900
0945 to 1000, 1045 to 1100, 1145 to 1200 on 6055 and
on 9505, transmissions consisting of either a news
bulletin or a commentary or a short feature
programme.

® CUBA
“Radio Havana” offers an English programme
directed to Europe from 2010 to 2140 on 17885.

® SPAIN

“Radiotelevision Espanola”, Madrid, has an Ex-
ternal Service in which is featured an English
transmission to Europe from 2130 to 2230 (not Sun-
days) on 6075 and on 9505. '

® CHINA (FOR S.W. LISTENERS)

“Radio Peking” schedules English programmes to
Europe from 2030 to 2130 on 6590, 6860, 7590,
9030 and on 9880; from 2130 to 2230 on 5090,
6590, 6860, 9030 and on 9840.

The Domestic Service (First Programme) in Stan-
dard Chinese can be heard on 7935 from 1518 to
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17335, 2000 to 2300; 10245 from 1100 to 1230, 2202 to
0100; 12120 from 2300 to 0800 (except Wednesdays
and Fridays when 0500 to 0800); 12420 from 0829 to
1735, 2203 to 0415; 15230 from 2338 to 1130; 15550
from 0103 to 1040; 15590 from 2303 to 1515 and on
17605 from 0418 to 0828.

The Domestic Service (Second Programme) in
Standard Chinese may be logged on 7770 from 1203
to 1600, 2100 to 2330; 9670 %rom 0700 to 1200; 9745
from 0700 to 1428; 11040 from 2333 to 1400 (on
Tuesdays 0600 to 0800 only); 11505 from 2333 to
1200 (on Tuesdays 0600 to 0900 only); 12200 from
0003 to 1100 and on 15030 from 2300 to 0800.

“Radio Peking” also operates an External Service
in Standard Chinese, Amoy and Hakka directed to
Taiwan as follows — on 9170 and 11100 from 0830
to 1900 and from 2000 to 0610 (Sundays to 0655); on
15710 from 0830 to 1429 and from 2316 to 0610; on
15880 from 0830 to 1225 and from 0016 to 0610. This
service (to Taiwan) is also relayed by the PLA Fukien
Front Station from 1200 to 1215, 2100 to 2130 and
from 0400 to 0415 (also see below).

® CHINA (FOR THE DXER)

The Domestic Service (First Programme) in Stan-
dard Chinese on 3450 from 1233 to 1735, 2000 to
2200; 4460 from 1133 to 1735, 2000 to 2335; 4800
from 1100 to 1735, 2000 to 0100; 4905 from 2000 to
2200; 5320 from 1043 to 1735, 2000 to 0100; 5860
from 100 to 1735, 2000 to 0100 and on 6665 frocm
1100 to 1735 and 2000 to 0100. _

The Second Programme in Standard Chinese may
be located on 4250 from 1333 to 1500, 2100 to 2240;
4850 from 1403 to 1600, 2100 to 2400; 5075 from
1103 to 1600, 2100 to 2400; 5163 from 1203 to 1600,
2100 to 2400; 6345 1403 to 1600, 2100 to 2330 and on
7190 from 2243 to 1330.

To Taiwan in Standard Chinese, Amoy and Hakka
(“Radio Peking”) on 5125 from 1430 to 1900, 2000 to
28%2 and on 6890 from 1226 to 1900 and from 2000 to
0015. 3
The PLA (People’s Liberation Army) Fukien Front
Station operates its own schedule in Standard Chinese
and Amoy in addition to the relays shown above.
Transmissions may be tuned in on the following
channels — 2490 from 1000 to 0025; 3000 from 1201
to 2400; 3535 from 1413 to 2241; 3640 from 1415 to
2241; 4045 from 1000 to 0530; 4330 from 1000 to
0144; 5240 from 1000 to 1412, 2242 to 0530; 5265
from 1000 to 1414, 2242 to 0530; 5900 from 1000 to
1200, 0001 to 0530; 67656 from 0026 to 0530 and on
7850 from 0145 to 0530.

® CHINA (FOR ALL-LISTENERS)

“Radio Peking” operates an extensive round-the-
clock service in Russian, a coavenient time to log
these would be from 2130 to 2225 on 6545, 6645,
6900, 6930, 6990, 7035, 9340, 9370, 9390, 9440
and on 9696. However, a word of warning, to avoid
interference some channels may vary by as much as
10kHz. Or why not listen to a reversed tape transmis-
sion on 5220 and 8260 which may be logged from
0900 to 0955, or even a reversed tape single-sideband
signal on 6550 from 1830 to 1925! (All this informa-
tion according-to the BBC Monitoring Service).

® BANGLADESH

“Radio Bangladesh”, Dacca, transmits an Exter-
nal Service in English to Europe from 1230 to 1300 on
15270; from 1815 to 1915 on 9550 and 11970.

SEPTEMBER 1976

® PAKISTAN . )

“Radio Pakistan”, Karachi, features a newscast in
English at slow speed directed to Europe from 1100 to
1155 on 15110 and 17665 and transmissions in the
World Service directed to the U.K. as follows — in
Urdu from 0830 to 1100 on 15110 and on 17665;
from 1915 to 2145 on 9445 and 11672 (1915 to 2045
in Urdu; 2045 to 2100 in Sylheti; 2100 to 2145 in
English).

® GERMANY (EAST)

“Radio Berlin International” schedules a service in
English to Europe from 1830 to 1915 on 6080, 6115,
7185, 7300 and on 9730; from 2115 to 2200 on
7260.
® PORTUGAL ;

“Radiodifusao Portuguesa”, Lisbon, currently lists
a broadcast in English to Europe from 2030 to 2100 on
6025 and on 9740.

® CLANDESTINE

“Voice of the Malayan Revolution”, in Malay “Ini-
lah Suara Revolusi Malaya”, is a pro-communist
transmitter attacking the governments of both
Malaysia and Singapore and is thought to be located
near Changsha in Hunan Province of China. The
schedule commences at 0430 and ends at 0005 in
various time-periods throughout the day, probably
the best chances of logging this one would be from
2200 to 2245 in Malay, 2245 to 2320 in Standard
Chinese and from 2330 to 0005 in Tamil on 7305 and
on 15790, at which times this month the short signal
path will be mostly in darkness. Transmissions in
English are made from 0930 to 1015 and from 1450 to
1530 on 11830 and on 15790, the latter period being
best for U.K. reception.

“Voice of the People of Thailand”, in Thai “Thi Ni
Sathani Vithayu Sieng Prachachon Heang Prathet
Thai”, is controlled by the Communist Party of
Thailand and the transmitters are thought to be
locdted in the Kunming area of Yunnan Province in
China. The transmissions are in Thai, Laotian and
White Meo and may be located on 6033 and on
9423. Try for the 1530 to 1610 or the 2300 to 2340
transmissions in Thai.

“Voice of the People of Burma”, in Burmese
“Myama-pye Pey-thu Ah-than” in Chinese “Mien-
tien Jen-min Chih Sheng Kuang-po Tien-tai”, is pro-
Burmese Communist Party and is thought to be
located on, or very near, the Burma/China border.
The frequency is 5110 and the transmissions are as
follows — from 0030 to 0130 in Burmese (Tuesdays,
Thursdays, Fridays, Sundays), Standard Chinese
(Saturdays), Shan (Wednesdays), Jingpaw (Mon-
days); from 1200 to 1300 in Burmese (Tuesdays,
Thursdays, Fridays, Saturdays), Standard Chinese
(Saturdays), Shan (Wednesdays) and Jingpaw (Mon-
days). All according to the BBC Monitoring Service.

AROUND THE DIAL

® INDIA ;
Air Delhi on 3365 at 1730, local music, OM in ver-
nacular then suddenly off without National Anthem.

® COLOMBIA

Ecos del Atrato, Quibdo; on 5020 at 0335, YL with
songs in Spanish, local music under some commercial
interference. The schedule: of this one is reportedly
from 0100 to 0515 variable — as is the frequency, it
can be sometimes be logged on, or near, 5016!
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HORT WAVE RADIO

Part 2 By A. P. Roberts

In the article which appeared last month the circuit and construction of
this t.r.f. design were described. Notes on operation are given in this con-
cluding article, together with details of the a.f. output stage which enables

the receiver to drive a loudspeaker.

In last month’s issue a description was given of the
circuit and construction of this receiver with.the ex-
ception of the optional a.f. output stage. The latter is
covered in the present concluding article, but details
will be given first of the aerial and earth required, and
of receiver operation.

AERIAL AND EARTH

The receiver is intended for use with an external
long wire aerial. As it has good sensitivity, a short in-
door aerial will provide reception of a large number of
transmissions, including many quite distant ones.
However, for best results a long outdoor aerial is re-
quired. This should preferably %e about 20 metres or
more long and set up as high as possible. It will be
more efficient if it is positioned well clear of any
buildings or similar obstructions. It should be in-
sulated from its supports and from anything else with
which it comes into physical contact.

An earth connection is not essential, and is only
likely to add significantly to signal strength when the
Range 3 coil is in use. An earth merely consists of a
metal plate or pipe buried in moist soil, this being con-
nected to the receiver by way of a wire which should
be as short as is reasonably possible. In general, the
larger the surface area of tﬂe metal plate or pipe the
more efficient the earth will be. i

In the receiver circuit (published last month) the
aerial has a d.c. coupling to the gate of TR1, the r.f.
amplifier, by way of the r.f. gain control VR1. Unless
suitable precautions are taken a very long wire aerial
is capable of picking up a static voltage under certain
conditions, but the relatively low resistance to earth
offered by VR1 should be more than adequate to dis-
charge any static voltages which might appear when
the receiver is used in the U.K. If the receiver is
employed overseas with a long aerial in areas where
static may be produced, an isolating plastic foil
capacitor of 0.01yF may be inserted between socket
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SK1 and the slider of VR1, and a 22kQ 1 watt resistor
connected between SK1 and SK2. Under these con-
ditions an earth connection must be provided.

USING THE RECEIVER

A little practice will probably need to be gained
with the receiver before optimum results are obtained.

S1 is an ordinary on-off switch, The aerial connects
to SK1, the earth (if used) to SK2, and the
headphones to SK3. It is best to use the Range 4 coil
when initially testing the receiver, as this will provide a
large number of very strong signals.

Star't with VR1 fully advanced, VR2 about two-
thirds advanced, and \;,03 at minimum capacitance.
As supplied, the cores of the coils are fully screwed
into the formers. The core of each coil should be un-
screwed so that about 10mm. of the brass thread
protrudes from the top of the former.

VC1 is used to search the band for signals, fine tun-
ing being carried out by VC2. If a whistle of varying
pitch is heard as the receiver is tuned across a station,
this means that too much regeneration is being
applied and VR2 should be backed off slightly. The
set is most sensitive when the regeneration 1s adjusted
to just below the point at which the circuit breaks into
oscillation (causing the characteristic whistle in the
headphones).

It will usually be necessary to advance the
regeneration control VC3 (i.e. increase its
capacitance) in order to bring the receiver to just
befow the threshold of oscillation. For best results
VR2 should always be well advanced, with VC3 ad-
vanced as far as is necessary to produce an output of
good volume. If the set oscillates even with C3 at
minimum capacitance, then VR2 is backed off a little
to briné the circuit just below the point of oscillation.

S.S.B. (single sideband) and c.w. (morse) signals
are the main modes of transmission in use on the
amateur bands, and these can be resolved by adjusting

RADIO & ELECTRONICS CONSTRUCTOR



the circuit so that it is just beyond oscillation point
and, for s.s.b., adjusting VC2 to produce an intelligi-
ble output. Strong s.s.%). signals may overload the
detector, resulting in a very distorted audio signal.
Advancing VC3 further, or backing off VR1, should
prevent this. For c.w. signals, VC2 is adjusted for a
tone of the required frequency.

Very strong a.m. signals may also overload the
detector. The effect given is a high level of background
noise accompanied by several stations which cannot
be tuned out and which occupy an excessively large
part of the band. For correct reception under these
circumstances it is necessary for 8R1 to be turned
back slightly.

OUTPUT STAGE

The optional a.f. output stage is added if it is re-
quired that the receiver drive a loudspeaker. The cir-
cuit of the stage is given in Fig. 7, and it provides an
output of up to about 200mW into a 25Q speaker.
Speakers with impedances below 250 must not be us-
eg, but it is in order to employ speakers with higher
impedances. However, these will cause the maximum
available output power to be reduced. The speaker is
installed in its own case, external to the receiver.

The circuit of Fig. 7 is fairly conventional, and com-

rises a common emitter Darlington pair (TR5 and

R6) driving two complementary emitter follower
output transistors (TR7 and TRS8). R13 provides the
usual base bias for the output transistors, the bias
voltage being a little lower than would normally be
employed. This does not result in any noticeable
crossover distortion as a high level of negative feed-
back is provided over the amplifier as a whole. The se-
cond af. amplifier in the receiver, TR4, provides
quite a high level of drive, and so the output stage is
called upon to offer only a very low voltage gain. The

rototype uses the high gain BC109C for TR5 and

6. Standard BC109’s could alternatively be used,

bl:lt there might be a slight loss of performance with
these.

C13 and C14 have values which prevent problems
with low frequency instability. C12'is the output d.c.

“+9V

t:!+C|3
Input from TR4q
coliector
via C(O
Ciq
RIOE TRsg TRg TRg
3 BCIOSC BCIO9C ocsi
€ b b
e [« 00 O dot
BCIOSC ACI27 ocst
Lead-outs Lead-outs Lead-outs

Fig. 7. The circuit of the a.f. output stage
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-out the two 6BA clear mountin

The Veroboard panel on which are assembled
the a.f. output stage components

blocking capacitor. The quiescent current drawn by
the output stage is about 5mA, whereupon the guies-
cent current taken by the complete receiver with out-
put stage is approximately 11mA.

The parts required for the output stage appear in
the accompanying Components List.

CONSTRUCTION

The output stage components are assembled on a
ﬁiece of 0.15in. matrix Veroboard having 15 by 10
oles. The layout is given in Fig. 8.
First cut out a board of the reqtlllired size and drill
oles. Next cut the
strips at the two points indicated with crosses, using a
small twist drill or the special Vero spot face cutter
tool. Next fit and solder tﬁe components. Take care to
ensure that the connections to Tl;{)7 and TR8 are made
fairly quickly. These are germanium transistors and
are more liable to be damaged by heat than are the
other silicon transistors.

The output stage panel is fitted above the chassis in
the position indicated in Fig. 4 (published last
month). Using the panel as a template mark out, and
then drill, the two 6BA clear holes required.in the

- COMPONENTS

Resistors

(All § watt 10%)
R10 10k
R11 33k
R12 1.8k
R13 1800

Cagacitors

12 100pF electrolytic, 10 V. Wkg.
C13 470pF electrolytic, 10 V. Wkg.
C14 0.023uF type C280 (Mullard)

Semiconductors
TR5 BC109C
TR6 BC109C
TR7 AC127
TR8 0OC81

Miscellaneous
Veroboard, 0.15in. matrix
Speaker, 25Q impedance
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Fig. 8. Component layout and wiring on the
output stage Veroboard panel. The solder tag is
secured under one of the mounting nuts and
provides the chassis connection for the panel

chassis, After it has been wired to the other sections of
the receiver the panel is mounted, with spacing
washers, in the same way as was the receiver panel.

The lead which now connects C10 of the receiver
8anel to SK3 is removed from SK3 and connected to

14 on the output stage panel. A lead from the output
stage panel now connects to SK3, whilst a third lead
connects to the tag of S1 which is remote from the
battery. (If desired, the input lead to C14 may be con-
nected direct to the collector of TR4 on the receiver
panel, whereupon C10 is not required and can be
removed.)

It should be noted that the receiver will still.feed
medium to high impedance headphones with the out-
gut stage fitted. These are plugged into SK3, just as

efore, and a little more gain and volume will be
available.

The output jack socket, togather with the aerial
and earth sockets, is mounted on the rear panel
of the receiver

FINAL POINTS

A finishing touch consists of adding a wire pointer
to the tuning knob for VC1 by means of a suitable
adhesive, and of fitting a tumn% scale to the panel
behind it. The tuning scale visible in the photograph
of the prototype front panel .is taken from “Panel
Signs” Set No. 5. The controls were marked with
legends indicating their functions, these being taken
from “Panel Signs” Set No. 4. “Panel Signs” are
available from the publishers of this journal.

If a calibrated signal generator is to hand, the scale
can be marked up in terms of frequency. Should no
calibration source be available the scale is marked
with the position of the amateur and broadcast bands,
as received. ]
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SOME

By R. River

1. Charlie comes into the workshop with a box con-
taining resistors.

He says to Jack, Fred, Jim and Joe: “I have no
further use for these resistors, take what you want.”

Jack takes half the total number of resistors plus
half a resistor.

Fred takes half the remainder plus half a. resistor.

Jim takes a quarter of the remainder plus half a
resistor.

Joe takes the remaining resistor.

What is the lowest number of resistors that Charlie
gave away? (No resistors were broken in two.)

2. A computer is made up with integrated circuits.
There are 100 different types of i.c. in the computer,
the types being numbered from 1 to 100 inclusive.

The whole circuit requires 100 of type 1, 99 of type
2, and so‘on to 1 of type 100. :

What is the total number of i.c.’s used in the com-
puter?

3. A service manager is hard pressed and his two
best repair men are off work due to illness. There are
%% colour sets which must be repaired as'soon as possi-

e. ;

‘A free-lance service engineer offers to repair the 32
sets at the following rates: ip for the first set, 1p for
the second set, and so on,-doubling the charge for.each
set. The service manager agrees to this.

Why did the service manager faint when he receiv-
ed the repair bill?

4. In an electronic calculation a certain parameter,
x,.is equal to the.cube root of the sum of the cubes of
the other circuit quantities, L, R and C. The
relationship is shown in Fig. 1.

If L is 3, R is 4 and C is 5, what is the value of x?

X = \3/T_3+ R3+ o

Fig. 1. The equation encountered in problem 4
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Here are some problems which merit a
period ‘away from the work bench. The
puzzles are mainly of a mathematical
nature and include an acknowledged oldie
together with one or two minor stinkers.

Solutions are given on page 115.

" ELECTRONIC PUZZLES

5. You have seven precision resistors with values
respectively of 1Q, 20, 40, 80, 16Q, 320 and 640Q.
How many values of resistance in 1Q steps between
10 and 1000 can be produced by single resistors or
series combinations of two or more of these resistors?

6. The first line in Fig. 2 illustrates that iMHz is
equal to 250,000Hz. The square roots must also be
equal, as shown in the second line, but this leads to the
obviously untrue third line. What has gone wrong?

JaAMHz = 250000Hz
VaMHz = \/250000Hz
/oMHz = 500Hz

Fig. 2. The first equation is obviously true, as

also is the second equation which follows from

it. But we then arrive at the very peculiar
relationship which appears on the third line

Constructor’s Crossword Solution

Across

1, Switches. 5, Esters. 9, Radiance. 10, Getter.
12, Atomic. 13, Anode Ray. 15, Electroplate. 18,
Radio Compass. 23, Negatron. 24, Aﬁtali. 1 26,
Flange. 27, Tracking. 28,Rohans. 29,0pen Gate.

Down

1, Serial. 2, Indoor. 3, Coaxial. 4, Each. 6,
Speed-Up. 7, External. 8, Spray Jet. 11, Entropy.
14, Echo Box. 16, Transfer. 17, Odograph. 19, 8c-
tagon. 20, Silicon. 21, Lamina. 22, Single. 25, Trip.
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7. Fig. 3 illustrates a venerable puzzle which con-
tinues, nevertheless, to have traumatic effects
amongst those who have not yet encountered it. The
cube is made up of 12 resistors, and each resistor has a
value of 1Q. V&hat is the résistance between the op-
posite corners X and Y?

Rio
AR
Rg
Rgl Ry 1
ANW— :; EE Rio
Rs T A
el < Rg
RZ =
= =R
< R3 6
Ry
AW
Ry

Fig. 3. A cube is made up of equal value
resistors

8. A resistor and a capacitor cost 11p. The capacitor
costs 10p more than the resistor.
‘How much does the resistor cost?

9. A serviceman in a radio controlled van isoutona
call. After travelling at 15 m.p.h. he is 1 mile from
base when he is redirected to go to the home of the ser-
vice manager’s mother-in-law, which is 2 miles from
base in the same direction.

How fast must he drive the extra 1 mile to average
30 m.p.h. for the total 2 mile trip? m

For solutions see page 115.
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ONE - CANCELLING
CAPACITANCE

BRIDGE

by
W. R. Jenkins

A novel design in which the capacitance

to be measured is

balanced against

another of equal value.

This unusual capacitance bridge is a development
from a design which %ppeared in the “Suggested Cir-
cuit” series by G. A. French in the Jul‘y 1974 issue of
this journal. In the original article, ‘Multivibrator
Capacitance Bridge”, two opposing outputs from a
symmetrical multivibrator were applied to the un-
known and a known capacitance in series. In the pre-
sent design, two amplifying transistors are added and
these allow a more identifiable null to be achieved.

WORKING PRINCIPLE

The basic working principle of the circuit is il-
lustrated in Fig. 1(a), where TR1 and TR2 are tran-
gistors in a 50:50 a.f. multivibrator. At a first ap-
proximation, the collector of TR1 is always positve
when the collector of TR2 is negative, and vice versa.
The consequent out of phase collector signals are
applied to CX, the ‘unknown capacitor, and VC, a
calibrated capacitor. When the values of CX and vC
are equal, there should theoretically be zero signal at
the junction of the two capacitors. A pair of high
resistance headphones is connected between this junc-
tion and the lower supply rail, whereupon VC can be
adjusted for a null signal in the phones and the value
of CX read from the VC calibration.

In practice, the signals at the collectors of TR1 and
TR2 are not always out of phase with each other. For
instance, at the period in the multivibrator.cycle when
TR1 turns off its collector potential does not rise im-
mediately to that of the upper supply rail. Instead, it
rises relatively slowly as trl)le cross-coupling capacitor
connected to the collector charges.. Similarly, the
collector potential of TR2 rises relatively slowly after
the instant in the cycle when this transistor turns off.
In consequence, the signal voltages apglied to CX and
VC are not exactly opposite to each other and the null
given when these two capacitances are equal consists
of a change in the character of the tone in the
headphones rather than a marked diminution of its
amplitude.
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The null given by the arrangement of Fig. 1(a) is
still quite detectable, but an improvement can be ob-
tained by adding two transistors in the manner shown
in Fig. 1(b). Here, TR3 and TR4 have their base-
emitter junctions inserted in the emitter circuits of
TR1 and TR2. Since these base-emitter junctions are
connected to be forward biased they have no effect on
multivibrator operation apart from a slight lowering
in frequency. At the same time, the circuit allows TR3
to turn on and off at the same times as does TR1, and,
allows TR4 to turn off at the same times
as does TR3. There are no cross-coupling capacitors
to the collectors of TR3 and TR4 and so the
collector potentials of these two transistors rise almost
immediately to that of the upper supply rail after the
instants of changeover which turn off TR1 or TR2. As
a result, the signals obtained at the collectors of TR3
and TR4 are more truly opposite to. each other
throughout the multivibrator cycle than are those at
the collectors of TR1 and TR2.

In Fig. 1(b) the collectors of TR3 and TR4 are
applied to CX and VC, and VC is once again adjusted
for a null in the headphones. Even with this circuit
there is not a complete cancellation of the mul-
tivibrator tone at balance, but the reduction in
amplitude and change in tone character are
significantly more evident than occurs with the circuit
of Fig. 1(a).

There are several advantages in the circuit of Fig.
1(b) when compared with a more conventional type of
bridge of simple design. The first of these is that one of
the headphone leads is at chassis potential, with the
result that bridge readings are not affected by chang-
ing capacitances between the headphone leads and
earth. Second, the collector resistors of TR3 and TR4
can be given low values, whereupon one terminal of
CX and one terminal of VC connect to low impedance
points in the circuit.

There is one disadvantage in the circuit, this being
that the maximum capacitance which can be
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Fig. 1(a). Basic circuit illustrating the func-
tioning of the capacitance bridge
(b). An improvement in performance is given by
adding the transistors TR3 and TR4

measured is limited to the maximum capacitance
which can be given to VC, whilst the minimum
capacitance is limited by circuit strays and the reac-
tance at a.f. of the two capacitances. In the author’s
circuit the total range of measurements is from 20pF
to 2,300pF. In mitigation, it can be stated that t is
range takes in very many of the capacitances that
need to be measured in the amateur workshop, in-
cluding variable capacitors and small silvered mica
and ceramic capacitors whose markings have become
samudged or erased.

FULL CIRCUIT

The full circuit of the bridge appears in Fig. 2.
Here, TR1 and TR2 aﬁpear in a standard mul-
tivibrator circuit which runs at approximately
1.3kHz. A pre-set potentiometer is inserted in the base
circuit of TR2 to enable the multivibrator to be set
up for 50:50 operation. TR3 and TR4 couple to
T%l and TR2 in the same manner as in Fig. 1(b),
and a second pre-set potentiometer in the collector
circuit of TR3 enables the outputs of TR3 and TR4 to
be balanced.
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COMPONENTS

Resistors
(All fixed values } watt 5%)
R1 4700
R2 2k
R3 15kQ
R4 10kQ
R5 2ka
R6 1kQ
R7 1000
VRI1 1k0 pre-set potentiometer, skeleton
VR2 10kq pre-set potentiometer, skeleton
VR3 25k potentiometer, log

Capacitors
81 0.047uF plastic foil
C2 0.047uF plastic foil
C3 50pF silvered mica or polystyrene
C4'1,000pF silvered mica or polystyrene
C5 100ul’ electrolytic, 10 V. &’kg. '
VCl1(a)(b)(c) 500+500+500pF variable, 3-gang
(see text)

Transistors
TR1 ACY19
TR2 ACY19
TR3 BC214L
TR4 BC214L

Switches
S1 3-pole 4-way, rotary
S2 s.p.s.t., toggle

Battery
B1 9 volt battery

Miscellaneous
Headphones, 4,000¢
2 insulated terminals
2 control knobs.

VC of Fig. 1(b) can consist of any variable
capacitance offering the required range, and construc-
tors can use whatever components they may have on
hand here. The metal frame of the variable capacitor
should be connected to the low impedance output at
TR4 collector, and should also, of course, be insulated
from chassis. The author employed a 3-gang capacitor
with a nominal value of 500pF in each section in con-
junction with the range switching circuit shown. When
range switch S1 is in position 1, it selects C3 in series
with one section of tﬁe capacitor. In position 2, the
single section of the capacitor is switched into circuit
on its own. At position 3 all the sections of the
capacitor are in circuit in parallel, and in position 4
C4 is added to this parallel combination. If this circuit
is employed, care is needed in the wiring to keep stray
capacitances low, and it helps if fairly thin connecting
wire is used.

A testmeter having a resistance on its voltage ranges
of 10,000 ohms per volt or more is required for setting
up the multivibrator. The meter is switched to a low
d.c. volts range (say 0-10 volts) and is connected
across the collectors of TR1 and TR2. The meter may
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Fig. 2. Complete circuit of the tone-cancelling capacitance bridge. Alternative means of providing the VC
arm may be employed if desired

give a forward or a reverse reading, and VR2 is then
adjusted for a zero reading. This reading indicates
that the transistors are turned on for equal periods
during the cycle. The voltmeter is then removed and is
connected across the collectors of TR3 and TR4. This
time, VR1 is adjusted for a zero reading, and it will
robably be necessary to finally switch the meter to a
ower volts range than was needed with TR1 and TR2.
VR3 is included to vary the amplitude of the tone
heard in the headphones. When measuring high
values of capacitance it may be adjusted to reduce the
volume level of the tone. With low values of
capacitance it is adjusted to insert maximum

resistance into circuit. It is wired such that the

resistance it inserts increases as its spindle is turned

clockwise. The headphones are standard magnetic
s with a resistance of 2,000 in each phone.

type
‘ PI‘he null given when the variable capacitor is ad-

justed is quite noticeable. The amplitude of the tone
in the headphones decreases and changes from a
“full” sound to one having a thin and reedy character.
There is also the impression of a rise in pitch.

The bridge is calibrated svith the aid of known
values of capacitance connected to the test terminals.
The current drawn from the 9 volt battery is 14mA.

I I T RE T T RE VS R TR T DA e e P P s e R
BACK NUMBERS

For the benefit of new readers we would draw attention to our back number service.

Wae retain past Iaguoa for a period of two years and we can, occaslonally, supply copies more than two
years oid. The cost is the cover price stated on the issue, plus 11p postage.

Before undertaking any constructional project described in a back issue, it must be borne in mind that
components readily avallable at the time of publication may no longer be so.

We regret that we are unable to supply photo copies of articles where an issue is not available.
Libraries and members of local radio clubs can often be very helpful where an issue is not available for
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Radio Topics
By Recorder

% &k Kk k kk ok kK

I live and learn.

Until recently I had assumed in my
innocence that, for an oscillator to
work, it required positive feedback in
phase from an amplifier oatput back
to its input. But I find you can also
have a perfectly respectable oscillator
in whicﬁ) the amplifier output is out of
phase with the'input. And how is this
-magic wrought?

By hysteresis.

SCHMITT TRIGGER

If you couple the output of a t.t.l.
Schmitt trigger back to its input via
resistor, ang add a capacitor between
the input and ground, the set-up will

oscillate away quite happily. A

-suitable. Schmitt trigger is one of the
two triggers in the SN7413. This
actually has four inputs going to an
AND gate so in practice the four in-
puts are joined together to form a
single input.

When this input is at ground level
the Schmitt trigger output is high. If
the input is taken slowly positive and
reaches a voltage of typically 1.7 volts
above ground the output suddenly goes
negative and stays negative for all
further positive excursions of the in-
put. If now we start to take the input
negative towards ground the output
suddenly goes high again when the in-
put reaches a level of, typically, 0.9
volt. Thus, the Schmitt trigger exhibits
a_ hysteresis effect which, with the
SN7413, occupies a range of ap-
proximately 0.8 volt.

It is now fairly easy to see how os-
cillation may be obtained. Let’s say
that at an instant in the oscillatory cy-
cle the input has been negative-going,
has just reached 0.9 volt, and the out-
put has in consequence just gone high.
Theoutput at once forces the input to
go high via the resistor coupling them
together, but the rise of voltage at the
input is delayed by the capacitor
between the input and ground. After a
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period it reaches 1.7 volts above
ground whereupon the output at once
oes low. The output draws the inYut
ow too, but there is again the de ay
resulting from the capacitor between
the input and ground. When the input
does reach 0.9 volt the output goes high
once more; which is where we came in,

Neat, isn’t it?

The resistor coupling the oul:rut
back to the input needs a fairly low
value because of the relatively heavy
current needed to hold a t.t.l. input
down, and a suitable value is of the
order of 360Q The capacitor between
input and ground can be 0.1xF to 1uF.

e-time constant of 360Q and 1uF
1s 360 microseconds, and.the
capacitor is swinging between 1.7 and
0.9 volts. A very rough guess at the
time taken to drop from 1.7 to 0.9 volts
would .be about 300 microseconds,
arguing a frequency, with 360Q and
1uF, of around 1.6kHz. But the situa-
tion is complicated by the current
drawn by the Schmitt trigger input;
when 1t 1s taken negative and so the ac-
tual frequency of oscillation may vary
quite a bit from any easily calculated
figure.

STEERING BY A STAR

Marconi Space and Defence
Systems Limited, one of the GEC-
Marconi Electronics Companies, con-
tinue to report 100% success for their
star-pointing systems which are incor-
porated in upper-atmosphere research
rockets. The star-pointing system
complements the Marconi sun-
pointing control system which has
?_ll.r?dy made more than 50 successful

1ghts.

The fifth Skylark research rocket
carrying the star-pointing equipment
was successfully launched from
Woomera Rocket Range recently. The
330kg. (7201b.) payload was carried to
a peak altitude of 250km. (154 miles).

During the flight the rocket acquired
the target star Zeta Taurus (visual
magnitude 3.0) and remained “locked
on’’ to this star with an accuracy of six
arcseconds for a period of four
minutes.

The mission objective of this, a
Leicester University experiment, was
to measure the abundance of oxygen,
helium and neon in the vicinity of the
Crab Nebula by observing the absorp-
tion of low energy X-rays.

LINE OUTPUT SNAG

Coming down to earth with rather a
bump I must next recount the sad
plight of an acquaintance who has to
switch his television set off every time
he goes to the toilet.

He lives on his own and has used for
many years a beat-up old valve
monochrome television receiver which,
he insists, he is going to hang on to un-
til it finally breaks down. Which may
occur in the fairly near future, as it has
now developed an intermittent fault in
the line output stage.

What happens is that every now and
again the picture suddenly disappears
and a.guite frightening sizzling noise
becomes audible from the inside of the
set. My acquaintance switches it off
and then leaves it for about five
minutes before turning it on again.
Amazingly enough, the set then
resumes normal working and con-
tinues to do so until the fault appears
once more. The shortest time between
the occurrence of the fault has been
two days and the longest time a fort-
night.

As he ‘complains, my acquaintance
is scared of leaving the TV set for any
period of time whilst it is switched on
in case the fault comes on whilst he is
away, so that he would return to a
Teceiver with a completely burnt-out
line output stage. I must say that this
is the hardest hard-luck TV story I've
heard yet.
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DIGITAL MULTIMETER

1 also have photographs this month
of the recently -introduced Hewlett-
Packard fully autoranging digital mul-
timeter type 3476A, w icﬁ is available
from Hewlett-Packard Limited, King
Street Lane, Winnersh, Wokingham,
Berkshire. Claimed to offer com-
prehensive facilities at very com-
petitive cost, this multimeter is a.c.
mains operated and has dimensions of
2.3in. high, 6.6in. wide and 8.1in. deep.
There is also a model 3476 B which can
be gowered by the mains or by its own
rechargable nickel cadmium batteries.

Readout is by way of a 3} digitl.ed.,
and voltages can be measured from
0.0001.to 1,000 volts d.c., and 0.0003 to
700 volts a.c. Resistance
measurements are from 1Q to IMQ:
D.C. current range is 0.0001 to 1.1
amp, and a.c. current range is 0.0003
to 1.1 amp. Autozero and autopolarity
are built in.

The manufacturers state that the
low price of the digital multimeter has
been achieved through a major
technological advance. Development
of fine-line tantalum nitride
technology has eliminated the use of

more cost(lIy discrete precision
he

resistors. tantalum nitride
resistors are contained in a small pack
and are matched to 0.02% by means of
a laser-trim process.

FIRE SURPRISE

And finally a rather disturbing little
incident which happened to me per-
sonally and which has to do with quite
simple electricity.

In my workroom I have a standard
2-bar portable electric fire, each bar
consisting of a ceramic rod having a
spiral groove in which is wound %he
element resistance wire. Two terminals
at the ends enable the bars to be quickly
fitted or removed, as required.

I switched on one bar of this fire one
chilly morning and noticed several
minutes later that there was a bright,
almost white-hot, glow at one point of
the element. l'hmﬁ' ing that a spot of
dust had fallen onto the wire I dismiss-
ed the effect from my mind and
started work. When I turned round
several minutes later the excessive
glow was still there.

This was beginning to become in-
teresting. It was evident that there
must be a thin point in the wire.at the
bright glow, and that the element was
on the verge of expiry. I assumed that
the wire would soon melt at the weak
spot whereuﬁon, since an alternating
current breaks its,own arc, the element
would simply become open-circuit and
that would be that. But I was mis-

en.

Shortly afterwards the glow in-
creased in intensity and size. What
was more, the ceramic itself now seem-
ed to be cooking up. And then not only
did the- glow get even wider and
brighter but the bar started throwing
out sparks onto the floor, crackling
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The Hewlett-Packard digital multimeter type 3476A. This features
autoranging, -autozero and autopolarity selection.

Sorting out the voltages in a complex experimental breadboard
layout with the aid of the Hewlett-Packard digital multimeter

away like a miniature fireworks dis-
play. Enough'is enough and I switched
off. When I examined the offending
rod later I found that the ceramic had
actually melted and re-set at the area
of the glow.

Now, this was completely unex-
pected. That element had a fair
amount of grime on its surface and so I
presume that this broke down to some
form of conductive material when the
wire finally became open-circuit.
Molten glass, believe it or not, passes
electricity so, alternatively, could the

‘ceramic material become conductive if
it was hot enough? There was no
change in the brightness of the glow
from the rest of the bar so about the

- same current was still flowing after the

wire parted. The element, incidental:
ly, registered as an open-circuit when I
checked it with a testmeter after it had
cooled. ;

Quite a mystery. But, at any event,
that little episode is going to make me
think very carefully before I leave a
fire of this nature unattended
anywhere in the future. '
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SOME ELECTRONIC
PUZZLES

Solutions to the puzzles set on page 108.

1. 27 resistors.

2. 5,050 integrated circuits.

3. The repair bill was for:

£21,474,836.47} plus VAT,

Disregarding the initial 3P, the series 1, 2, 4p . . .
has 31 terms and its sum is equal to 2 to the 31st
power minus 1. (Try this with shorter series: the sum
of 1 and 2 is 2 squared minus 1, the sum of 1,2and 4
is 2 cubed minus 1.)

2 to the 31st power is:

- 2,147,483,648.

Subtracting 1, dividing by 100 to produce pounds and
pence, and then adding the initial 1p gives the solution
above.

4. 6.

5. All the values can be made up, and also values up
to 1270. This is a use of the binary system.

6. The error is that the square root of a MHz should
also be taken. The square root of a MHz is a kHz, so
that the third line should read:

1+kHz = 500Hz.

7. The resistance between X and Y is five-sixths of
an ohm,

The easiest way of solving the problem consists of
first assuming that a voltage is applied across X and Y
and then finding points of equal potential in the cube.
The cube can be redrawn in the manner illustrated in
Fig. 4, whereupon inspection shows that points A, B
and C are at the same potential. Since no current can
flow between points having equal potential, A, B and
C may be joined together without altering the overall
resistance of the cube. Points D, E and F are similarly
at the same potential and can also be joined. The cube
may then be redrawn as in Fig. 5. (The circular
presentation of Fig. 4 was first suggested to us by D.
Graves, and appeared on page 640 of our April 1964
issue. — Ed.)

8. The resistor costs ip.

9. It is impossible for t%e serviceman to average 30
m.p.h. for the 2 mile trip. To do this he would have to
cover the 2 miles in 4 minutes, but he has already
spent 4 minutes on the first mile.

Fig. 4. The cube of resistors can be redrawn in
the manner shown here
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Resistance (X-Y)= 3+3+3 = 2a

Fig. 5. If equal potential points in the cube are
Jjoined together it becomes possible to arrive at
this simplification
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boxes!

“Dash it all,” protested Dick. “I've

got to keep things somewhere.”

“Normal people,” stated Smithy,
‘‘keep things in cupboards and
drawers. But not you. You keep things
in cardboard boxes. It baffles me how
you can get your legs under your bench

even.’

The Serviceman glared at the
heterogeneous collection of dusty card-
board boxes ranged on the floor un-

derneath his assistant’s bench.

“What you must do,” went on Smithy
accusingly, “is wait until you find a
cardboard box that takes your fanc

and then use it for hoarding j

fetish for cardboard boxes, that’s what

you've got.”

“Hey,” said Dick indignantly.
“There’s no call for remarks like

that.”

“Well,” responded  Smithy, -“‘we

can’t have all these boxes of

cluttering up the Workshop. Let’s see

what’s in this one.”

CARDBOARD BOXES

Smithy pulled out the box nearest
him, placed it on Dick’s bench and

opened it up.

“Blimey,’P he remarked, surprised.
“This is full of nothinf else but control
’ve ever seen so

many different types of control knob

knobs. I don’t think
all together in my life.”

“I never,” stated Dick proudly,
‘‘throw away a control knob.
Whenever we dispose of a set I always
keep the knobs. You never know when
you'll need one with a particular style

and colour.”
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work
shop

“_Cardboard boxes,” complained
Smlthy’. “Nothing else but cardboard

As Smithy says, there must be many old valve radios
stored in lofts and attics.which can be brought back into
use again after a few simple repairs. This month, Dick
and Smithy stumble on a medium and long wave radio
from the early 1950°s, and Smithy demonstrates some of
the basic faults liable to occur in the sets of this era.

But Smithy’s curiosity was now ful-
ly aroused and he ignored his
assistant’s comments as he pulled out
more of the boxes and placed them on
Dick’s bench. These contained,
respectively, a quantity of loose mains
transformer laminations, resistors
with short leads, a selection of 465kHz
if. transformers, a further quantity of
transformer laminations, capacitors
with short leads, four small reels of 36
s.w.g. enamelled wire, several loose
coils of unused electric fire element
wire, a large package of six inch nails,
and a third quantity of transformer
laminations.

“Ye gods,” snorted Smithy, survey-
ing the boxes which now covered most
of Dick’s bench. “What d’you want all
these laminations for?

“I never know if I might not want to
make up a special transformer for
myself some day,” responded Dick
quickly. “Have you ever tried to buy
laminations?”’

“Well, what's the electric. fire ele-
ment wire for?”’

“For making up very low values of
resistance,” replied Dick. “You can
easily make up temporary resistors
with the wire if you want values below
about half an ohm or so.”

“I suppose,” conceded Smithy,
“that you have a point there. There's
only two more boxes left now. What’s
in them?”

‘“‘Search me,” said Dick. “They’ve
been here as long as I can remember.”

"Smithy reached down, pulled out
the box which was further from the
wall and placed it on Dick’s bench..He
opened it, save a startled gasp and
commenced searching feverishly
through its contents.

“There just seems to be a lot of old
mags in it,”” commented Dick dis-
passionately.

“Old mags?” repeated Smithy in-
credulously. “Do you know that all the
issues of The Radio Constructor from
January 1955 to December 1956 are in
here? I thought I'd lost them for ever.”

He looked happly at the magazines.
“This makes my collection complete
all the way back to 1950 now. Blow me,
that’s the best find I've had for ages.

This brings us to the last box of all. I

wonder what we’ll find in that.”

Purposefully, Smithy reached
down, picked up the remaining box
and placed it on the bench. He wiped
the dust from its surface with a rag
then opened it up. His face took on a
puzzled expression as he peered inside
and drew out an object which he plac-

ed on the surface of Dick’s bench.

It was a medium and lonF wave
valve radio in a neat and relatively
small two-tone plastic case. Its mains
lead, terminated in an old-fashioned 2-
pin 2-amp mains plug, was held in a
neat bundle with an elastic band.

VALVE RADIO

“Stap me,” breathed Dick. “Where
on earth did that come from?”

“What is more to the point,” stated
Smithy, “is how long has it been
there?”

“Well,’ said Dick. “I’'ve never ever
looked inside either of those last two
boxes. When did you lose the 1955 and
195?6 issues of The Radio Construc-
tor?”

“I don’t even remember keeping
them,” replied Smithy, scratching his
head. “They must have found their
way into that box after I'd read them,
and they’ve been there ever since.”

“That means,” said Dick slowly,
“that the mags have been down there
for around twenty years. And if the
box with the radio in it was behind the
one with the mags in . ..”

“That means,” broke in Smithy,
“that the radio has been there for at
i;east as long as the magazines have

een.”’

Dick gazed at the set with reluctant
respect.

“If that set originally came in for a
repair,” he remarked, “it’s certainly
had to wait a long time for it! What do
we ”do with it now Smithy, chuck it
out?’

“Certainly not,” retorted Smithy.
“If it's got a fault, we’ll fix it. The
cabinet has got a few scratches on it so
it wasn’t brand-new when it came in.
Funnily enough, this situation is much
the same as occurs in quite a few
households. I bet there are no end of
old mains radios stored away in lofts
and attics which require only a little
work to get them going again. The
trouble these days is that evérybody is
so preoccupied with solid state equip-
ment that they’ve completely forgotten
that you can still get an excellent per-
tormance from a valve radio. Hello,
what’s this?”’ ]

Smithy looked into the cardboard
box and took out a folded piece of
paper. L

“Stone me,” he remarked. “The ser-
vice sheet for the radio was put in the
box with it. Well, that makes our job a
lot easier. There’s a bit more space on

RADIO & ELECTRONICS CONSTRUCTOR



my bench, so let’s take the radio over
there.”

Dick picked up the radio and the
pair walked over to Smithy’s bench, on
which Smithy laid out the service
sheet with the circuit diagram upper-
most. (Fig. 1.)

“The set’s got a ferrite aerial,”
remarked Smithy, “and so it must
have been made after about 1952,
which is when ferrite aerials first
started appearing. The circuit itself is
dead standard. The first valve is a
UCHS81 triode-heptode frequency
.changer and the second valve is a
UBF89 double-diode-pentode, with
the pentode section acting as i.f.
amplifier and the diodes acting as the
signal and a.g.c. detector. These are
followed by a UCL82 triode-pentode.
This has the triode acting as an a.f,
yoltage amplifier and the pentode as
the output amplifier. Add to that the
UY85 rectifier, and that’s all the
valves in the set complete.”

“Why do the valve type numbers all
start with the letter U}'f”’

“The “letter U means that their
heaters are rated at 0.1 amp. In con-
sequence the heaters can all be con-
nected in series with 0.1 amp passing
through them. If the first letter of the
type numbers had been P, they could
have been used in an 0.3 amp series
string. When the first letter is E the
heater is rated at 6.3 volts. Many
valves whose first letter in the type
number is E are also rated at 0.3 amp
so that they could be used in an 0.3
amp string too.”

“The circuit seems prett: simple,”
remarked Dick. “The signal is picked
up on the ferrite aerial and is applied
to the bottom grid of the heptode sec-
tion of the UCHS1. The triode section
must be the oscillator.”

“That’s right,” confirmed Smithy,

“and the oscillator signal is couple
into the third grid of tﬁg heptode. pI‘he
1Lf. sighal is taken off the anode of the
heptode and passed by the first i.f.
transformer to the signal grid of the
pentode section of the U§;‘89. This
gives further amplification and the i.f.
signal is then detected by the.diodes
and appears across the 100k Q resistor
and volume ‘control in series. The
voltage at the top of the 100k Q2 resistor
goes more negative as signal strength

- Increases and this voltage is fed back
to the signal grids of V1 and V2 to give
automatic gain control. The a.f, signal
tapped off by the volume control slider
is passed to the a.f. amplifier incor-
porating the UCL82.”

“All the cathodes except that for the
output pentode,” commented Dick,
“connect direct to chassis. Shouldn’t
ghey have a cathocliek bi?.ﬁ resistor and a

ypass capacitor like the output pen-
tocﬁ: has’?’P i

“The UCHS81 and UBFS89 are quite
happy with their cathodes connected to
chassis,” replied Smithy. “Even if the
set isn’t tuned in to a signal there’s a
small negative voltage on the a.g.c. line
due to detected noise and other effects,
and this gives them sufficient bias.
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Frequency AF. amp:-and
Aerial changer __| LFamp. = detector Output
input ( triode- (pentode) | ~ | (double-diode- (pentode)
~heptode) . ~triode)
=  AGC.

Fig. 2. An alternative signal stage line-up encountered in a.m.
radios.

And, of course, the bias increases con-
siderably when a signal is being receiv-
ed because. of the a.g.c. action. So far
as the triode section of the UCLS82 is
concerned you’ll 'see that the grid
resistor has the high value of 10MQ.
This allows an effect which was
described as ‘grid current bias’ to take
place and the triode works quite
satisfactorily under these conditions.”

“Is the valve line-up here a standard
one?”

“Oh yes,” stated Smithy. “About
the only variation you’ll find is when
the output pentode is a single valve.
You then have a separate triode a.f.
voltage amplifier, and this will have
the two signal diodes with it to make it
a double-diode-triode, The_ i.f,
amplifier is a simple pentode on its own
without diodes.” (Fig. 2.)

STARTING TESTS

“Shall I,” asked Dick, “connect this
set up to the mains and switch it on?”

“Not yet,” replied Smithy. “I want
to check first that it hasn’t got an h.t.
short down to chassis. 'ﬁlat may
have been what was wrong with the set
in the first place, but there is also a
very slight possib_iiitf' that the h.t. elec-
trolytics have gone low resistance over
the last twenty years. Better to be safe
than sorry.”

Dick applied himself to the receiver
and was soon able to draw the chassis
from its case.

“Blimey,” he remarked, *‘there isn’t
even a printed circuit. All the parts are
wired up on a chassis with tagstrips.”

“That seems reasonable enough,”
commented Smithy. “Many receiver
manufacturers hadn’t changed over to

rinted circuits in the earlier 1950’s.

kay, Dick, check the resistance
betvieen the positive tag of the reser-
voir capacitor and chassis.”

Dick applied his test prods and
watched the meter needle. This moved
fairly swiftly to a reading of around
20k0. (Fig. 3.)

“Not so good,” remarked Smithy.
“If the h.t. electrolytics were in good
condition, that meter needle would
have swung over a lot more slowly.
Still, there isn’t by any mean a dead
short between the h.t. line and chassis
so it should be safe to apply the mains.

Before we do that, however, fit the

knobs back on the control spindles.
This will make it easier to operate
them. And also, of course, don’t forget

that the chassis is connected to one’

side of the.mains and that you can get

a dangerous shock from it if you aren’t
careful.”

“Hey Smithy,” grumbled Dick,
“take it easy. I have been fixing live-
chassis TV’s for quite a time now, you
know.” ¥

“Sorry,” chuckled Smithy. “This
radio is taking me back over the years
so much that I got carried away for the
moment! I should set your testmeter to
a high voltage range now and connect
it between chassis and the positive tag
of the reservoir electrolytic again. This
will enable us to monitor the h.t.
voltage.” p

Dick connected the receiver to the
mains. He then adjusted the range
switch of the testmeter, clipped its
negative lead to the receiver chassis
and applied its positive prod to the
reservoir capacitor tag. He put his
hand out -towards the combined
volume control and switch.

“Don’t have your face too close to
the chassis for the first few minutes,”
stated Smithy. “After twenty years out
of service there is just a very slight risk

Va

Testmeter

i A

Fig. 3. Checking for h.t.
short-circuits to chassis at
the reservoir capacitor by
means of a testmeter
switched to read ohms.
With normal testmeters,
connecting the test leads in.
the manner shown causes
the testmeter battery to
have the same polarity as
the electrolytic capacitor.
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of the reservoir capacitor going poj
when the rectified voltage gets to it.
know I'm a bit of a fuddy-duddy so far
as things like this are concerned
but I believe in safety first. Okay,
switch on now.”

There was a click as Dick turned on
the switch, The dial lamp lit up weak-
ly, then rose to full brightness as the
resistance of the series thermistor in
the heater chain dropped. The valve
heaters began to glow cheerfully.

Dick glanced at the meter.

“Hey, Smithy,” he called out,
“there’s no voltage across the elec.
trolytic. The rectifier must be duffi."

“Give it a chance,” retorted Smithy.
“It’s got an indirectly heated cathoXe
and that cathode has got to warm up
just the same as all the other cathodes.

‘Hello, the meter needle’s starting to

move now.”

Slowly, the meter needle rose to in-
dicate a reading of 190 volts. It stayed
at this level for a short moment then
continued to a steady reading of 210
volts. Dick removed the positive test
prod.

“That’s beautiful,” said Smithy:
“Now we'll just leave it like that for a
few moments to give the electrolytics a
chance to form and start working
properly. All we’ve got to do for the
moment is keep a visual check to en-
sure that no resistors are cooking up.
So far, we've discovered two good
thin&f'”

“What are those?”

“First,” said Smithy, “the heater
chain is all right. Second, so is the rec-
tifier. Well, I think we’ve given those
h.t. electrolytics enough time now to
get back into working order. See what
happens when you turn up the wick.”

NO OUTPUT

Dick advanced the volume control
and the pair listened.

“It’s dead,” stated Dick shortly.
“There’s no background noise, no
hum, no nothing.”

“Fair enough,” commented Smithy.
“We've got h.t. at the reservoir
capacitor. Check if there’s h.t. at the
smoothing capacitor.”

Obligingly, Dick applied his
testmeter prod to the positive tag of the
smoothing capacitor. (Fig. 4 (a).)

“I'm getting about 180 volts here,”
he calle§ out.

“That seems all right,” said Smithy.
“Try the anode of the UCLS2 triode.
It's 8in gE
“Okey-doke,” replied Dick. “I'm
putting the prod on pin 9 now. And the
voltage is 100 volts.” (Fig. 4(b).)

“There doesn’t seem to be anything
wrong there, either,” said Smithy.
“But_there’s certainly a fault in the
circuit following that tricde anode.”

“Why’s that?”’

“Because there should have been a
crackle from the speaker when you put
the test prod on the anode pin. Ty the
gq!tage on the pentode anode. It’s pin

"Dick placed the test prod on the
SEPTEMBER 1976

anode pin. (Fig. 4(c).)

“The meter says 210 volts,” he call-
ed out. J

“Does it now?’ said Smithy.
“That’s the same reading as we got at
the reservoir capacitor. Normally,
there’s about 20 volts dropped across
the primary of these valve output
transformers, so either the primary is
short-circuit or the pentode 1sn’t draw-
ing any anode current through it. We
can see if the pentode is passing
cathode current at any event by
measuring the voltage across
its cathode bias resistor. So check the
voltage at pin 2, Dick.”

Once more Dick took up the test
prod and, this time, he applied it to pin
2 of the UCLS82 valvehol%gr. He glanc-
ed at the meter then selected a lower
voltage range. (Fig. 4(d).)

“There’s 18 volts there,” he
announced.

“18 volts?” repeated Smithy. “That

2kn
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seems a bit high. These output pen-
todes usually run with a cathode bias
of around 12 volts. At any rate, the
voltage shows that the pentode is pase-
ing current so it looks as though there’s
a short across the output transformer
primary. Switch the set off, Dick, and
measure the resistance of the
primary.”

Dick carried out Smithy’s instruc-
tions. After setting his testmeter to an
ohms range and zeroing it, he applied
his test prods to the transformer tags.
(Fig. 5(a).) :

“You were right,” he announced
cheerfully, “there seems to be a dead
short here. There’s certainly a zero
resistance reading in the meter.”

“Good show,” commented Smithy.
“My guess is that the 5,000p
capacitor across the primary has
broken down. Snip one o?its leads and
check it.”

The capacitor was mounted on the
transformer tags and it took Dick no

(a) (b)
soooPFL
Vap Vap
W2
25pF % S27on
X >
() (d)

Fig. 4. Successive steps in tracing a fault in the radio. Dick check-

ed the voltage at (a) the smoothing capacitor, (b) the a.f. triode

anods. (c) the output pentode anode and (d) the output pentode
' cathode.
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Fig. 5 (a). Checking the
resistance at the output
transformer primary. (b)
One lead of the capacitor
has to be disconnected
before its condition can be
checked.

time at all to cut one of its leads close
to the tag it connected to. He applied
his testmeter leads to the capacitor.
(Fig. 5(b).)

“That’s it, Smithy,” he called out
jubilantly. “The capacitor’s shorted.

et’s see what the primary resistance
is now. Blow me, it's’ as much as
300Q!”

“That would be about the correct
value,” confirmed Smithy. “So your
next job is to fit a new 5,000pF
capacitor.”

“Righty-ho, Smithy,” said Dick, as
he rose and made his way to the spares
cupboard. ““I suppose a modern plastic
foil capacitor will be all right. What
working voltage — 2507”

“750 volts would be nearer the mark.”

“Hey?"

“I'm quite serious,” said Smithy.
“The alternating 'a.f. voltage across
that transformer primary can rise to
nearly 200 volts (Feak if the receiver
volume is turned up high. Believe it or
not, but some set makers used to fit
1,000 volt capacitors across the
speaker primary in output circuits like

is one.”

After a little searching, Dick located
a suitable capacitor. He returned,
removed the faulty component and
commenced to solder in the replace-
‘ment.

“What,” he asked, “is this capacitor
supposed to do, anyway?”

“I's simply a brute-force treble-cut
component,” replied Smithy. “It cuts
down the shrillness resulting from
third harmonic distortion in the pen-
tode.”

“Stap me,” exclaimed Dick, as he
absorbed this information. “Couldn’t
they have used negative feedback in-
stead?”

“Negative feedback?’ repeated
Smithy. ‘“You’ve got to be joking,
Dick. ¥‘eedback was only appearing in
hi-fi amplifiers in the days when that
set was made. Set-makers would have
had kittens at the thought of losing
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ain by introducing negative feed-
Back!” v

“Well, I've got the new_capacitor
soldered in,” announced Dick. “So
let’s try out this set again.”

Once more he turned the volume
control switch. There was silence for

some moments as the valves warmed -

up then a quiet hiss became audible
from the speaker. Dick turned the tun-
ing control experimentally. Almost
immediately he found a station and
tuned it in_carefully. A voice
from the speaker announced a record
by Carol Gibbons and the Savoy
Orpheans, to be followed by the record
itself. Both the voice and the record
were noticeably distorted.

«T think,” remarked Smithy, “‘that
we have what is a very common snag in
these old radios.”

“What’s that?”

«I think that the 0.01xF coupling
capacitor between the triode and pen-
tode sections of the UCL82 has gone
leaky and is causing the signal grid of
the pentode to go positive. This would
explain the unusually high cathode
bias voltage, too. Well, we can soon
check this. Put that meter on the
cathode again, Dick.”

Smithy picked up a spare test lead
and hel e plug at one end against
the chassis. Whilst Dick measured the
cathod voltage, the Serviceman
applied the prod of the test lead to the
signal grid of the pentode. There was a
loud crackle from the speaker, after
which it remained silent. (Fig. 6).

“The cathode voltage has dropped
to 12,5 volts,” announced Dick. “It
droppéd as soon as you put that test
prod on the grid,”

“Then,” stated Smithy in a satisfied
tone as he removed the test lead,
“we’ve found another fault in this set.
That couplin%1 capacitor must have
been leaky. The fact that there was a
crackle from the speaker also confirms
that there’s leakiness in the capacitor.
If the capacitor had been all right the
signal grid would have been held at
chassis potential by way of the 470k Q
grid resistor, whereupon connecting it

directly to chassis would merely have
stopped the sound without causing
any crackle. So you've got another
capacitor to change now, Dick.”

“As you wish,” said Dick obligingly,
making his second trip to the spares
cupboard. “What working voltage does
this one need?”

“350 volts will be more than ade-
quate,” stated Smithy. “Incidentally,
you have to keep an eye on the working
voltage of replacement capacitors for
these old valve sets. We’ve got used to
plastic foil capacitors having working
voltages below 200 volts in transistor
equipment, and these could well break
dogagx in some of the circuits in a valve
set.

NEW CAPACITOR

Dick had no trouble in locating a
new 0.01xF 350 volt capacitor. He sat
down at Smithy’s bench and removed
the faulty component so that it could
be replaced by its much less bulky
modern equivalent.

“Are these capacitors always liable
to give trouble in old sets, Smithy?”

Oh definitely,” confirmed Smithv.
“All the tubular capacitors from
around O'OOIﬁF to 0.1uF had paper
dialectric with wax impregnation, and
it is very common for these to become
leaky after some ten to twenty years
gimply due to the ingress of moisture.
If they're used as cathode bypass
capacitors they don’t usually cause
much trouble until their leakage
resistance becomes very low, because
they’'re connected across low value
resistors. But they only need to have a
leakage resistance of 10M{Q or less to
cause trouble when they connect an
anode to a followin%)grid. So whenever
you want to refurbish an old valve
radio the components you want to chec
are firstly, h.t. electrolytics and
secondly, paper dielectric cap-
acitors. After that the next
‘components to suspect are fixed
resistors of 1M Q or more. These have a
tendency to go high in value.”

“Apart from the faults we've
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Fig. 6. Checking the voltage at V3(b) cathode with the grid resistor
short-circuited.
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bumﬁed into today,” said Dick, “what
are the main ttoug es you are likely to
encounter?”’

“Instability is the most common
one,” replied Smithy. “If you look at
the circuit of the set we’ve got here
you’ll see that the absolute bare

minimum of decoupling components is

used. For instance, the 40uF
smoothing capacitor is the h.t. bypass
component for the anode circuits of the
frequency changer, the i.f. amplifier
and the a.f. triode. In some sets it may
also be the anode bypass component
for the output pentode as well. The
capacitor only needs to develop a very
small impedance for all these circuits
to couple together, whereupon you get
instability. This can happen even
when the capacitor still seems to be
working all right as a smoothing com-
ponent.”

“Are there any other forms of in-
stability?”

“A very common one is given when
the bypass capacitor at the screen-grid
of the frequency changer or.the if.
amplifier goes open. The screen-grid
prevents capacitive coupling between
the anode and the signal grid and, if it
isn’t reliably held at chassis potential
for r.f. by its bypass capacitor, the
stage simply oscillates. Usually, you
get a heterodyne beat with stations as

ou tune them in. In the set we have
Kere, both the frequency changer and
the i.f. amplifier screen-grids are
bypassed to chassis by one capacitor
and, once again, it only needs a little
unwanted impedance in the bypass
circuit for the whole receiver to
become unstable.” (Fig. 7.)

“D’you know, gmithy,” said
Dick, as he put Smithy’s soldering iron
back on its rest, “going back to valves
is like entering a new world again.”

“You can have a lot of fun with
these old valve radios,” agreed Smithy.
“One would hardly suggest that
somebody constructed a valve radio in
these present times. On the other hand

there can be a lot of pleasure in ser-.

vicing an old valve radio and getting it
to go again.”

“Well,” said Dick. “I've put in the
new 0.01uF capacitor, so let’s see how
this particular old set works.”

He switched it on again. They
waited once more for the valves to
warm up. As the set came to life, the
same voice was heard announcing
Henry Hall and his B.B.C. Dance
Orchestra. This was followed by “The
Teddy Bears’ Picnic”.
) “Tﬁere’s something fishy going on
here,” remarked Dick a little uneasily.
“We’ve repaired an old radio and all it
plays is old records.”

‘I must confess that it’s a bit odd,”
commented Smithy. “Still that distor-
tion has cleared up. There’s no
noticeable hum either, so we’ll assume
that the reservoir and smoothing elec-
trolytics are all right. Indeed, the set
sounds jolly good.”

“It isn’t bad at all,” agreed Dick.
“ln fact the quality is a darned sight
better than the noises we’ve got used to
with present-day transistor radios. For
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Fig. 7. A common bypass

capacitor couples the

screen-grids of both the

frequency changer heptode

and the if. amplifier pen-
tode to chassis.

a start, there’s a bit of bass to it.”

“True,” confirmed Smithy.

They listened critically as “The
Teddy Bears’ Picnic” came to a ciose.
Then followed an interview with a
civic dignitary in what was obviously a
repeat of “Down Your Way”. The
dignitary chose a comfortingly modern
recording.

“Well,” said Dick, his brow clear-
ing, “that clears up the old records
mystery. The previous people in the
programme must have been elderly
geysers.”’

“Let’s put this set through its
paces,” suggested Smithy.

Dick rotated the tuning control, to
be rewarded by a good selection of
stations, both on medium and long
waves.

UNEXPECTED PRESENT

“Seeing,” remarked Smithy, “that
we found this set under your bench,
you might as well keep it for yourself. I
can’t see anyone coming to claim it
after all these years.”

“Gosh Smithy, thanks. This will be
iust the job for my bedroom. I must
say that I've really enjoyed the repair
Job we've done on it. Are there any
other hints you can pass on about fix-
ing old sets’

“Only the obvious ones. For in-
stance there’s not much point in tackl-
ing an old set if the cabinet is broken
beyond repair or if the set has been
stored in a damp place. Also, the job is
probably not worth. the trouble if
there’s a mechanical snag in the wave-
change switching arrangements or in
the tuning drive which is difficult to
clear. Again, I’d think twice about
tackling some of the earlier sets with
printed circuits as there’s a fairly high
risk of leakage between copper sec-
tions on the board. The best sets to
play with are those where the parts are
assembled on a chassis.” 1

Dick looked fondly at the radio
which he had now' 'so unexpectedly
acquired, then glanced over at the
cardboard boxes on the surface of his
bench. -

“If,” he remarked cheerfully, “this
1s what happens when we have a clear-
out of my junk, then I'm all for having
a clear-out every day!” .

GAREX

i
Valve type 747, for 30W Tx £2.60)

Transistor type, p/p NKT404 to QQV03-20a

{or @QV03-10), with driver transformer to
match — special offer ~ the two £1.30
Mains transformer (muititap primarx)
250-0w250V 200mA, 6-3V 5A, 5V 2A,
fully shrouded, (suitable for 30W Tx.— match-
ing style to mod. transf.} £5.96
Connection data supplied with transformers.
H.T. chokes 5H 80mA, 1-8H 125mA £1.25
Relays GPO type 2400, 12V coil, 8A contacts,
4PCO or 2P make 40p each; 5+: 26p
Neons min. wire end, 65p/10; £4/100

-Slide Switches min. DPDT 16p ea; B+: 12p

2 pole, 3 position 22p each; 5+: 18p
PL259 UHF Plug & Reducer 80p; 6+: 60p
$0239 UHF Socket panel mtd. 46p; 6+: 36p
BNC cable mtg Socket 50{) 16p; 6+: 12p '

{ Resistor Kits 10E12 5% C-Film, 10 each value’

22 ) to 1M (670 pcs) § or $W £4.76
| Numicators ZM1080 76p each; 6+: 63p
1.C.’s (new, full spec.) CD4001AE 40p)
SN76660 FM Quad. detector 51'1215
723 Voltage reg. TO5 metal case 90p'
| NES55 Timer 76p

709 (TOS); 741 (DIL-8) Op. amps 26p each

5+ LC.'s (any mix) at 20% discount

Nicad rechargeable cells HP7 size £1 each

4+:90p. 10+: 85p. new, recent manutacture.
Prices include UK Post, Packing & VAT

Mail order only Sole Address:

GAREX ELECTRONICS

7 NORVIC ROAD, MARSWORTH,
TRING, HERTS HP23 4LS
Cheddington {STD 0298) 668684

MORSE MADE
EASY
L

BY THE RHYTHM
METHOD!

These courses, which have been sold for
over 23 years, have been proved many times
to be the fastest method of learning Morse.
You start right away by learning the sounds
of the various letters, numbers, etc., as you
will in fact use them. Not a series of dots and
dashes which later you will have to translate
into letters and-words.

Using scientifically prepared 3-speed records
you automatically learn to recognise the
code RHYTHM without translating. You
can’t help it. It's as easy as learning a tune.
18-W.P.M. in 4 weeks guaranteed.

The Complete Course consists of three
records as well as instruction books.

For Complete Course send £5.00 including
P.P.I. etc. (overseas surface mail £1 extra),

THE MORSE CENTRE
Box 8, 45 Green Lane, Purley, Surrey.

| enclose £5.00 or large s.a.e. for explanatory
bookliet.

Name

Address

Fé
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TV UNDERSTANDING
TELEVISION
FAULT FINDING

MANUAL for J.R. E:xvms
405/625 LINES P e

300 diagrams

£3.25

P. & P. 60p

UNDERSTANDING TELEVISION deals with:

Principles of 405 line reception
Principles of 625 line reception
Nature of the television signal
Receiver tuner units

A.F. and video amplifiers

Deftector coil assemblies
Automatic gain and contrast control
Receiver aerials

The cathode ray tube

Receiver i.f. amplifiers

Vertical and horizontal timebases
Synchronising

Power supply circuits

Colour television

COLOUR TELEVISION - 80 page

comprehensive introduction to
the subject

P. & P. 18p

9000020020000

REVISED & ENLARGED

EDITED BY J. R. DAVIES

The reader is required to have only a basic

132 pages knowledge of elementary radio. principles. The

. treatment is non-mathematical throughout, and

Over 100 illustrations, including 60 photographs there is no necessity for any previous experience

of a television screen after the appropriate faults in television whatsoever. At the same time
have been deliberately introduced. UNDERSTANDING TELEVISION is of equal value
Comprehensive Fault Finding Guide cross- to the established engineer because of the very
referenced to methods of fault rectification des- extensive range it covers and the factual inform-

] cribed at greaterlength in the text. ation it provides.

_.——-—————_—-—-—__——___——_—_—__—-___

To Data Publications Ltd., 57 Maida Vale, London, W9 1SN

Please supply the 4th revised edition of TV FAULT FINDING, Data Book No. 5
Please supply UNDERSTANDING TELEVISION, Data Book No. 17

| enclose cheque/crossed postal order for

...................................................................................................................

(BLOCK LETTERS PLEASE)
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SMALL ADVERTISEMENTS

Rate: 8p per word. Minimum charge £1.00
Box No. 20p extra

Advertisements must be prepaid and all copy must
be received by the 4th-of the month for insertion in
the following month's issue. The Publishers can-
not be held liable.in any way for printing errors or
omissions, nor can they accept responsibility for
the bona fides of Advertisers. (Replies to Box
Numbers should be addressed to: Box No. —.
Radio and Electronics €onstructor, 57 Maida
Vale, London, W9 1SN,

SERVICE SHEETS for Radios/TV’s etc. 50p and s.a.e.
Catalogue 20p and s.a.e. Hamilton Radio, '47 Bohemia
Road, St. Leonards-on-Sea, Sussex.

VINTAGE WIRELESS: For:— valves, circuits, com-
ponents, receivers, books, magazines, repairs and nostalgia
in radio, 1920 to 1950, contact Tudor Rees (Vintage Ser-
vices). Send s.a.e. for newsheet or 5 for full 1976
catalogue. 64 Broad Street, Staple Hill, Bristol, BS16 5NL.
Telephone: 0272 565472.

COMPONENTS AND HARDWARE — FAST. FREE
Catalogue and samples. Includes transistor tester data,
Send 2 x 64p stamps. Magenta Electronics Ltd., R9, 61

Newton Leys, Burton-on-Trent, Staffs., DE1§ 0DW. H()ME RADI() coMPoNENTs I.TD.

WANTED TO PURCHASE: All early book di i
preferably before 1925. Box No. 252. R L ‘ﬁ:ﬁk:n&egzghﬁg(;ham,sul'l'ey, pe e

TREASURE HUNTERS! Construct, inexpensively,
metal detector giving £300 performance. 10 pages, il-
lustrated plans, €1. C. H. Lucas, 241 Upminster Road

REVOR OPTICAL &
WANTED TOQ PURCHASE: large and small quantities of
transistors, diodes, I.C.s, etc. Immediate requirement for
10,000 BC109 transistors. Send samples/lists of any sur- A
lus components. Elekon Enterprises, 224a St. Eaul's -
%oad, Highbury Corner, London N1 2LJ. Telephone: fi o 42 TAVISTOCK STREET
LONDON W.C.2

01-359 4224.
FOR SALE: ORP12 48p, BPX25 £1.10, TBA625B 90p, Tel. 01-836 4536
£8.50

For full deladls see the
Sepavale adverlisement
i s (sSua .

TBA625C £1.05, LM309K £1.40, TIL108L £1.70, 2N3055
40p, MANG64A, com. anode 0.4 7 segment & d.p. £1.60.
Silicon solar cells .5 volts 40mA, £2.10. Cybertone audio
tone generator, variable rate/pitch, 12 volt Oﬁ)etation,

£3.60. DIL-sockets 8, 14 or 16 pin, 12p. Clock erystal " - POST
32.768kHz, £2.40. Precision resistor pack, 1/8W -ig, . 4 .
100ppm, 120-200k, 18 different resistors in each pack, dia. lens FREE

£1.44. P & P 25p extra. For unpriced parts list please send

s.a.e. Box No. (G308. FLEXIBLE

PHOTO-COPIES of articles in Radio & Electronics MAGNIFIER
Constructor back to 1963. 20p per page plus large s.a.e.
Evison, 6 Pondcroft Road, Knegworth, erts. WITH CAST IRON BASE,

PRECISION GROUND AND
POLISHED LENS, CHROME PLATED
FRAME'AND FLEXIBLE TUBE.

’ IDEAL FOR HOBBIES, AND
WHAT'S ON VLF? DETAILED WORK WHICH REQUIRES

EXPL|0RE 10-1 50h KHz with a VDLF ;UNER. Listar:’tgdtlfma 8 HANDS FREE
signals, CW weather forecasts, DX beacons, standard fre- .
quencies, etc. RF in —audio out. EASY TO MAKE, all parts, OTH D
case, PCB, instructions, money back assurance. ONLY

£9.70, £11.20 airmall. CALLERS WELCOME

48 (EJ) Old School Lane, (Subject to price ruling at the time of issue)

cambridge Kits Miiton, Cambridge

(Continued on page 125)
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PRECISION
POLYCARBONATE CAPACITORS
ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE

440V AC (4--10%) 63V DC Range +-4% +2% +-5%
0.1uF (13"x}7) 68p 0.47pF £1.32 770 51p
0.22pF (13"x§") 86p 1.0pF £1.56 91p 60p
0.25uF (13"x3") 92p 2.2pF £1.98 £1.32 75
0.47pF (137x¥") £1.10 4.7yF £282 £1.88 £1.2
0SpF (13*x3") £1.16 6.8pF £3.48 £2.32 £1.47
0.68uF (2*x3”) £1.26 10.0pF £4.98 £3.32 o&
1.0pF (27xy) £1.37 15.0uF £7.14 £4.76 £2.88
20pF (27x1") £1.95 22.0uF £9.66 £6.44 £3.90

«TANTALUM BEAD CAPACITORS - Values available: 0.1, 0.22,
0.47,1.0,2.2, 4.7, 6.8pF at 15V/25V or 35V; 10.0pF at 16V/20V or 25V;
22.0pF at 6V/10V or 16V; 33.0uF at 6V or 10V; 47.0uF at 3V or 6V;
100.0pE a¢ 3V. ALL AT 12p EACH: 10 for £1.10; 50 for £5.00.
TRANSISTORS:

BC107/8/9 9p °BC183/183L 11p ~BF194 12p BFY5S1 20p
«B8C114 12p ~ BC184/184L 12p ~*BF196 13p BFY52 20p
BC147/8/9 10p °*BC212/212L 12p *BF197 13p OC71 20p
*BC157/8/9 11p *BCS547 12p AF178 10

8C182{182L 11p _* BC558A 12p
1N914 6p; 8 for 45p; 18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p.
1S44 5p; 11 for 59p; 96 for £1.00 IN4148 5p; 6 for 27p; 12 for 48p.
LOW PRICE ZENER DIODES: 400mW; Tol. 4--5% at 5mA. Values
available; 3V; 3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8V; 7.5V; 8.2V; 9.1V;
{0V; 11V; 12V; 13V; 13.5V; 15V; 16V; 18V; 20V; 22V; 24V; 27V; 30V.
All at ¥p each; 5 for 33p; 10 for 65p. SPECIAL: 100 Zeners for £6.00.
RESISTORS: Hizgh stability low noise carbon film 5%, ¥ W at 40°C;
?W at 70°C. E12 series only — from 2.20) to 2.2MQ ALL AT tp EACH; 8p
'or 10 of any one value; 70p for 100 of any one value. SPECIAL PACK:
10 of each value 2.2() to 2.2MQ (730 resistors) £5.00.
SILICON PLASTIC RECTIFIERS - 1.5 Amp — Brand new wire
ended D027: 100 P.L.V. ~ 7p (4/26p); 400 P.i.V. - 8p (4/30p).
BRIDGE RECTIFIERS: 23 Amp. 200V — 40p; 350V ~ 45p; 600V ~ 55p,
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p
ezch; 500Q, 1000, 2200, 4700, 6800 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K,
47K, 100K, 220K, 680K, 1h, 2.5M,'& 5M.
PLEASE ADD 8% VAT TO ALL ITEMS EXCEPT THOSE MARKED
WITH * WHICH ARE 12§%. PLEASE ADD 20p POST AND
 PACKING ON ALL ORDERS.
1'Send S5.A.E. for lists of additional ex-stock items. Wholesale price lists
available to bona-fide companies. ALL EXPORT ORDERS PLEASE
ADD COST OF SEA/AIR MAIL.

MARCO TRADING

Dept. P1, The Oid School, Edstaston, WEM, Salop. Tel: WHIXALL {Salop)
.464/6 (STD 094872) {Props: Minicost Trading Ltd.).

p  2N3055 50p
BFYS0 20p *2N3702/411p

RADIO

MODEL

@ MODEL RADIO CONTROL
Detailing both Theory and Practice, this book,
by leading authority Paul Newell, has‘becomne
the standard reference work. A brief historical
survey leads up to a detailed description of
roportional systems, with over 100 il-
ustrations, including theoretical circuits and
p.c. layouts for an advanced digital system.
134 pages Price £2.25

U.K. Packing

& Postage 32p <) AN

ON SALE NOW
at all leading shops T
or direct from:— 1] |]l |

RADIO MODELLER
BOOKS DIVISION,

64 Wellington Road,
Hampton Hill, Middx.

Please insert the foilowing advertisement in the ......

SMALL ADVERTISEMENTS —

Use this form for your small advertisement
{ To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London WS 1SN
......issue of RADIO & ELECTRONICS CONSTRUCTOR

15 words at 8p

= £1.20

/

ALL WORDING
IN

.

BLOCK LETTERS

|
i
\\ PLEASE

.................. being payment at 8p a ‘word. MINIMUM £1.00
Box Number, if required, 20p extra

Copy to be received four weeks prior to publication. Published on the 1st of every month.
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SMALL ADVERTISEMENTS

{Continued from page 123)

THE RADIO AMATEUR INVALID & BEDFAST
CLUB is a well established Society providing facilities for
the physically handicapped to enjoy the hobby of Amateur
Radio. Please become a supporter of this worthy cause.
Details from the Hon. Secretary, Mrs. Rita Shepherd, 59
Paintain Road, Loughborough, Leics., LE(1 3LZ.

WANTED: Buy or hire. Service manual for contamination
léleter 5CG0012. Forrester, 4 Beechcombe, Corringham,
ssex.

WANTED TO PURCHASE: American “Popular Elec-

tronics" magazine for January, 1973. Good price aid. B
No. G314. Y P TR

UNIQUE “GLOBE-KING” VHF KITS. 80-180MH-z.
Receiver, tuner, converter. World wide sales. Send £6.00
or s.a.e. for free literature. Johnsons Radio (C), 17 Solitaire
Avenue, Worcester, WR2 5PP, .

FOR SALE: Brand new grade one transistors, Surplus to
requirements. Manufactured b
170-BF180, 180-BF181, 180-BF182, 180-BF183, 190-
BF184, 190-BC187. 1090 transistors in all. Best offer over
£50 secures. Box No. G315.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Amateur
and Broadcast Translation, Technical and Identification
Dept. — both Broadcast and Fized Stations, DX Cer-
tificates, contests and activities for the SWL and transmit-
ting members. Monthly magazine, Monitor; containing ar-
ticles of general interest to Broadcast and Amateur S\%’Ls,
Transmitter Section and League affairs, etc. League
supplies such as badges, headed notepaper and envelo €s,
Q§L cards, etc., are available at reasonable cost. Send for

League particulars, Membership including monthly

magazines, etc., £3.75 per annum. (U.K. and British Com.-

monwealth), overseas $10.00 or £4.00. Secretary ISWL, 1

Grove Road, Lydney, Glos., GL15 5JE.

MULLARD COMPONENTS. Send s.a.e. for free 'list to
gLI}/I-IS Dept. REC1, P.O. Box 6, Crawley, Sussex, RH10

VALVES, RADIO, TV, Transmitting, Industrial. 1930 to
1976. 2,500 types. Many obsolete. List 20p. S.A.E. for
quotation. We wish to buy all types of new and boxed
valves. Wholesalers, dealers, etc., stocks purchased. Cox
Radio (Sussex) Ltd., The Parade, East 1ttering, Sussex.
Telephone: West Wittering 2023.

{Continued on page 126)

well-known company..

ELECTRONIKIT

BUILD, DISMANTLE AND REBUILD
OVER 100 DIFFERENT PROJECTS
AND DESIGN YOUR OWN

CIRCUITS TOO

Radio Receivers & Transmitters, Telephone Amplifiers,
Time Buzzers, Battery _Checkers, Computer Circuits,
Amplifiers, Directional Transmitters, Matal Detectgrs,
Continuity " Testers, Electronic” Birds, Guns, Metronomes.
Sirens, Roulette, etc., etc. ALL IN ONE KIT

. educational kits of exceptional
quality”’

(AUDIO mag)

worthwhile good value for
money"” (EVERYDAY ELECTRONICS mag)

Educational manuals included "with each kit. No
previous experience required. Suitable for.beginners
and experts too.

100 project kit £19.60
45 project kit £15.60
25 project kit £12.10

Prices include Manuals; Batteries, VAT and p&p
Cheque/PO (or 11p for illustrated literatura) to DEPT. REC.

{Add-on kits

available too)

Satisfaction guaranteed.
ELECTRONI-KIT LTD, 408 St.John's Street,
London, EC1.(01-278 4579

TAPETALK 71e cLEVER WaY TO LEARN
. TWO C60 CASSETTES ENTITLED
‘INTRODUCING TRANSISTORS’

will be sent to you by return of post for only
£5.44 plus 55p, VAT/P.Pkg.

TAPETALK, P.0. BOX 99 (C),
MILTON KEYNES MK3 5BR.
Tel: Milton Keynes (0908) 77710 ]

SEPTEMBER 1976

Learn how to become a radio- : -

amateur in contact with the whole -
_ world. We give skilled preparation e

for the G.P.0, licence, -

- G . W,
(N (v DD (D (D A N A S N T O e
Brochure, without obligation to: REK 96

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL, Dept

P.0.Box 166, Jersey, Channel Islands.
NAME _.

-.---‘-i

ADDRESS |
{Btock caps please)
-------------------ﬂ------J
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PLAIN-BACKED

NEW STYLE
SELF-BINDERS

for your other magazines

(max. format 7." x 91")

The “CORDEX Patent Self-Binding
Case will keep your copies in- mint
condition. Issues can be inserted or
removed with the greatest of ease.
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are attached to strong RUSTLESS
Springs under tension, and the method
adopted ensures PERMANENT RESILI-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossible to over-
stretch the springs, .as a safety check
device is fitted to each.

COLOURS: MAROON OR GREEN

(If choice not stated, colour available will be sent)

PRICE gsp p. & P. 25p

Available only from:—

Data Publications Ltd.
b/ Maida Vale London W9 1SN
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SMALL ADVERTISEMENTS

{Continued from page 125)

FREQUENCY LIST TRANSFERS. We have a limitea
supply of sheets of Dial Frequency Transfers in black.
Short Wave frequencies 1.8Mc/s to 32Mc/s and 144Mc/s
and 146Mc/s. Includes amateur band marker frequencies
at 100ke/s points and other short wave frequencies from 2
to 32 Me/s at every 500Kc/s points. Each frequency is
repeated. Two sheets for 5p., five sheets for 10p., ost%se
GSNData Publications Ltd., 57 Maida Vale, London, W9

1SN.

BOOKS TO CLEAR. 110 Operational Projects by R. M.
Marston, 1975, £1.50; Popular Electronics and Computers
by F. G. Rayer, 1968, £1.00; Radio Experiments by F. G,
Rager, 1968, 50p; Beginners Guide to Transistors by J. A.
Reddihough, 1975, £1.00; Television E ineering by
Amos, Birkinshaw & Green, 1969, £2.00; ';gadio & Line
Transmission by Danielson & Walker, 1969, £1.50; Elec-
tric Model Car Racing by D. J. Laidlaw-Dickson, 1965,
60p; Radio Communication by J. H, & P. J. Reyner,
%362&%21;5)0 All prices include Postage and Packing. Box

o. .

FOR SALE: Selected range of popular transistors, diodes
and I.C.s. For free price list write to: Leo’s Electronics, 147
Millais Road, London E11 4EZ. No callers please.

PRACTICAL TEST EQUIPMENT. Build your own test
equipment with this exciting new book by G. C. Dobbs.
Complete constructional details for seven reliable in.
struments. 75p plus 10p P&P. Georgian Press, 8 Redgates
Court, Calverton, Nottingham.

POSTAL ADVERTISING? This is the Holborn Service.
Mailing lists, addressing, enclosing, wrapping, facsimile
letters, automatic typing, copy_service, campaign planning,
.design and artwork, printing and stationery. Please ask for
price list. - The Holborn Direct Mail Company Capacity
House, 2-6 Rothsay Street, Tower Bridge Road, London.
S.E.1. Telephone: 01-407 6444.

UFO (FLYING SAUCER) CIRCUITS. Interesting pro-
jects for the purely scientific experimenter, inclu ing
valve and transistor set 13)3 for the observer. Circuit
diagrams are complete and cost £1.30 per set. RADIO
CONTROL. Transistor and valve circuits and building
plans for radio control models, including model ships or
boats, aircraft models, etc. Also some plans for additional
equipment for pleasure boat owners, to instal in their own
craft. D. G. Harrington, ‘Carnbrae’, 25 Poynter Road,
Bush Hill Park, Enfield, Middlesex.

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Introduc-
tions to opposite sex with sincerity and thoughtfulness.
Details free. Stamp to: Jane Scott, 3/Con North St.
Quadrant, Brighton, Sussex, BN1 3GJ.

DISABLED YOUNG MAN looking for electronic wiring
assembly (outwork) for assembly in his home workshop.
Box No. G307.

{Continued on page 127)
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OVER 2,000 ELECTRONIC COMPONENTS INA

SMALLADVERTlSE.MENTS l %W%
[ m—

(Continued from page 126! 100 PAGE CATALOGUE

Please send me
the 100 page
Tandy catalogue

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk
Broads, why not help to preserve these beautiful water-
ways. Join the Broads Soc1et¥‘ and play your part in deter-
mining Broadlands future. Further Xetails_ from: ~ The
Hon, Membership Secretary. The Broads -Seciety.
“Icknield,” Hilly Plantation, Thorpe St: Andrew,
Norwich, NOR 85S. T

CK CAPITALS PLEASE

SRl 3 __REC2
Tandy Corporation (Branch UK), Biiston Road, §
ESSEX GARDENERS. Buy your Bedding and rock | Nationwidesupermarketof soundt | Voo W Mdands WSIOTIN.
plants, shrubs, etc., also cacti from May’s Nurseries, 608 : -
Rayleigh Road, Hutton, Brentwood, Essex. Callers only.
Monday to Saturday.

o,
"MULLARD FERRITE CORES — LA3 100 to 500 kHz.'
B4p; LA5 30 to 100 kHz, B1p; LA7 ==10 kHz, 81p;
LA13 for W.W. Oscilloscope, £1.50.

SPECIAL OFFER - Metallised Polyester Capacitors b} Erie,
Mullard, etc. Values include: -01/160V, -01/250V,
-015/160V, -022/160V, -033/160V, -047/160V, -068/160V,
-1/160-250V, :22/160V, etc. This is a bargain not to be
missed. 100 for £2.00.

1{N4148 SWITCHING DIODES, 10 for 30p; 50 for £1.26;
100 for £1.50; 1,000 ‘for £10.00

TRANSISTORS — All branded- BC147, BC148, BC149,
BC157, BC1568, BC1569, BF194, BF195. BF196, BF197,
8p reach or 100 for £6.00.
Please note all prices include UK Postage and
appropriate VAT @ 8% or 124%
MAIL ORDER ONLY
XEROZA RADIO
1 EAST STREET, BISHOP'S TAWTON, DEVON

SPONSORS required for exciting scientifi¢ project,
Norwich Astronomical Society are building a 30" telescopé
to be housed in a 20’ dome of novel design. All labour being
iven by volunteers. Already supported by Industry and
ommerce in Norfolk. Recreational. Educational. You can
be involved. Write to: NAS Secretary. The Manse, Back
Lane, Wymondham, Norfolk.

ne

Give for those who ave
WINGS APPEAL 1<%

/ﬁ%& || @xpress component service I
I same day turn round i
High Spec Components
I FAST I
..... . -~ 1 S.AE. Stocklist l
: Post Free Order Service ! I
O - " Super Express Phone Service
This Manth's Special Offer: > I
::::PETALK TW; cga Cassettes entitlad I Shan) 6 Da.ys Per Week I
"CLEVE r |INTRODUCING ELECTRONICS| ||| Example Prico: 5G106-10p ~ |
will be sent to you by return of post for only | H

way £5.44 plus 55p VAT, Pkg. | || orchard electronics @ I
to TAPETALK, P.O. Box 99 (C) N e O Sash, I

L : allingford, Oxon
'LEARN. n':f#&‘m'(;ov;::: (lgls.(()g)g?% = l;l:Eh (0491) 35529, Telex: 4SP WALFRD 849349: & |
o L e I I I i e———————y————y——y |

EN DOOR TO QUALITY

This catalogue — Electrovalue Catalogue No. 8 (Issue 2, 4
updated) offers items from advanced opto electronic 144 pages

components to humble (but essential) washers. Many things Post paid
listed are elsewhere very difficult to obtain. The company's
computer is programmed to expedite delivery and maintain 40p )
customer satisfaction. Attractive discounts are allowed on inc. refund

‘many purchases. Access and Barclaycard orders are accepted. °  voucher
+FREE POSTAGE on all CW.0. mail orders over £2.00 list worth
value {excluding V.A.T.) in U.K. If under, add 15p handling 40p

OVALUE LTD

All communications to Dept RECY
SEPTEMBER 1976 ' 127

20 St Judes R Engiefield Gresn, E?.n. Sorrey TW20 OHB. Phons: Egham 3803
Tolex: 264476, Shoy hours: 9-6.30. 91 pra St
Northasn Branch: 880 Burnage Lans. Burnage, Manchester M13 1NA. Phaone: (081) 432 4345,
Shop howrs: 9-5.30 pm. -1 pm Satn in USA yes ere invited to contact

ELEETROVALUE AMERICA HO.137, Petecborough NHO34SS




RADIO & ELECTRONICS CONSTRUCTOR

Single Copies
Price 3bp each, postage 11p
[SEMe(S) R airadtry s M B o b A L L s o BT A M

Annual Subscription

Price £5.00, post free, commence with..............c..ccoiiinniiiiiniiiin issue
Bound Volumes: i)

Vol. 25. August 1971 to July 1972. Price £2.00, post & pkg 75p

Vol. 27. August 1973 to July 1974 Price £2.40, post & pkg 75p

Vol. 28. August 1974 to July 1975 Price £2.75, post & pkg 75p

CORDEX SELF-BINDERS
With title, ‘RADIO & ELECTRONICS CONSTRUCTOR' on spine,

maroon only Price £1.00, post & pkg 25p
With no title on spine, maroon Price: 95p, post & pkg 25p
With no title on spine, green Price 95p, post & pkg 25p

Prices include V.A.T.

DATA BOOK SERIES
DB5 TV Fault Finding, 132 pages Price 90p, P. & P. 18p
DB6 Radio Amateur Operator’'s Handbook,

88 pages Price 70p, P. & P. 12p
DB17 Understanding Television, 504 pages Price £3.25, P. & P. 6Qp
DB18 Audio Amplifiers, 124 pages Price 53p, P. & P. 15p
DB19 Simple Short Wave Receivers

140 pages Price 80p, P. & P. 18p
STRIP-FIX PLASTIC PANEL SIGNS
‘Set 3: Wording — White Price 75p, P. & P. 7p
Set 4: Wording — Black Price 50p, P. & P. 7p
Set 5: Dials Price 38p, P. & P. 7p

Prices include V.A.T. on Panel Signs

I e_ncloSe Postal Order/Cheque for............ in PAYMENT fOF ...uivuiiiiiien e
N ANIE oot ees s e sssheaiae aaeesanastenteves sasansesaaass sresbsiasoananantnsaare s 10t hbesesnsusaepnneasbantesgesese s alls
N0 1 21T TSP PSP PP PPF P PP T ST PITT LTSI AT
...................................................... 4......................................--...........--.(BLOCKLETTERSPLEASE)

Postal Orders should be crossed and made payable to Data Publications Ltd.
Overseas customers please pay by International Money Order.
All publications are obtainable through your local hookseller

Data Publications Ltd., 57 Maida Vale, London W9 1SN

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS
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