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e L EXA

% FREE TEAK CABINET

FEATURES, New slim design with 6 - IC's, IC

Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.

Special Gardeners low field slim line transformer.

Fibre glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION,

FACILITIES. On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag, P.U
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape-head, etc
(Parts list Ref. 20 on request).

Constructional details Ref. No. 21 30p

. £28-50

with com-
plete kits!

P &P 45p

YOUR COMPLETE AUDIO-ELECTRONIC STORES |

More of everything at the right price. All your electronic requirements

within 200 yards - call and see for yourself.

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

(As featured in “‘Practical Wireless™
May to August 1972)

P.wW. Tricolo;‘.l‘lr

as per April/May

June 1973, P;rts list DESIGN*V\S”LTIE
2A).

SpSaue G SILVER TRIM

Overall chassis size

141”7 x 6” x 2” high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henrys!

KIT
LOW COST HI-FI SPEAKERS

PRICE
E.M.1. Size [34” x 84" Large Ceramic Magnet.
TYPE 150 6 watt, 3, 8 or 5
ohms £2-20. Post 22p.

TYPE 150 TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3, 8
or |15 ohms. £3-50. Post 25p.

TYPE 350 20 watt with tweeter
and crossover, B and 15 ohms.

. = £7:50: Post 28p.

POLISHED CABINETS 150, I50TC 450 £4-60. Post 30p.

ASSEMBLED IN POLISHED CABINETS (8 ohms)

SERIES 6 (Assembled 150 T/C) per pair £16-50. Post 70p

SERIES 8 (Assembled 450) per pair £18-95. Post 70p

—— ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
J motion tuning. Built in
battery. Ferrite aerial. Overall
size 77 x 23 x 3}”. TOTAL COST TO BUILD

£4-85, Post 15p. All parts sold separately. Leaflet No. 6

Nearice

“BANDSPREAD’' PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Meghym
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PYC
covered cabinet, car aerial. Attractive
appearance and performance.

TOTAL COST TO BUILD £7-98

TEST EQUIPMENT Just a selection!
SE250B Pocket Pencil Signa! Injector £1-90
SE500  Pocket Pencil Signal Tracer £1-50
THL33D Robust 2K/Volt £4-55 with case £4-95
TEIS Grid Dip Meter 440 K Hz-280 mHz £13 - 45

500 30 K{V Muitimeter £9-25
With feather case £10:50
200H 20K{V Multimeter £4-20, With case £4-95
AF105  50K/V Multimeter £8-50. With case £9- 50
U434l AC/DC Multimeter with transistor tester with steel
case £10-50
TE20D RF Generator 120KHz-500MHz £16-50. Carr. 35p
TE22D Audio Generator 20Hz-200KHz £17-50. Carr. 35p
Cl-s 3° Pulse Scope 10Hz-10mHz £39-00. Carr. 50p
TE65 Valve Voltmeter 28 ranges £17-50. Carr. 40p

ALL NOMBREX MODELS'iN STOCK

PA-Disco-Lighting T e

- - o
UK’s Largest Range—Write o] &
phone or call in, Details and 60 60 %
demonstrations on request, = 3

DJ30L 3 Channel sound to light unit, IKW. £36-56
DJ40L 3 channel Mic (built-in) to light., 3kW. £38-75
DJ70S 70 watt Disco amp/mixer. £49-75

DISCOAMP 100 watt amp/mixer, £68-85
DJI05S 30 watt Disco amp/mixer, £32-25
Anti-Feedback Quality Mic., £11-50

DJ500 50 wate PA Amplifier £43-95

DJ700 70 wate £52-75

DJI1000 100 wate £63-00

GROUP 300 150 watt rms "Group’ Valve Amplifier £86-00

FIBRE OPTICS LIGHTING. — MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS — STANDS. MIXERS. SPEAKERS.
Everything for PA — Disco — Lighting.

FREE Stock List Ref. No. I8

@ PORTABLE DISCOS — DETAILS ON REQUEST

@® CREDIT TERMS FOR CALLERS

p.p. 320. (Battery 22p).

CATALOGUE

Fully detailed and illus-
trated covering every
aspect of Electronics—
plus data, circuits and
information. 10,000 Stock
lines at Special Low Prices

HENRY'S
RADIO LTD.

and Fully Guaranteed,
Post
PRICE Paid

BUILD THIS YVHF FM TUNER
5 TRANSISTORS 300 kcfs BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO

A popular YHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL £6-97, p.p. 20p. Mk. | Decoder Kit £5-97.

Built IC Decoder £6-50. Tuning meter unit £1-75,

Mains unit for Tuner and/or Decoder PS6/12 £3-25. Post 20p

(40p FOR CALLERS)
PLUS! FIVE I0p
VOUCHERS

Send to this address—
HENRY'S RADIO LTD.
(Dept. PW) 3 ALBEMARLE
WAY, LONDON, E.C.].—
for catalogue by post only,
All other mail and callers

to ‘303" see below.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS!

230 £€3-57; 250 437 | woaee=
STEREO 60 PZ5 £3.97 ; gi
€797; PZ8 £477 ,
PZ6 £6-37; PACKAGE DEALS
' Post 25p
Transformer for PZ8 £2.95 2xZ 30, Stereo 60, PZ5 £15-95

Active Filter Unit £4-45
Stereo FM Tuner £16-95
ICI2 £€1-80; QI6's £15 pr.

Post etc. 20p per item

2xZ30, Stereo 60, PZ6 £18 00
2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2-95
PROJECT 605 KIT £19-95

VAT subject to VAT).

All prices are exclusive of 109 VAT
which must be added to all orders inc.
carr/packing. (Note: Catalogue is not

See earlier page of this magazine for
transistors, 1.C.'s and Semi Conductor
prices—Ilatest list Ref. no. 36 on request.

E. & O.E.

EDGWARE ROAD, W2

RADIO
LIMITED

309 PA-Disco-Lighting Hi
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1BW

www americanradiohistorvy com

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic
kits now in stock, everything
supplied, tremendous value.
Detailed list Ref. No. 14 on
request.

IC RECEIVER
ZN414 Radio integrated
circuit as featured in Practical
Wireless, January 1973.
Article Reprint Ref. No. 19
10p. Price £1-20,

BATTERY TAPE DECK
Garrard 9 volt Tape Deck
with heads, etc. As previously
advertised. Limited quantity.
£9:50, post 30p.

LEARN A LANGUAGE
Recorded Cassettes with step

by step phrase books.
French,  German, Spanish
ltalian. £€1-36 per course.

£5-00 per set of four.

DISCO SPOTBANK
3 channel Disco Spotbank
for use with any psychedelic
lighting display.

£12:75 p. & p. 35p.
HI-FI EQUIPMENT
Warehouse prices with

BIG DISCOUNTS plus
demonstrations (for call-
ers) and GUARANTEES.
FREE—24 page detailed
brochure {Ref. No. 7).

You can see the savings!

HIGH QUALITY

CASSETTES
The best UK low noise tapes
but at a special price.
‘Living Sound’ cassettes meet
the highest international
standard (IEC 94A). Fantastic
price savings.

3 167110
for | for | for
C60 1-00|1-8012-80
C90 1-33(2-5714-20
Ci20 '1-62'3-15'5-00
Full guarantee. Post paid

Made by EMI espeacially for
Henry’s.

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. ldeal remote switching
and signalling. Complete with
data and new I.C. circuits.
£5:90 per pair. Post {0p.

MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO

‘17" High Impedance £2-00
‘18" Med. Impedance £2-00
‘36" Med.-Low Imp. £3-50
Erase Heads for above 75p

‘63" 2 track mono-
Hi Imp. £1-75
‘43" Erase Head for above 75p

7 SEG & NIXIE TUBES
{Post 15p per | to 6)
XN3, XNI3, GN6 0-9 side

view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,

Sp.
3015F 7 seg £2 each. £7 per
4 with data.

12 and 24 hour clock circuits
Ref, No. 31 I5p.

Miniature Amplifier

5 transistor. 300mW o/p.
Fitted volume and sensitivity
control, volt operated.
£1-75 each P/P 15p.

404-406 Electronic Componentsand Equipment01-4028381 | Open:
354-356 High Fidelity and Tape Equipment 01-4025854/4736 | &,
h Power Sound 01-723 6963

Quality Slider Controls

60mm stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, [00K. 250K,

500K. | meg, Log and Lin. 40p
each, 10K, 25K, 50K, 100K,
250K, Log and Lin ganged.
60p each.

9am-6pm
days a week

(309 closed

Thursday)

All stores open

all day Saturday
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VOL. 43 NO. 4
ISSUE 738
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BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUCTOR

EDITOR
Morris A. Colwell

ASSISTANT EDITOR
Lionel E. Howes, G3AYA

ART EDITOR
Peter Metalli

TECHNICAL EDITOR
Eric Dowdeswell, G4AR

PRODUCTION & NEWS
EDITOR Colin R. Riches

SECRETARIAL
Jenny Maunder
Jill Alftatt
Telephone 01-634 4292

ADVT. MANAGER
Roy Smith
Telephone 01-634 4293

CLASSIFIED ADVTS.
Colin R. Brown

312
313
320
322
329
330

335
342
342
345
345
346
366

NEWS & COMMENT

THE SMALL PRINT—Leader article and September preview

NEWS ... NEWS ... NEWS

BOOK REVIEWS—New books reviewed

TELEVISION—This month’s attractions

HOTLINES on recent developments—Ginsberg

Looking atthe London ELECTRONIC COMPONENTS SHOW
—a visit to Olympia

NEXT MONTH in Practical Wireless

ON THE AIR—Reports on Broadcast Bands

Short Wave—Malcolm Connah

Medium Wave—Charles Molloy

VHF/FM—Simon David

Amateur Bands, Short Wave/VHF—David Gibson G3JDG

PRODUCTION LINES—Products reviewed by Colin Riches

314
325

Telephone 01-634 4301 326
333
336
SUBSCRIPTIONS 356
Subscription Rates for one year to any 357

part of the world £2:65 including
postage. Enquirles to Subscription
Department, IPC Magazines Ltd.,
Carlton House, 68 Gt. Queen Street,
London, WC2 5DD. Phone 01-242 4477
Binders (£1-10) and Indexes (11p) can
be suppiled by the Binders Dept at the
same address.

BACK NUMBERS

We regret that we are unable to supply
back numbers of Practical Wireless.
Readers are recommended to enquire
at a public library to see coples. Re-
quests for specific back numbers of
Practical Wireless and Television only
can be published in our CQ Column.

CONSTRUCTIONAL

MINI COMM RECEIVER—F. G. Rayer

LOW POWER CLASS A AMPLIFIER—R. A. Pen
CASSETTE RECORDER IN THE CAR—M. Vljetstra
LIGHT OPERATED SWITCHES and alarms—R. Penfold
P.W. ‘STUDENT' OSCILLOSCOPE, Part 1—G. A, Cozens
VHF BAND LOCATOR for 2 metres—A. Sydenham
TAKE 20 No. 51 Touch Sensitive Switch—Dav/d Andrews

321

349
353

361

OTHER FEATURES
I.C. OF THE MONTH, LP1000 Stored Energy Regulator—

L. A. J.lreland
CALIBRATING SHORT WAVE RECEIVERS—M. Connah

GOING BACK Equipment of yesteryear—
Colin Riches and Arthur Dow

MAGNETIC AMPLIFIERS, Part 2—/. R. Sinclair

Published by IPC Magazines Ltd., Fieetway House, Farringdon Street, London
EC4A 4AD. Telephone: 01-634 4444

COPYRIGHT AND QUERIES

© IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in ‘‘Practical Wireless" is fully protected and
reproduction or Imitation in whole or In part is expressly forbidden. Ali reasonable precautions are taken by “Practical Wireless' to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.

Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magazine. We wiil endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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PAGKAGE PRIGE

FOR ILLUSTRATED UNITS

= l'
|

£39-99
GARRARD 2025

R.S.C.STEREO

R.S.C. AS
LOUDSPEAKERS

Carr. £1-00
Or deposit £8-05
and 9 monthiy
payments £4-22
(Total £44-98).

.

Individuai Rec. Retall Prices :

LINEAR 505 & 4+ 5 Watt Amplifler . 0 .. 21825
GARRARD 2025 Antochanger + KS40A Cartrilge .. 81344
Teak Veneer Plinth with Transparent Plastic Cover £5-80
Pair A55 LOUDSPEAKERS (Inc 8” x 5” 10,000 Gauss) £10-82

TOTAL £49 41

PACKAGE OFFERS
. SAVE £30 approx. ™

SEND S.A.E. FOR
FREE COLOUR
BROCHURE

HIGH FIDELITY UNITS
PACKAGE £1 08_25 Carr,

FOR 'ILLUSTRATED UNITS

Or deposit £15-00 and
12 monthly payments £8-78
(Total £120-36)
GOLDRING GL72 Trans-
cription Turntable + P.1°.
GOLDRING G800
Magnetic Cartridge
DE-LUXE PLINTH
with Roll-over Cover
Pair R.8.C. MONARCHI
LOUDBPEAKERS
R.8.C. BUPER 30
Mk I1I AMPLIFIER
Total valge of individual items
listed above 813814,

MOMNARCH %
SPEAKERS

GOLDRING
GL72

‘SUPER 30" AMP

FANE * MODE ONE’ HIGH FIDELITY SPEAKER KIT

Incorporating a model 803 8” 13,000 Gauss Bass Speaker
with ultra low resonance. P.V.C. surround cone.
Printed circuit cross-over assembly with ferrite
cored coils. Model 303 Pressure Tweeter, Acoustic
damping material, S%rews. Panels etc.,, and in-
structive diagrams, Frequency . post
Response 25 Hz-20 kHz. £9 96 free
Impedance 8-15 ohms. Or Dep. £2 & 9 mthly
prainte. £1:07 (Tot. £11-63)

RSC G66 Mkl 6+6 WATT high-quality STEREQ AMPLIFIER

Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed
circuit construction employing 10 Transistors plus Diodes. Output
rating . H.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db.
Treble Control = 13db. Selector switch for
P.U. or Tape/Radio. For loudspeaker out-

SP10] HIGH FIDELITY PLAYER UNIT

Comprising Goldring G101 hi-fi single player unit fitted high fidelity
free field magnetic stereo cartridge with diamond stylus. Belt driven
Attractive design super-slim plinth and ‘roll-over’ transparent tinted
plastic cover. Or Deposit £4-95 and 9 Monthly £34,95 Post
Payments of £3-75 (Total £38-70) Excellent value. paid

HIGH FIDELITY LOUDSPEAKER UNITS

Cabinets latest style Satin Teak veneer. Acoustically lined or filled

acoustic damping. Ported where appropriate. Credit terms available.
DORCHESTER (INustrated) Size 16 x 11 X 9in. appr. Range 45-15,000 1
c.p.o. Rating 810 watts. Fitted High fux 13x 8iu. £Q 4K \

Dual Cone apeaker. Imp. 3 or 15 ohms. Carr. 40p.

MONARCH 8ize 19x 10§ x 9in. approx. Rating 10 watts. Inc. 13 x 8in. apeaker with
bighly flexible P.V.C. cone surround, long throw voice coil and 10,000 line magnet.
High flux pressure tweeter. Handsome design cablnet. Range 35-20,000 c.p.s. Imp.

8 ohmns, Gives smooth reelistic sound output.
See ‘package offers’ tor illustrati

HI-Fi SPEAKER ENCLOSURES MODERN DESIGN

put impedances of 3 to 15 ohms. For
standard 200-250v. A.C. mains operation.
Attractive Black and Silver finished metal
fascia plate and matching control knobs.

Carr. 50p

] i g%}f{%ETE{wmglg l(’)l{lﬂ;?JRTSCIBIC’:J?IT“UDI“g Teak veneer finish. Acoustically lined. 8izes approx. Carr. 35p. per enc.
— A N " " o 7’ 1
COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £]2.65 Carr. ‘]],Es Size lde & il o 7NN SES F9L°p‘"§‘."m perlorms
Or FACTORY BUILT IN TEAE VENEERED CABINET 40p ressurised. Gives pleasing ance with any 8in.

results with any
8in. Hi-Fi speaker.

Hi-Fispkr.

_  £6-50
Size 19X 104 % 9in.

SEI2 For excellent
performance with 12in.

as Nlustrated £16:50 or dep. £2 and 9 monthly payments $1-88 (Total £18-92}.

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Lateat high efficiency ceramic magnets.

£5-50

SE10 For outstanding results

Plasticised Cone surround. *‘I»** indicates Tweeter Cone providing with 10in. Hi-Fi Hi-Fi speaker and tweeter
extended frequency range up to 15,000 c.p.a. Impedance 3 or spkr. Size 25 X 16 £6 75 Size £7 95
8-16 ohma. PLEASE STATE CHOICE. in. P* : i )
T S S

08T 8- - P -
HF10sD lo- 10W £330 HFlgs 13° 16W 4835 .) AUDIOTRINE HI-FI SPEAKER SYSTEMS
HF120 12" 15W $495 HFIRD 12° 1oW 2685 Consisting of matched 12in. 11,000 line 15 Watt 15 ohm

high quality speaker, cross-over unit and tweeter, Sm%oth
. rr.

£6-50 S

£7-65 G~

39p

FANE 807T HIGH FIDELITY SPEAKER 4

A full range 8in. 10 watt unit for excellent sound quality, in sultable
enclosure. Cast chaasls Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone is fitted to extend high note response. Frequency range 26 Hz to
16 KHz. Gauss 10,000. Impedance 3 or 8-15(2. 3_70
JPLEABE STATE IMPEDANCE WHEN ORDERING 4 95
£4.95

MODEL B803T 8~ 16w. with parasitic Tweseter.
Response 25 Hz to 15 KHz. Gauss 13,000 Iinp 3 or 8-15.
R.S.C. BATTERY/MAINS CONVERSION UNITS
TYPE BMI1. An all-dry battery eliminator. Bize &fX 4§ x2in,
approx. Completely replaces batteries supplying 1-6v and 90v,

response and extended frequency range
ensure surprisingly realistic reproduction.
OR SENIOR 15 WATT INCLUDING
HF126 15,000 LINE SPEAKER

-
R.S.C. TA6 6 Watt HI-FI AMPLIFIER e M

|
£00-250v. AC mains operated. Frequency Response 30-20,000 c.p.s Oag [ ¢}
—2dB. Harmonic Distortion 0-39;, at 1,000 c.p.s. Beparate Bass and V... .,
Treble 'li1t and cut’ controla. 3 input sockets for Mike, Gram, Radio
or Tape. Input selector switch. Qutput for 3-156 ohm spkrs. Max. sensitivity Smv
OQutput rating I.H.F.M. Fully enclosed enamelled case, 91 x2}x5iin. Attractive
brushed silver finish facia plate 104 x 33in. and matching kuobs.

to battery radio where A.C. mains 200/250v. Complete kit of parts with full wiring disgrame and instructions. . Carr.
S0cfe is availsble. sgupMpLED READY FOR USE £4+05 | on PACTORY BUILT WITH 12 MONTHS' GUARANTEE £12-05 £8.50 ;.
R s c TRANSFORMERS I. F CHOKES & RECI'IFI ERS FULLY GUARANTEED. Impregnated and Interloaved whers necessary. SELENIUM
OO = LOUD Primaries 200-250v, 50c/s. Bcreoned RECTIFIERS
MIDGET CLAMPED TYPE 2§ x 20 X 2tin. TOP SHROUDED DROP-THRO’ TYPE CHARGER TRANSFORMERS 0-9-16+, 14a. £110, F. W. (Bridged)
250v., 60mA, 6-3v.2a ... ... L O L ..4‘ " 21.10 | 260-0-250%. 70mA, 6.3v. 2a., 0-5-6 3v. 2a. £1-49 | 2}a. £1-25; 3a.81:40; 62.2160; 62.81-86; 8a.22-20 § Al 6/12v. D.C.
250-0-250v., 601nA 6-3v 2a £21-16 5. $1.71 | AUTO (8tep UP/step DOWN) TRANSFORMERS { output. Max. A.C.
260-0-250v. 100mA, 6-3v. 2a., 6-3v. 1 .. 81-78 0-110/120\7,‘221000-225%0-263\'-135368050:“',:" ’5182450. . hzlgut, lsvé?p
Y ED UPRIGHT MOUNTIN 350-0-350v. BOmaA, 6-3v. 2a., 0-5-6-3v. 2a. 81-81 | 150 watta, £2- watts £3-00; watts £6- ., p. 2a, 3
gg)lsza%g.n e%gB, a.g».’ﬁﬂ o?ﬁ-s(v)a?-. T: G21-55 260-0-260v. 100m A, 6 -3v. éa., 0-5-6-35. 3a. 8246 | QUTPUT TRANSFORMERS 3a, 85p. 4a, 72p.
250-0-250%. 100mA, 6-3v. 4a., 0-5-6-3v a 300-0-300v. 100mA, 6-3v. 4a., 0-6-6.3v. 3a. 2£2-45 § Standard Pentode 5.000 (2 or 7,000{2to 3Q d5p 6a, 88p.
300-0-300v. 100mA, 6-3v. 4a., 0 300-0-300v. 130maA4, 6-3v. 4a,, c.t. 6-3v. Ja. Pusb-Pull 8 watts EL84 to 3 Qor 15 Q2..  85p SMOOQTHING
300-0-300v. 130mA, 6-3v. 4a. c. Sultable for Mullard §10 Amplifier. ... .. 22-86 § Push-Pull 10 watts 6V6, ECL86 to 3,5, 8 or CHOKES
For Muilard 510 Amplifier . d 350-0-350v, 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £2-45 3 (O 73 PRom T oam 00000 geaacF helonao -55 150mA, 7-10H, 230
350-0-350v. 100mA, 6-3v. da., 0 5-6-3v . b 350-0-360v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a. £2-85 | Pueb-Pull EL84 to 3 or 15 {2 10-12 watts.. £1-50 Q 77p: 100mA,
850-0-350+v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a. £2-95 Push-Pull Ultra Linear for Mullard 510, etc. £2-46 10H, 200 Q1 86p:
425-0-426%. 200mA, 6-3v. da., c.t., bv. 3a. £5-46 | FILAMENT or TRANSISTOR POWER PACK | Push-Pull 15-18 watts, sectionally wound 80mA, 10H, 350 {1
425-0-426%. 200mA, 6 -8v. 4a., 6 3v. 3a., bv. Types 6-3v. 1-6a. 55p; 6-3v. 2a. 60p: 6-3v. 3a. 86p; 6L6, KT66, etc., for 3or15 {0 ....... 2:20 1 g5p; 6omA, IOH,
e o E a8 Gt =00 Eag = 180680 £5-80 | 6-3v. 6a. 21 45; 12v. la. 61p; 12v. 3a. or 24v. | Push-Pull 20 watt high quality sectionall; 400 {2 28p.
450-0-460v. 250mA, 6-3v. da., c.t., 5v. 3a. £6-00 | 1-5a £1-50:0-9-18v 11a £1-25; 0-12-25-42v 228195, wound EL34, 616, KT66 etc. toJor 150 £3-85

‘YORK® HIGH-FIDELITY 3 SPEAKER SYSTEM

% Moderate size only 25 X 14 X 10in.

R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREO AMPLIFIER

BUILD AN AMPLIFIER WORTH APPROXIMATELY

DOUBLE THE KIT PRICE INCLUDING CABINET approx. COMPLETE KIT
Only high grade components by ieading manufacturers % Respouse 30-20,000 c.p.s. &
* Push Button Selector Switching For Magnetic or Impedance 15 ohms £25'25

* Jack Socket for Headphones

* Neon Indicator

* Satin Silver Finish Metal Fascia
* Solid State Circuitry

Ceramic Pick-Ups
regardless of Price.
OQOutput (per chan-
nel) 15 watts RMS

% Performance comparable with
units costing coasiderably more

Consists of (1) 12in. 15 watt Bass

Carr. 65p Il

COMPLETE KIT

* Twenty Silicon Transistors into 8§. Fre- (less cabinet). ,50 unit with cast chassis, Roll rubber cone surround
* Four Diodes, Four Rectifiers quency Response Carr. 70p. for ultra low resonance, and ceramic magnet.
Send S.A.E. for 7 Hz to 70 KHz Cabinet if req. (2) 3-way quarter section series cross-over system.

full descriptive leaflet. 4 14 dB. £5 extra. (3) 8x5in. high flux middle range speaker.

(4) High efficiency tweeter. (5) Appropriate quantity acoustic
damping material. (6) Handsome Teak veneered cabinet.
(7) Circuit and full instructions. Terms: Dep. £4-60 and
9 ‘monthly payments £2-64 (Total £28-36).

FACTORY BUILT UNIT INC.
CABINET with 12 months’ guar- £42.5n
antee. Or Dep. £7 and 9 monthly
payments £4-54 (Total £47-86).

R.S.C. STEREO FM III TUNER,

in cabinet
£37-50

Visually matches
Super 30 Mk. IiL
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100 WATT
AMPLIFIER

50 WATT
SPEAKER

HEADPHONES
MICROPHONE

TWIN TURNTABLE
WITH PRE-AMP

R.S.C. COLUMN SPEAKERS 'DEAL FOR VOCALETS

All types 156 Ohms covered in Rexine and Vynair AND PUBLIC ADDRESS
TYPE 4100 1§ ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN

TYPE €813 50 WATTS Low feelback

I‘I&Euﬁ!? 3«3 ?:? ﬂﬁmik By chap. Characteriatic. Fitted three 137 « 87 e
o . -

acteristic hlgh finx 13+ x B* 20 watt £2| 95 cone high tlux speakern with hlgh powel

PACKAGE OFFER

Units listed below

(a) 100w POWER AMPLIFIER

(b) PAIR _OF HI-FI HEAD-
HONES

P
(¢c) MATCHING DYNAMIC
‘MIKE’ (attached to h*'phone)
(d) PAIR 50 WATT SPEAKERS
Black Rexine covered
Ca”binet’s’ Si”ze approx.

(e) RSC TDI DISCO CONSOLE

(2)(b) (€) (d) & (e) £I 45
Carr. £2:60

Terms Deposit £30 and 18 monthly
payments of £8-00 (Total £174-00).

FANE (LTRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.8. cootinuous. 2 YEARS' GUARANTER
Iigh flux ceramlo maguets. ALL CARRIAGE FREE

DI DISGO

6% CONSOLE

locotporating twin Garrard SP25
MLk.IT1 turntables and Sonotone or
Acos Certridges with diamond stylil.
Separate Vol. controls for each
torntable.  Also TORING
FACILITIES, plnl Treble and Base
Controls. Separate input for ‘mike’
with vol. control switch. Black
Vynide covered Cabinet with lid.

i S e e

on lef¢
Or Dep. £10 and
Carr. £1:50

9 mthly pymts £6-80
(Tota1#871-20)

‘POP’ 100  ‘POP’ 60 | ‘POP’ 50
18”100 Watt 15” 60 Watt | 12” 50 Watt
H 000 gauss 14,000 gauss 13,000 gauss

8/150 1sa d
£25 95 £14.75 Dep £3 and 9
Dep: 26 and 9 Dep. 2#3.80 and 9 monthly pay-

ments  £1.83

nthly payinents monthly pagments, |
(Total £18-97)

22-49 (Total £28.41) | $1-50 (Total £18-80) PAIR BUITABLB
FOR BASS GUITAR, ELECT. ORGAN, ETC_ | ",p, Sunos“

FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT

Dual Cone 5 2 (for uses or Dep. llu'nnd U
other than Bass Guitar or :',i_'o‘:‘."l ‘I;f‘;e';“"' 89
Electronic Organ). Carr. free '

DISCO PACKAGE OFFER £45

Pair BSR MP60 T/tables GP91 PU Cartridges.
FAL Disco Pre-amp. Totel Rec. Ret. Price £50- 11

Carr. £1

| 6ROUP/DISCO EQUIPMENT PACK

“7

ABE OFFERS

PACKAUE PRICH

£49°50.°%

PACKAGE PRIOE

£57-50.:"

8110
PACKAUE PRIOK

F.AL. PEASE 80 MK.Ilf AMPLIFIER
PR. FANR POP 25/8 98W L/BPIAKIRI
Terms: Deposit §7-50 and 9 wonthly
payments of #5:868 (Total #55.74)
F.AL. PRASE 80 MK.III AMPLIFIER
PR. PANE POP 60 L/SPEAKERS
Terma: Deposit 810 and ® monthly
payments of #8:07 (Total £64-08)

o2,

art
N2p.

Luc. four 12° 60 watt apeskers for congerva-
tive ratiug. Extra lieavy coustruction. 8ize spprox. 68 x 18 % 10 Acoustlcally
filed and prensurised, Terina: Dep. lll aud L2 ithly. pyta. £5- 80(1‘““1 £80-60). Carr. £1-50
!ﬁ- w Highly aensitlve. Push-Pull bigh
&Ry
- ' - Controls. Bennltivity 36 wmililvolta. For High Impedance inlcro-
q phones. For Clubs, Bohools, Theatres, Dance Halis, Outdoor Func-
’ tions, ete. For Electronlo Organ, Gultar, Biring Bess, etc. Uram,
Deposit #4 sud 9 monthiy parments of #8-87 (Total #24-48). Bend B
F A L. DISCO PRE-AMPLIFIER
Designed for use with a pair of Player Units and Amﬁ:hﬁer with
Grnm (l) (2). nnd Tape. For operation on 200-250v A.C. Mains 30Hz. Size apprax
# deep. Brush Silver finished fascia, Fully enclased but can be
mounted In cnblnet
Bolid state. 4 Beparately controlled Inputs Plus master vol.
oontrol. Iud. Bass and Treble Coutrola. Protective elrcult tu
d against daiage from acoldentsl -horu Output for
808, Total 842:08,
¥or Lead Guitar, Mic, Gram, Radls, Tape (Not for use with Rans
Inatramenta), In Inputs snd 2 val. contrals plus Treble, Dass sl Presencs,
Output Jack for additional 15 ahim 8peaker. Attractively finlshed In black with

o
soeakers. Terin: Dep. £3 aml 9 volee collw, 8ize apprax. 547 x 14”7 117
HI Fl AMPL":IER output, Hum level —704B. Reaponse
Radio or Tupe. 'I'wv sepainie inputs with vol. controls permit such as 'lnlku" and £2] 75
FANE ‘“CRESCENDO’’ SPEAKERS
8 to 30 chiw. Bize 17° x 7 200-280v. At
silver-Anished tascla sl tebminings. Compact sze. Fltted carrylng landle,

F.A.L. PHASE 50 ME.IIl AMPLIFIER 28798
PAIR L19/20 98W L/8 I cabinsts 2968:80 6 oarr.
Termas: Depoait 810 and 9 monthly ey 8135
payments of 88:59 (Total 868.68) dod 98

F.A.L PHASE 100/9 AMPLIFIER 200.95 VACKAGH PRICE
4 FANE POP 60 L/SPEAKERS 84796 carr.
Terms: Deposit 820 and 12 monthly ‘I Io 23
ayments o otal R

pAz to l #9808 (Total 4188, 88) $117.81

HIGH QUALITY LOUDSPEAKER UNITS o

ALL TWO TONE REXINE AND VYNAIR FINISH i
L125 50 WATT Fitted pair of 12” 50 ] B
watt high flux speakers for conservative

rating. Impedance 8-15 ohms. Carr. £1'50

Or dsposit 84:50 and © monthly payts. of 84.27. Total 849-98
L12/20 127 2028 WATT 13,000 [ 10010 10,05 watt venser

linen In ohm
finlah cablnet 127 unit 8-15
DepNess £13-15 . B s
mthly ym!n 41 4 " "' ‘f," approx, ’,‘ X £8-
(Totnl 418 ‘)B -£8) {arr. 86D, | Carr, 50p 25

CR!DIT TERMS AVAILABLE ON PURCHASES OVER
£8 (Kits Excopted) INTEREST CHARGES REFUNDED

"Wihly paymenty 8242 (Total £24-78) Carr. 850, Tonaruse 8y ¥ cacn oy €32 2
TYPE C4100 100 WATTS £7| .50
+3d8 30-20,000 cfs. All high grade components. Valves EFu6
KFA8, BCCH8, KL34. ELA4, (1Z34. Beparste Bass and Treble
Pick-up eto. for mixing purposes, 200-250v. 60 c/a A.C. msins. For 8 and 18 ohm
lpukeu 'l‘wln harndled perforated cover #2:10. 18 MONTHS' OUARANTEI ¥ Kt
Bass and Treble Controls. Incorporates MONIT £] 8 97
FACILITIES and Mic. input. The 4 inputs are Ind, conlrolled Detector switch
FULL RANGE AVAILABLE AT ALL BRANCHES
FAL PHASE 50 Mk.Ill AMPLIFIER 50 WATT.
utput 50 watts munio ratlug.
osit 47:85 & 9 monihly pay- £37 95
nsc PHANTOM ‘50] Combinsd 50W Amplifier
and 12In, Loudspeaker.
Terma: Depunit £8-98 and 12 monthly
. - ) v [
ayients lg 89 (Tutal £67-68). (ﬁr{ f‘ru oN LY £59 95

AR tor leatlet alniland

ON CREDIT SALES Settled in 3 montha

RSG BASS-REGENT
50 WATT AMPLIFIER

A powerful high quality all-purpose unlt
for lead, rhythm, baas gultar, vacalinta,
gram, radlo, tape. Peak Outpnt rating.
Loudapeaker uult either horlzontal or
vertical mounting.
9% Two extra heavy 80w
Loudapeakers.

g Four Jack inputs and two Volume
ontrols for m-nm uwe of up to four
plck-ups or “‘mikes’. DBass and Treble
controls. Bend B.A.E. for leafiet.
CredIt Termus: Depoxit $15
& 9 montbly payments of £7] '50
£7-29. (Total £79-88.) Carr. £2

RSC GP30 HI-FI
AMPLIFIER

For Guitar, Vocal or

Instrumental Group
A 4 Input, 2 val. control HI-FL
30 watt unit with Beparate Hass

BOLTON

duty 121,

Tel: Pudsey (09786) 77681,

NOW FIVE NEW BRANCHES

23 DEANSGATE
OPENS MID-JULY

NOTTINGHAM '¥/19A MARKET -
SUNDERLAND 5 MARKET SQUARE
STOCKPORT & YT E ), oereank
COVENTRY 7 SHELTON SQUARE

NEW LARGER PREMISES AT HULL,
DARLINGTON & NEWCASTLE $e

Hi-Fi CENTRES LTD.
MAIL ORDERS & EXPORT ENQUIRIES TO:—
AUDIO BROUAE, HENCONNER LANE, LEEDS, 13.

R.5.C. BRANCHES OPERATE A 5-DAY WEEK
OPEN ALL DAY SATURDAY

BRADFORD 10 North Parade (Closed Wed.). Tel.28349
BOLTON 23 Deansgate Tel: 33512 Opens Mid-July
BIRMINGHAM 30/31 Great Western Arcads,

Tel. 021-236 1279 (Clossd Wed.).
COVENTRY 17 Sheiton Square, The Precinct
DERBY 28 Oamaston Rd., The Spot (Clou_lg |Wnd)

381
DARLINGTON
19 Northgate (Closed Wed) Tel 58043
EDINBURGH
101 Lothlan Rd. (Cloaed Wed.). Tel. 220 9501
GLASGOW 326 Argyle St. (Closed Tues.).

Tel. 248 4158

HULL 7 Whitefriargate Te!, 20805
LEICESTER 32 High Street (Closed Thurs. ) Tol. 56420
LEEDS 5-7 County (Mecca) Arcade, Brigoat

Closed Wed. ) Te!. 28262
LIVERPOOL 73 Dala St. (Closed Waed.). Tel, 236 3873
LONDON 238 Edgwarae Road, W.2. (CI ond_l_'l'r|uu3)1.°2°
MANCHESTER 80A Oldham Street, (Clogrolf V\g;dm)n
MIDDLESBROUGH 108 Newport Rd. (Closed Wod )

N TYNE Tel. 4

NEWCASTLE UPON

Addrouol

and  Treble controls. (urrent

Galven. | Peak | output  mating. | SoRnRG Wiy Bk NoES e sy | 24 Newgata Shopping Cantrs (Closed Wed.). el i

bandles Btrong Rexlue C"“’;ﬂlﬂl?hlﬁ! W‘lﬂ\ OVER #9 OR AS QUOTED. TRADE SUPPLIED. NOTTINGHAM 19/18 A Market Street (Closed Thufl&'
3 eon Indleator.

Attractive black/sllver P.V.C. faxcla.

For 200-260v, A.C. msluw. For 3 or 18 ohm S.A.E. PLEASE WITH EN

W“““- SHEFFIELD 13 Exchange s:reot (%ntlo M)arkc‘ Bids.
rs

speakers. Bend B.A.E. for lentlet. Tern: 3 (arr, | SUPPLIERS TO GOVT. DEPTS. H.M, FORCES Tel. 2071
Dago-u 40 and 9 monthly puyments of 7up | EDUCATION AUTHORITIES & HOSPITALS. lle STOCKPORT ¢ Little Underbank, Tel:
#8:75 (Total £49-18). MAIL ORDERS MUST NOT BE SENT TO S8EOPS8 SUNDIRLAND 8 Market Sq. (Clossd WOd )T'I /70873
201
wWWwWWw.americanradiohistorv.com
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MEN!
GIRLS!

YOU CAN EARN£50pw.
Plusan eg'(citing ife and a secure future:

Get into the fabulous Computer Industry now. On the ground
floor. White industry, commerce, science and governments are
desperately seeking trained personnel. Give us only four to
six weeks and we can train you in any one of the three vital
careers in computers: (1) Programming (men and girls).

(2) Operating (men and girls). (3) Key Punching (girls
exclusively).

We are the only training organisation able to
make this offer. And our teaching methods
succeed because they combine specially pre-

pared courses with equipment such as the
unique Eduputer, exclusive to us.

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

Past performance counts for nothing. Pro-

vided you have the aptitude (which we can

discover quite simply), there is no reason why
you should not get out of the rut and into
Tomorrow’s World—the fascinating world
of Computers.

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

What have you to lose by enquiring? Information
and advice are yours for the asking.

Post the coupon TODAY for full details FREE and
without obligation.

London ;Computer Training Services

R65, Oxford House, 9-15 Oxford Street, W.1. Telephone: 01-437 9906
127 The Piazza, Dept. R65, Piccadilly Plaza, Manchester 1. 061-236 2935

Please send me your free illus.
trated brochure on training for
Computer Programming

(men and girls) [J

Computer Operating
{men and girls) (]

Key Punching
(girls exclusively [J

(tick appropriate box)

292

B.H. COMPONENT FACTORS LIMITED .

SPECIAL RESISTOR KITS (W 5% or {W 5% CARBON FILM)

10EI2 Kit: [0 of each EI2 value, 10 ohms—IM, a total of 610, £3-10 net

25E12 Kit: 25 of each EI2 value, 10 ohms—IM, a total of 1,525, £7-20 net

POLYESTER CAPACITORS MULLARD €280 250V

uF: 0-01, 0-015, 0:022, 0033, 0-047, 34p each; 0-068, 0-1, 0-15, 44p each;

0-22, 54p; 0-33, 8p; 0-47, 9p; 0-68, 1lp;: 1-0, I5p; |5, 22p; 2-2, 25p.
MULLARD POLYESTER CAPACITORS €296 SERIES

160V: (4F) 0-01, 0-015, 0-022, 2{p; 0-047, 0-068, 34p; 01, 0-15, 44p;

0-22, 5p; 0-33, 6p; 0-47, T4p; 0-68, 11p; 1-0, 124p.

400V: (uF) 0-00f, 0-0015, 0-0022, 0-0033, 0-01, 24p; 0:015, 0-033, 3ip;

0-068, 44p.

MINIATURE ELECTROLYTIC MULLARD C426 SERIES (6p each)

(uF/V) 1/63, 4/40, 8/40, 10/40, 10/64, 16/40, 20/64, 25/2S, 32/10, 40/16, 64/10,

80/16, 80/25, 100/6-4, 125/16, 200/6-4, 200/10, 320/6-4, 125/10.

MULLARD C437: (uF/V) 64/64, 10p; 160/2S, 10p; 160/40, 12p; 640/6 4,

10p; 1600/6-4, 16p.

ELECTROLYTIC CAPACITORS. Tubular and large can
(uF/V) 2-5/50, 3p; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64/10, 200/6,
250/10, Sp; 10/6, 10/50, 25/50, 32/50, 50/10, 64/25, 100/2S, 6p; 50/50, 64/40,
250/15, 1,000/3, 7p; 100/50, 250/25, 400/ 10, 500/10, 500/12, 640/10, 1,000/6, 9p ;
500/25, Iip; 500/50, 14p; 1,000/12, 11p; 1,000/25, 2,000/12, 2,500/12, 17p;
1,000/50, 39p; 2,000/25, 27p; 2,500/25, 33p; 2,500/50, 62p; 3,000/50, 72p;
5.000/50, 94p; 1,000/100, 66p; 8/350, 14p; 16/350, 19p; 32/350, 25p.

MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390,
470, 560, 680, 820, IK, 1KS5, 2K2, IK3, 4K7, 6K8. (4F) 0-01,0-015,0-022, 0- 033,
0:047, 24p; 0-1, 30V, 44p; 0-1, 100V, 54p. _
CARBON FILM RESISTORS fW 5%, 10 ohms—2-2M, §W 5%, 10 ochms—
IM, Ip each or 100 for 62p: [,000 ?or £4-50.

METAL FILM RESISTORS IW 5% 10 ohms—IOM, I4{p each or 100
for £1-10. ‘“I5E12 KIT (15 each valve 10Q—IM) £8°*

Veroboard 01 0-I5 IN4001  6ip IQUANTITY DISCOUNT
24 x 5in 28p 28p | IN4002 7ip |SPECIAL BULK BUY PRICES
2§ x 3tin 26p 19p | IN4003 9p ARE_AVAILABLE BY
31 x Sin 32p 33p | IN4004 9P IQUOTATION FOR LARGE
31 x 3tin 28p 28p | IN914  Tp (PROJECTS AND TRADE.
Hid e 10 2 | B2 0

x 5in (plain) — ' 1 P oo
2 x3tin plain) —  J2p | OC73  17p 2OV 1A 1 34 e
5 x 3%in {plain) — 22p ocCss3 20p 400V IA 50p 3A 60,
l{\ser':ion tool igp i:P Ly
rack cutter P P Screened wire, m
Pins, pkt. 25 10p 10p Twin screened wire,

Stereo s.c, wire, m ..
Connecting Wire, all
Neon bulb 90V wire ended.
Presec skeleton pots | K-1M

ALL PRICES INCLUDE V.A.T.

2 pin DIN Plug, 12p; Skt.,
10p, 3 pin DIN Plug, 13p;
Skt., 10p. 5 pin DIN Piug,
180°, 15p; Skt., 12p. Tran-

sistor Equiv. Book, 40p.
Carbon pots 5SK-2M log, & C.W.0. only. P. & P. i0p on orders below £5.
lin, single 164p, single Discount: £10—I10%, £20—159

%.
with switch 26p, dual 46p. Export Order enquiries welcome (\’A!T free)

Dept. P.W. 6|, CHEDDINGTON ROAD, PITSTONE
Near LEIGHTON BUZZARD, BEDS. LU? 9AQ

Tel.: Cheddington 668446 STD. (0296) GIRO No. 331 7056
Inquiries—S.A.E. Catalogue FREE. Callers please phone first.
" noee Y
g
. l?

30-14500 cps. Double cone woofer and
tweeter combination. Baker ceramic magnet
assembly flux density 145000 gauss.

Bass resonance 40 c.p.s. 20 wact RMS,

MAJOR MODULE KIT £1 2-50

30-17000 cps. with
tweeter, crossover and baffle.

ALL PRICES
INCLUDE VAT

Baker Loudspeakers
Superb 12720W £16-50
Grp.2512°25W £8-80
Grp.3512° ISW £€9-90

Major 12° 20W £9-90

Regent [27 I5W £8-80
Deluxe 127 15W  £11

Baker Loud ker Co., B Manor P

- Thornton Heath, Surrey. Tel. 01-684 1665
N Loudspeakers Catalogue and Enclosure plan Sp

/

ELECTROKIT

12 Lauderdale Road, London, W.9
Telephone 01-286 0011

LIGHT DIMMER. Kit contains all parts including circuit
and construction data, 480 watts, fully suppressed.

Price £2-10
SCORPIOIGNITION SYSTEMS (P.E. Nov. 1971), £9-50.
This kit includes all the parts for the assembly of this
popular and reliable system. The hardware and the con-
struction data are included.

Send for details of kits available (please enclose S.A.E.).
All kits sent POST FREE within the limits of the U.K.
Please note, prices shown do not allow for V.A.T. Please
add 10% to your order.

WwWwWW americanradiohistorv com
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The Japanese .~
have aYen
forit. . 7

N

in case you are not familiar
with Japanese:
QOur distributors in Japan are telling
their customers about the importance
{when soldering |.C.’s and transistors)
of the low leakage of our Model X.26
soldering irons.

Model X.25 25 watt selisat £1.75 + P & P 8p VAT18p
Model G —18 watt £1.95+ P & P 5p V.A.T. 20p
Model CCN —15 watt miniature iron £1.95 + P & P 5pVAT 20p

 Ask your usual wholesaler or retailer for Antex irons or
if you have any difficulty, send the coupon to us direct.

From radio or efectrical dealers.
car accessory shops of in case of
difficuity direct from:

ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR

(no stamp required) Tel 0752 67377.

] Piease send the
" ANTE X colour catalogue.

| enclose cheque/P.©./Cash (Giro No. 268 1000) - ... .- ...

~

o

Please send the following: ..

NAME
PW 8

_J

ADDRESS
\ Reg. No. 393694

www americanradiohistorv com
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send S.AE
for fully
descriptive
leaflet

Recommended
retail price

£9'96

including V.A.T.

Distributors to the wholesale

HIGH FIDELITY
LOUDSPEAKER KIT

Consisting of a Fane Model 803 ultra-low
resonance 8  speaker unit with PVC cone
surround, and a Fane Model 303 high frequency
pressure tweeter together with a printed
circuit cross-over assembly with ferrite cored
coils.
SPECIFICATION OF UNITS

Model 803 Modet 303
Overall Diameter 8” 37
Natural resonance 30Hz —-
Main resonance *35H2 l209Hz
Magnet Pole Diameter 1" 3
Magnet Flux Density 13,000 gauss 10,000 gauss
Frequency response 30Hz-8kH:z 10kHz-17kHz
Impedance 8-15 ohms 8-15 ohms
Power Handling *15 watts *15 wacts
Very easy to assemble, this boxed kit comes
with acoustic foam damping material, panels,
screws, wire, wiring diagrams and instruc-
tions to provide a remarkable loudspeaker
assembly—a pair is ideal for stereo.
CABINETS for the ‘Mode One’ are available in Teak
veneer finish. SIZE 153" x 103" x 9.

*When used with above cabinet.

Manufactured by

and retail trade

LINEAR PRODUGCTS LTD. FANE AGOUSTICS LTD.

Electron Works, Armley. Leeds

LS12 35A Tel 630126

Hick Lane, Batley. Yorkshire
Tel. Batley 6431

GAPACITOR
DISGHARGE
IGNITION KIT

A comprehensive kit of parts with
detailed constructional details,
ready drilled diecast case, screws,
leads, terminals etc.

Available in both 6 and 12v ver-
sions. State whether positive or
negative earth. £9:62incl. p. & p.
U.K. only.

De-coupling kit for impulse tacho-
meter and interference suppres-
sion. £1-10 incl. p. & p. U.K. only.
All our kits use guaranteed quality
components and have been
approved by the Author.

MAGTOR LTD.

68 DALE ST., MANCHESTER
M1 2HS 061-236 3031

EX COMPUTER PC PANELS

2 x 4 in. packed with semiconductors and

top quality resistors, capacitors, diodes etc.

Guaranteed min. 35 transistors plus data.
10 boards 50p (9p)

SPECIAL BARGAIN PACK
25 boards for £1 (25p).
Panels with 4 Power transistors sim OC28

50p (9p)
ELECTROLYTICS
68,0001 16, 44 x 2 in. dia., 25,000u 25v,
20,000u 30v, 5,000u 90v, 35,000u ISv,
8,000u, 43 x 3 dia. 50p (15p) 15,000u (Sv,
10,0001 35v, 4% x 2 in. dia. 30p (10p),
2,000u 25v wire ends 15p (5p). 12 for £1/50

(15p)
20A DIODES 4 for £1 (7p)
3A DIODES 4 for 50p (Sp)
8 BLACK TOGGLES dpst 50p (8p)
250 MIXED CAPACITORS  60p (8p)
250 MIXED RESISTORS 60p (8p)

150 HI.STAB RESISTORS 60p (8p)
200 S| PLANAR DIODES 50p (5p)
SUB. MIN. CO-AX PLUGS & SKTS.
4 pairs 50p (5p)
REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES 8 for 50p (8p)
ASSORTED RELAYS 8 for £1 (12p)
MIN. GLASS NEONS 12 for 50p (5p)

10 WAY TERMINAL BLOCKS
10 for 55p (5p)

PAPST EXTRACTOR/BLOWER FANS
100 efm 44 x 4% x 2 in £3-50 (28p)

@-H BULBS 12v 55w 50p (Sp)

Postage and package shown in brackets.
Please add 10% VAT to prices

KEYTRONICS

(Mail Order only)
44 EARLS COURT ROAD
LONDON W8. 01-478 8499

GEIGER COUNTERS
(FOR MAINS OR PORTABLE BATTERY USE)
Latest Home Ottice
release and probably the
last, of this well known
Contamination Meter No. 1
this very useful Inatru-
ment i3 used for the
measurement  of Radlos
Activity. Indicated on an
Internal Meter scaled 0-1
to 10 milli Rontgens/Hour,
a socket is also provided
for additional sound Moni-
toring on Headphones.
This Instrument is housed
ina8trong light Alloy Case,
placed in a carrying Haver-
sack with shoulder strap. Containing Cable and
Hand held Probe. Instruction Card, plus the latest
plug in Vibrator Power Unit, which uses ourrent
small Transistor Radio Batteries (4 Mallory Long
Life RM12 or 4 Ever Ready H.P.7 or equivalent
makes). For mobile use anywhere. (Cost Gov.
approx. £70 each). Supplied Brand New iu Carton
only £5-50 carr. 50p. An additional plug in Power
Unit for Laboratory use, operating from 100-120
volts or 200-250 voits A.C. Mains is available.
Supplied lLrand New in Carton at only £2-50

post 25p.

= TRANSCEIVERS
Due to warehouse clear-
ance we have for disposal,
few only Transreceivers
No. 62 Mk. 2, made by
I'ye for the Navy and
Army. Using a total of 11
valves. 1 RF and 2 I.F.
stages. 4.V.C., BFO, cover-
ing 1-5 'Mcfs. to 10 M/cs.
(approx. 200 to 30 nietres)
in {wu switched bands. Can be used on RT or CW
M.O. or Crystal. A very good internal ATU made
of a rotating silver wire coil, tunable over the com-
plete range. suitable for aerials 4ft. to 100ft.,
internal P.U. for 12 voit D.C. A meter is fitted for
checking voitages. A.V.C. etc. Housed in a metal
waterproof case, approx. size 187 x 103" x 12},
Supplied in as new new condition, being either
rebuilt by Army Signals or store-sciled new set,
in cartons two spare valves, circuit, price £17-50,
carriage £2. Buitable hand telephone with spring
coil plus transwitter switch in handle. Modern.
£1-50.

JOHNS RADIO

424 BRADFORD ROAD, BATLEY, YORKS.
Phone : Batley 7732

294

wwWwW americanradiohistorv com



www.americanradiohistory.com

l.L.P. (Electronics) Ltd

* MECHANICALLY & ELECTRICALLY
ROBUST

* INTEGRAL HEATSINK
% HERMETICALLY SEALED UNIT
* ATTRACTIVE APPEARANCE
* LOW COST
* BRITISH BUILT

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power

Amplifier.
COMPLETE: because the HY200 uses no external components!

COMPLETE: because the HY200 is its own heatsink!

By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total
component integration. The use of specially developed high thermally conductive dlloy
and encapsulant is responsible for its compact size and robust nature.

The module is protected by the generous design of the output circuit, incorporating
25amp transistors. A fuse in the speaker line completes protection.

Only 5 connections are provided, input, output, power lines and earth.

OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE:
10k, INPUT SENSITIVITY: 0ODbm (0:775volt RMS). LOAD IMPEDANCE: 4-16¢.
TOTAL HARMONIC DISTORTION: less than 0:1% at 100 watts, typically 0-05%.
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE:
10Hz-50KHz 1+ 1Db. SUPPLY VOLTAGE: +45volts. APPLICATIONS: P.A., Disco,
Groups, Hi-Fi, Industrial. PRICE: £14-90 inc. VAT & P&P. Trade applications welcomed.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY: KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.
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You'll hardly
b

be able to

elieve your
ears!

Can you really get  Until now, richly satisfying sound has always cost a richly satisfying price. But not
sound quality like any more! For an almost unbelievable £17-95, you can have Stereo 2 |—audio for the

this FOR LESS o connoisseur! Whatever your taste in music, you can hear it on STEREQ 2|
THAN £18? [ the way its composers heard it in their dreams! Beethoven or
’ o Mahler . . . Ellington or Jellyroll Morton . . . Das Nibelung

YES, YOU CAN! &=
WITH THE NEW

STERE'O

or Jesus Christ Superstar ... Carols from King's
College Chapel or the return of a Beatle . .
‘ \ everything from a prettily fluting baroque
o \\ organ to the newest pop group at full
N . throttle—STEREO 2| does them
N all justice!
— And have you ever seen a handsomer
/ audio installation? Compact enough
to goina university student’s bedroom-
study, elegant enough for the suavest
penthouse pad in Town, STEREO 2]
offers you all the pride of possession as
well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-
ing speakers. Deck and speaker cabinets you
simply wrap round and glue to build. Screw
in the amplifier and connect up (all push
fit no soldering whatsoever), so simple
literally anyone can do it. Except for glue
and panel pins all parts supplied in-
cluding full instructions—all for £17.95
(plus the cost of post and packing if
you buy by mail), and—to round
it all off—a money-back
Guarantee if your pleasure in
STEREO 21 is not complete!

Just think—in only a few days
you could be giving your ears
the treat of a lifetime—AND
introducing your envious friends
to STEREO 21 !

Personalshoppers and mail order price

£17' 9 5 plus £1-50 p + p.

Diamond stylii, if required, £1-37 extra

RADIO AND TY COMPONENTS (ACTON) LTD 2IC HIGH STREET
n I - V . ACTON, LONDON W3 6NG - 323 EDGWARE ROAD, LONDON W2
Mail orders to Acton. Terms C.W.0. All enquires Stamped Addressed Envelope

_——a—— Goods not despatched outside U .K.
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VISC(

55,

OUNT I11-
boost in the output,

VISCOUNT IIl now gives you an imposing 20 watts per channel—and the price quoted is

actually INCLUSIVE OF VAT!

The money’s important, of course, but not nearly so impcrtant as value for money! And that'’s
something you get in abundance with YISCOUNT Ill. We design it . .. we make it ... we sell

it direct to you—passing on all the economies that come f-om cutting out middle-men! That’s

the only way you can get so much quality for so little momey!

Y
The unique VISCOUNT il amplifier, plus the Garrard SP25 Mk Il deck, pius the magnificent
Duo Type |ll matched speakers (or Duo Type ll for a small room) give you an audio installation
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en-
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli-
fier you'll find all the facilities you need—volume, bass treble and balance controls, plus
switches for mono/stereo, on/off function and bass and trzble filters. Plus headphone socket

on the back.
The heart-stopping timbre of Tom Jones at his most virile

hear every nuance with a fidelity that you have never experienced before!

Come and hear VISCOUNT IlIt If it’s inconvenient to trevel, buy by post in the confidence
that you won’t be disappointed (and with a 24-carat Moner-Back Guarantee to give you extra

reassurance). Don’t settle for second-best!
SPEAKERS: Duo Type Il Size approx. [7in X

cabinet. £32-00 a pair + £3-30 p. & p.

PRICES : SYSTEM |
Viscount I R102
amplifier £24-20+ £l p&p
2 Duo Type |l speakers £14:00 + £2:20 p &p
Garrard SP25 Mkl
with MAG. cartridge

/plinth & cover £i8-00 - £1-7Sp&p

total £56-20
Available co?;r:-lztnely £4900 ;-&{:,50

PRICES : SYSTEM 2
Viscount RI102

amplifier £24-2 | p &

) .. the last lingering harmonics of a
solo performance by Heifetz or Menuhin. .., the pathos a-d the panache of Liza Minelli . . the
majestic sonorities of the brass band and the elfin subtleies of the virtuoso clavichordist—

104in x 64in. Drive unit 13in X B8in with
parasitic tweeter. Max. power |0 watts 8 ohms. Simulated ~eak cabinet. £14-00 a pair + £2:20
p. & p. Duo Type Ill Size approx. 233in x llfin X 94in. Drive unit approx 13}in x 8fin
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer

sTiLL onLy £49 compLeTE

0+ £ p
2 Duo Type Ill speakers £32-00 + £3-30p & p

Garrard SP25 Mk 1l with

MAG cartridge
plinth & cover £18-00 + £1-75p & p

total £74-20
Availab! let. .
vailal fcomp e'oer £65 oo

KIT £6_60 The Tourist PB is
suitable for 12 volt
working on both negative and
positive earth vehicles. It covers
the full medium and long wave
bands. It is permeability tuned and
sturdily constructed. Output is a full 2:5
watts into an 8 ohms speaker. But the Tourist
PB will operate into any loud-speaker from 8 to 15 ohms.
Apart from the output stage, which is an integrated circuit. the only other
electronic components that need soldering are some capacitors, resistors,
etc. The kit includes a pre-built RF tuner unit, and fully modulised IF
stages which are pre-aligned before despatch. As well as zlectronic com-
ponents this kit also contains 2 diamond-spun aluminium knobs, elegant
matching front panel, dial, washers, screws and wire.
The Tourist PB can be mounted in any standard size dash paiel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high aad 4+%in deep.
Circuit diagram and comprehensive instructions 55p free w.th parts.
Fully retractable and lockable car aerial £1-37 post paid.
CAR RADIO KIT £6,60 p.and p. 55p. Speaker with >affle and fixing
strips £1-65, + 23p p. & >. post free if
bought with the kit. Send stamped addressed envelope for ‘eaflet.
If you can solder on printed circuit bdard, you can build tais push-button
car radio kit. It’s simple—just follow the step-by-step instruztions.

SOUND 50 45 WATT MONO AMPLIFIER. Weal for Disco.
Output Power: 45 watts R.M.S, (Sine Wave). Frequency Response 3dB
points 30Hz and 18KHz. Total Distortion: less
than 2% at rated output. Signal to noise
ratio: better than 60dB. Bass Control Range:
13dB at 60Hz. Treble Contro! Range. 12dB at
10KHz. Inputs: 4 inputs at SmV into 470K,
Each pait,_of inputs controlled by separate
golume ;ontrc;l. 28inputs atl 7'.‘00mV into 470K.
ize: 194 x 104 x Bins. Amplifier .
output for 3, 8 and 15 ohm £31 55
speakers. + £1-65p. & p.

+ £4
p&p

RELIANT Mk IV

*S Electrically Mixed inputs.
*3 Individual Mixing controls.
*Separate bass and treble
controls common to all 5
inputs. *Mixer employing F.E.T.
(Field Effect Transistors). *Solid
o State Circuitry. *Attractive  Styling.

INPUTS I. Crystal Mic or Guitar 9mV. 2. Moving coil
Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide
rAalrl]%goof medium output equipoment (Grams. .;_rhuner-, Monitor, Organ, etc.)

mV sensitivity. Qutput 20 watts into .

(suitable for |5 §.) Size approx. 124 x 6 x 33 ins. £1 3 50 plejedene

ONLY £7.64 + 55p. p & p

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

' IN-GAR ENTERTAINMENT
AT HOME

With this elegant stereo 8 track add on unit,
audio enthusiasts now have the opportunity
to extend their systems to include the play-
ing of 8 track cartridges. Simply select your
channel, by push button, four digital lamps
indicate channel selected. The Viscount I,
the fabulous Stereo 2| and the Unisound Modules £9,90

will accept this unit, simply connect up. plus p. & p.
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*RETURN OF

MAPLIN ELECTRONIG SUPPLIES

— RD EDITION NOW AVAILABLE

®E Send for your copy of this beautifully produced fully

“ illustrated catalogue and we will forward it to you
. by return of post. Please send 9p in stamps.

Everything guaranteed brand new marked by manufacturer MAPLIN: Projected site of London’s

third airport.

RESISTORS

Carbonfilm 5% from THE OTHER DAY WE RECEIVED A WIRE B 2l b Ame SEMI-
1Q to 1MQ, 109 POTENTIOMETERS 741C 3 CONDUCTORS
from 1MQ, Yo It was too long +Stop +s0 we cut it with a pair of our 04 74|C 4sp. We stock a large

1-2MQ
to IOMQ. E12 series,
W p; iW | 2p

8 Inch diagonal nippers +stop +fully insulated handles +

carb
BRI -they make a clean cut at only £1 ‘40 a pair +stop +

Miniature range of transistors

70V r.m.s. 1-8A full
and 1.C.s, for details

stop +
then we had to strip to the bare copper without a nick +

track with tin
spindles. 5kQ, IOkQ

wave bridge recti-

Meta) xide 7:% 25k}, 50 stop + our fully adjustable st Il st lean! please see  our

kQ |oo P ur tully adjus e s I'IDDEI’S will s I'lp clean y any ﬁ!r' | Kt

:eofiz!st;’w|:19- E24 K0, 250kQ. 500kQ, size wire from 12 $.W.G. to 26 5.W.G. with no nicked REC 41A £1-06 Sl'al‘\t:s:lupe(;pulla.roodz:

Also 19V 2 !\-’N sW IMQ 2MQ. wires even if its stranded + stop +real value at only 54p DIODES IN9I4 4p, - e - vy

IO:/?/ L 25w, ‘ Log or |.n (and 1kQ a pair +stop +finally the wire had to come to an end so 3 low prices. BC107/8/

types stocked. liny, we terminated it with our 54" long nosed wiring pliers + BAXI3 5p, IN400I 9 |op  CBC169¢C

Log 0,. lin  with stop +their slender jaws are gap free and the fully in- 6p, [IN4002 64p 12, P eBaéYEI Iéc

7 SEGMENT switch 23p, sulated handles are gently tensioned apart by leaf springs IN4003 Tp, |N4004 TI;{J 15543) 2.ap.

DISPLAY Dual gang  less +stop +irresistable at only £1:98 a pair +stop +so the 7ip, IN400S 8p. 2N706 10p ZNIéfé

Minitron 3015F switch 38p. nzxt' time you get a wire you'll know what to do, won't IN4‘006 84, 1N4007 45p. INJbSS 490,
£1-98 each. vou! 9p. ’ 2N3819 24p.

MISCELLANEOUS
LT700 Eagle sub-miniature O/P trans-
former 1200/5Q 200mW max., 35p.
Slide switch DPOT, I2p Miniature
Push to make non- Iocklnz switch [2p.
inolncon grease in special dispenser,
ml "

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

SOLDER 10 metres of 22 gauge multi-
core, 20p,

Insulating sleeving 3 sizes, 6 colours,

SPECIAL IC, for organ builders,
7 stage frequznc{ divider in one 14 pin
DIL package 6] or special price
for pack of 12,

Why not ask us to slip a data sheet in
with your catalogue.

NUDES!

Clothe those naked projects with our
superb Instrument cases. We are sole
dlstributors of the

Centurion

range, designed for the professional
market, now availabla to you at
special low prices. S$.A.E, pleass for
frae lllustrated leaflet.

DIN PLUGS. 3 pin, 9p 5 pin A (180°),
5 pin B g40°) 10p e
KETS. 3 pin, 5 pln A,5pin B,

DIN LOUDSPEAKER 2 pin plug, 8p.
Socket 6

ACK PLUGS standard }in plastic
arrel, 13p, Stereo, 25p.

Brlghc metal barrel, 17p. Stereo, 29p.
Jack sockets nandnrd 4#in open type
10p, Mouldad 2 bresk 13p, Moulded
sterso J break i8p

SEE OUR CATALOGUE
for datails of how you can
obtain £1 worth of com-
ponants.

ABSOLUTELY FREE

V.A.T, Pleasa add 10% V.A.T, to final total.
Orders and snquiries for cataloguas to

MAPLIN ELECTRONIC SUPPLINS,

P.O.Box ), Rayleigh, Bssex SS6 8LR

ROTARY SWITCHES
Adjustable stop. ole 212 wn
2 gclo 2-6 way, 3 pole ;4 way, 4 oc
way. Only 24p each.

Postage and packing FRER in U.K. But we have to ask you to send o
10p handiing charge with order undar 50p.

RAPY

hecome
a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence
——mt P T T 1 Y Y

PLUGS & LEADS

Plugs

Pack 107 5 pin Din

Pack 108 3 pin Din

Pack 135S " Jack p

Pack 130 $" Jack Sterco SO0p

Pack 103 Loudspeaker Plug |7p

Pack 100 Phono Plug 7p

Pack 230 3 pin Socket 25p

Pack 236 S pin Socket 33p

Pack 234 Loudspeaker
Socket

Ready-made Leads

3 pin to 3 pin Din

3 pin to open end

S pin to 5 pin Din

S pin to open end

S pin to 4 phono plugs

Speaker lead Din to spade
12ft 40p

Extension lead Din plug to
socket |2ft.

All leads approx. &ft. in length

DIAMOND STYLI

(Send SAE for complete list)

8TA; 9TA; 9TAHC; GP9I;

ST4; ST9; EV26; GC8.All at 80p

each.

Double Diamond £1.25

Diamond suitable for Orbit

NM22; G800; M3D £2:25 each

CARTRIDGES

RECORD CARE

Cecil Watts Dust Bug

Parastatic Disc Preener

Antistatic Fluld

Oust Bug Spares
Rolier)

CASSETTE TAPES
AudiosMagnetic C60

Qty 6 10 20
Price £1-00 £1:90 £3:20 £6-30
Cassette Caddy £1-20

Cassette Head Cleaner 35p

ZONALILFORD TAPE
5” Standard 600ft 5p
? Standard 900ft 50p
" (Plain boxed) 1200ft 60p
7" {Westminster Boxed)
1800ft
7" Reel of Leader Tape (Blue
or green) 75

£1-20
45p

20
(Brush g
15p

HEADPHONES
Sennheisser HD414
AKG K50

Beyer DT48S

MICROPHONES
AKG D109

AKG D202E!

AKG DI190C

AKG DI90E

AKG D224
Sennheisser MD21IN

1 Free! oo wihout obi ation to: i bl s £4:00 | Sennheisser MD413N
‘ ¢ ' 1 Shure 75/6 £6:00 | Sennheisser MDA2IN £
s 9TAHC (Dia) £2:00 | Audio RM 2diofiiike
§ BRITISH NATIONAL RADIO & B BN o
ELEGTRONIGS scHOOL P.O. Box 156, JERSEY Ronnette 105 (Dia) €125 SPEAKERS
l All prices include VAT and E.M.I. 350 Kl; 8ohms £8-20
‘I NAME I postage E.M.l. 450 Kit Bohm{ £4-50
-
MADDRESS. i J. J. Francis wood areen) Ltd
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Velvet dim to full brightness ata
touch of the finger. Offfon and
infinitely variable.

Beta light glow makes switch easy
to find in the dark and consumes no

current.
| /

o
I

i

Codl lighting for hot parties.

R e
3 f% o R

Bl b
25 5 Economical too!

As the lightis progressively
dimmed, so the current consumption
drops - think of it as an electric tap.
300 watt capacity, straight
replacement for standard light
switch.

Complete kit of parts £2.80 or

made up £2.90. i
vy L
Qe

The Jermyn capacitor discharge
ignition system.

Instant starting in all weathers:
Even with a near flat battery, the unit
will produce afull sized spark

Just one of the many advantages
of an electronic ignition system, the
others are:

High energy spark even at
maximum revs.

o i
Complete set of parts to build it
yourself for only £7.75, as described
in Practical Wireless and fully
approved by the author.

Ignition Kits . .. ... + or —earth ..
BLOCK CAPITALS

Fom—mmeme—e——————
g >
>
<
m

Hot Ignition or cold mornings

Smoother running.

Less strain on battery and starter.

Lower petrol consumption.

Long plug life with infrequent
adjustment (typically 20,000 miles,
gapped at.050").

No contact breaker arcing giving
long life and less adjustment
(typically 20,000 - 25,000 miles)
STATE + or — earth

when ordering.

R A ¢~WI__\

f I:.:‘_-n? ;

liE

s

-

Reprints of

the two part feature are available at
25p.

Save 55p
Buy both for £1000

To Jermyn Inﬁustnes, 93 Vestry Estate, Sevonoaks, Kent.

Please despatch return of post ... ... ... lightdimmer kit . ..

~ . lightdimmer .

£10 pair. Enclose cheque or postal order.
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NELSON-JONES FM TUNER KiT

oy

o

Soree.

NELROH- JUNES THER ~ ) v

as in ‘'W.W.’ June '73

Now available for the first time to readers of ‘Practical Wireless'. The Nelson-Jones tuner was originally made available by this
company in May 1971, and consequently all ‘bugs’ have been ‘ironed out’ of this highly successful kit.

A recent design addition has used variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorpor-
ated as well as a pointer for each button showing tuning position in the range 87-5-108MHz.

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains on/off and stereo mute assembly,
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete
kits of parts, or separately.

Prices for complete kits start at £23-75 + 45p pp. + VAT for mono tuners, (phase locked decoders are also available to fit in
the cabinet). Please send large SAE for complete details of special offers and our complete lists. g

TEXAN AMPLIFIER

The Cabinet of the Nelson-Jones Tuner is specially designed to match the
Texan amplifier cabiner, see photographs, so that owners of Texan's are
assured of compatibility, both in superb pertormance and appearance.

_"‘ ATy & %

TR

Texan amplifier kits are available at £28-50 + 45p pp. + Vat.
Worried about tuner alignment? then let our alignment service take over.

ALL PRICES INCLUDE VAT

BARGAIN PARCELS 14Ib at £1:60 plus 35p p.p.; 28Ib at £3-00 plus
S7ipp.p.; S6lbat £4-95 plus £1-374 p.p. Contain pots, Res. Valves, Diodes
g‘:gponrds. Chassis, Valveholders, etc. Good value save £££s. Lucky Dip

Tvice.
FANTASTIC BARGAIN, New 6 inch tubes. E450 4/B/16 4VH. medium
Persistance, green. Ideal scope tube.
Also 7BP7. All unused as new. Price £1-55 post paid.
NEW HEAVY COAX CABLE dia, 3" 70 ohms approx. S0ft. lengths £1-55,
p. & p. 324p. 100 ft. lengths £2-97, p. & p. SSp.
AERIALS. New Condition Whip Type, 4ft. 22p; | 1ft. 82}p. ail collapsible
type. P. & p. 4ft. 10p, 11ft. 15p. New bases on adjustablc clamp for the
above, 674p. p. & p. 27!p.
CRYSTALS AS NEW. Hc 6u, 5,345; 5,030; 4,945; 4,875; 4,840; 4,795
4,580; 4,660, 4,520; 4,510; 2,295 Kc/s. 55p each plus 8p p.p.
OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 2¢in., 2in.
mill amps, volts, amps. Mixed at the bargain price of £2:20 P. & P. 27{p.
minimum order of six.
ANY HEIGHT AERIAL TUBULAR SECTIONS 3§~ dia. X 3ft. jong. Brass
screw in ends, copper coated and painted. Good condition. 22ip p. & p. 5p
cach. Minimum order 6.
AS NEW AERIAL TUNER UNIT No. 6 RF, consisting of 14 inch 500 mico/
ampmeter 3 gang tuner 75 PF geared BNC type socket size 54" X 43" x
5". Price £1-65, p. & p. 274p.
NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft 50p, 100ft.
60p, p. & p. 22p.
AERIAL POLES 4ft high 2" in diameter push-in type as new 75p each p. & p.
25p each minimum four.
AERIAL MAST POLES approx. 5ft high 2” dia. Interlocking ends. Mini-
mum order three. New condition, £1-10 each section. Carriage 374p each
section. $” 75 ohms Coax in 50ft coils with BNC plugs good condition.

ingered Freds among us

NEW STEPHENSPEAKERS

A new range of loudspeaker kits and cablnets with a
style and specification for every purpose. You'll be
cheating a bit if you tell your friends “made it myself”.
We supply superb craftsmen built fully finished cabinets
in beautiful stain and scuff resistant vinyl in white or

teak. ' ) Price £1-10 + 32ip p.p.
Just fit the speaker cloth (supplied) and screw in your AS NEW 500ua PENNY SIZE METERS complete with jack plug price
speaker. £1:10 each, p. & p. 10p.

HIGH QUALITY
AT LOW COST

Send for our free booklet
" Choosing a Speaker

='=' STEPHENSPEAKERS,

WILMSLOW AUDIO, Dept. ‘PW', Swan
300

Works, Bank Square, Wilmslow SK9 1HF

COMMUNICATION RECEIVER PCRS price £10. post paid.
C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS.

A. H. THAGKER & SONS LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
' Staffs.
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THIS IS THE FIRST PAGE

OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Priccp  Tupe Pricep  Tuype Pricep  Type Pricep Type Pricep
AC107 22 AD161 37 BCl145 50 BD133 72 BIi82 44 MATI20 21 2(:308 39 2N2148 a3 2N3053 19 2N 4059 11

AC113 22 ADI162 37 BClM7 71 DBDI35 44 BFis3 44 NATI2l 22 39 66  2N3054 5L 2N4060 13
ACI15 26 ADISl & BC148 11 BFIS4 28  MPrio2 48 22 39  2N3055 5B 13
AC117K 22 ADI162 (MP) BC149 13 Briss 83  MPKFIo4 41 18 282193 39  2N3391 18 13
AC122 13 81  BCI5S0 20 MPP105 41 20 oN2194 38  2Na’mA 18 18
AC125 19 ADT140 b5 BCIsl 22 39 18 2N 18 19
AC126 19 AF1l14 27 BC152 19 70 18 18 18
AC127 18 AF115 27  BC1s3 3l 42 13 18 19
AC128 19 AF116 27 BC154 33 46 19 19 19
AC132 18 AF117 27  BCI57 20 62 19 23 18
AC134 16 AF118 39  BC158 13 42 33 238 19
AC137 18  AF124 33 BC159 13 28 18 31 19
ACI41 18 AF125 28 BC160 50 55 18 48 18
ACI41K 19 AF126 31  BCl8l 55 55 18 17 18
ACl142 18 AF127 31  RCla7 13 48 33 17 13
ACl42K 18  AFI139 33 BC168 13 55 33 31 a5
AC151 17 AFI78 33 BCis9 13 22 2G4t 28 31 35

27 2N 3R8 38

AC154 22 AF179 55 BC170 13
18 ON388A 6l
o

2N545
ACI55 22  AFI1R0 55  BCl71 18 2Na646 10 28301 55

AC158 22 AFI81 50  BC172 18 14 404 22 an3702 11 283024 48
AC157 27 AF186 50  BC173 18 11 31 11 28302 46
Q PG 22 AF239 41 BC174 18 11 48 12 28303 61
(XY ace 22 ALIO2 72  BCIT 24 18 54 11 28304 77
AC167 22 AL103 7 BC177 21 16 46 10 28305 93
jufl  AC168 27 ABY26 28 RCI78 21 17 50 12 28308 93
AC169 16 ASY27 38  BCI79 21 17 14 8 28307 93
'Q) ACI78 20 ASY28 28 DBC180 27 28 15 10 28321 82
(N AC177 27  ASY?9 28 BCl81 27 17 27 10 28322 46
Q AC178 81 ASY50 28 RCI82 11 17 39 10 283224 48
AC179 31  ASYs1l 28  BClReL 11 17 9 31 28323 62
AC180 19 ASYs2 28 BCI8’ 11 17 10 55 28324 77
[{] Acisox 22 ASYs4 28 BCISSL 11 22 13 39 28325 ki
~ IR 19 ASY55 28 BCI84 13 22 33 31 28326 kel
ACIBIK 22 AS8Y56 28  BCI4L 13 23 39 31 928327 77
AC187 24 ASY57 28  BCIse 31 22 27 33 28701 18
Bl ACI87K 22  ABY58 28 BCI87 31 28 55 2! 2 31 40361 44
D B 24  AS721 44 BC2T 12 28 31 oN3sel0 2N 30 40862 50
AC188K zg BC107 10 BC208 12 28 3% 2N30i1 16 2N4038 13
ACY17 2 BC108 10 BC209 13 28 2
ACY1S 22 BCl09 11 BC212L 12 31 22 DIODES AND RECTIFIERS
Q ACY19 22 BCI3 11  BC2i3L 12 31 18 AAllS 9 BY133 23 0A70 8
) ACY20 22 BCll4 17 RC214L 18 28 33 AAI20 9 BYIB4d 55  0A7TY 8
ACY2l 92 BCls 17 DBC22s 28 28 23 AAM29 9 BYX38/3046  OASBL 8
0 Acyz2 18 BClS 17 BC228 38 39 23  AAY30 10 BYZI0 38 OA85 10
ACY27 20 BC1!7 17 BCY30 27 44 92 AAZ13 11 BYZIl 33 0A%0 7
K'q cys 21 BCus 11 BCY3l 28 48 24 BA00 11 BYZ12 33 0A91 7
ACY29 30 BClI9 33 RBCyY32 83 Briss 88 48 16 23 BYZi3 28  OA95 8
£ ACY30 81 BCI20 88 BCY33 24 BIlw 44 44 16 24  BYZIE 44  0A200 7
ACY31 81  BCI2S 13 BCyas 28 BFlez 44 44 19 18  BYZI7 39  0A202 8
tadl ACY34 23 BOI2S 20 BCY70 16 BF1Gz 44 22 18 13 BYZI8 39  8DIO 8
ACY35 23 BCi32 13 BCY71 20 BFls¢ 44 48 23 16 BYZ19 81  8SDI9 8
o  acyss 81 BCI3t 20 BCyY72 18  BFI6§ 44 14 23 15 CGe2 1N34 8
ACY40 18 BCI3S 13 BCZ10 22  BFi6? 24 19 26 17 (0A91 Eq) 8 IN34A 8
PR aCY4l 20 BCI36 17 BCzu1 g8 Briz 24 33 28 183 CG651 1N914 7
: ACY44 39 BC137 17 BCX12 28 BF175 39 30 22 19 (DATO-OATY 1N918 7
3 AD130 42  RBCI39 44 BD121 86 BT177 39 21 22 13 Bq.) 7 IN414B 7
(@] ADIO 53 BCL4O 33 BDI23 7 BF173 33 21 35 18 045 39 18021 11
AD142 53  BCl4l 33 RDl24 68 BFI79 383 21 50 17  OASSL 23 18951 7
7y /D8 42  BCl42 33 BRDI31 65 BFIso 33  MaT100 21 27 41 17 0Al0 39
it AD149 55  BCl43 33 BDIs2 68 Brisi 33  MAaTlol 22 44 2N2147 78 18 0A47 8
»
1 NEW COMPONENT PAK BARGAINS B0 (R IR . THE NEW S.G.S. EA 1000 AUDIO
o I MIXEDELECTRONICCOMPONENTS
No. Qty. Description Price Tesistors, capacitors, pots, electrolvtics AMP MODULE *Guarantee
C1 250 Resistors mixed values approx. couat by weight .. 0-55 and colls plus many other useful itema.
200 Capacitors mixed values approx. count by weight . 55 Approximately 3lbs in weight. Price incl.
50 Precision Resistors 1% mixed values [ .. 55 T. & P. £1-85 only. a s

-85 Exceptionally good ralue

it R.M.S.
10 Reed Bwitches ) 5 §05 BRAND NEW ONLY

0
0
0
44 0
] ]
- o
S MicroBwitches . ... .. uBd

) Cio 15 Assorted Pots & Pre-Sets 055 POST OFFICE £2'89 each
b g
3 0
0
)
0
0

75 th W Resistors mixed preferred values
6 Pieces assorted Ferrite Roda o

2

3

4

5

6 2 Tuning Gangs, MW/LW VHF ..

7 1 Pack Wire 50 metres assorted colours
8 =

9

S13 1% Jeew Sockets 3 x 3.5m 2 x Standard Switch Types .. 0-55 TYPE TELE- et ot ol & roert
C12 40 Paper Condensers preferred types mixed vulues 55 Module Tested and Guaranteed.
C13 20 Electrolvtics Trane. types . . . . -55 PHONE DIALS Qty. 19 £2-89: 1025 £2.50 Price each. Larcer
Cl4 1 Pack assorted Hardware —Nuts/Bolts, Grommeta etc... -55 quantities quoter! on request. Full hook-up dingranis

[wi . and complete technical lata supplied free with each
e o (a0 » ONLY 83p each | o sl itaiiatts sepraiety t 10p cach.

C16 920 Assorted Tag Strips & Panels
C17 10 Assorted Control Kngbs oo . a oo
R C18 4 Rotary Wave Change Switches .. ok .. .. 0565

C19 3 Relays 6—24V Operating . . . . .. 055
c20 4 Bheets Copper Laminate approx. 107 x 77 . .. 055
Please add 10p post and packing on ail componeat packs, plus a further 10p

! on pack Nos. Cl1, C2, C19 & C20.

Each Kit contains two Amplifier Mod-

Plus much more— ules, 3 watts RMS, two loudspeakers,

15 ohms, the pre-amplifier, trans-

send now for the former, power supply module,

B front panel alnd other acces- .
ies, 1 illus-

BI-PAK “component |2 ek siage mstruc:

tion booklet designed for the ONLY

cataloglle” beginner. £1 8 . 64 FREE

Further details available on

5p to cover postage, etc. request. 281 0

NOW-TURN OVER FOR MORE FANTASTIC OFFERS
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NEW LOW PRICED TESTED S.C.R.’s { KING OF THE PAKS Unequalled Value and Quality | QUALITY TESTED SEMICONDUCTORS
PIVIA 34 64 54 7A 10A 164 304 Pak No. Efice
TO5 TOGGTORETOB4 TO48 TOIBT 048 TO48 S E K NEW BI-PAK UNTESTED Y p—— . :5
80 0-26 0-28 0-39 0-39 0-52 0-55 0-59 1-27 ed spot transistors PNP ... .. ... °
100 0-28 0-37 0-52 0-52 0-55 0:64 0-70 1-54 R A SEMICONDUCTORS Q2 18 White apot R.F. transistors PNP . 0-56
39 0 0-67 0-8 Q3 4 OC 77 type transistors ... ..... 0-55
200 0-39 041 054 054 0 63 0-83 1-76 )
400 0-48 0-52 0-62 0-62 0-74 0-83 1-03 1.93 Money back refund if not satiafied Q4 6 Matched transistors 0044/45/81/81D 0-55
600 0-59 0-63 0-75 0-75 0-85 107 1:38 — Q8 4 OC 75 transistors ... . 085
800 0-70 0-77 0-88 0-88 0-99 1-32 1-65 440 Pak No. Description Price 33 3 28 IZ;{:::"’.SSL e T ggg
18] P ' n. N
£p 8 C 12 istors PNP -
SIL. RECTS. TESTED U 1 120 Glass Sub-Min, General Purpose Germanium Diodes 055588 3 aas e mnelstore ENFIL oaes
U 2 60 Mixea Germanium Transistors AP[RF Q10 7 OC 71 type transistors -85
v d
PI ME& 300mA 6502’1A (l)AGG ‘1]50.»; gAlﬁ ‘1)0;\'; 806\6 U3 75 Germanium Gold Bonded Bub-Min. like O A 045, 0A47 Q2 l"‘l?}"/llsyus Complementary palrs a
100 0- 04 0-07  0:08 015018 0-26 083 | U 4 40 Germanium Transiators like OC81, AC128 ; it .
200 0-06 0-J0 007 0:16 022027110 | U 5 60 3 Q12 3 AL 116 type transistors 0-55
4000-07 0-15 0.08 0-22 0.30 0. I_J 5 60 200m A Sub-Min. Silicon Diodes 83 1 Q13 3 AF 117 type transistors . 055
. : 030 041 1-38 | 76 30 8IL. Planar Trans. NPN like BSY95 4, 28706 0-55 | Q4 3 OC171 L. type tranaintors . 055
6000-08 0-18 0-11 0-26 0-38 0-50 2-05 i 7 2N2926 Sil. Epoxy transistors
800011 019 012 0-28 0-41 0-61 2-20 | U 7 16 BIL. Rectiflers TOP-HAT 760mA VLTG. RANGE up to 1000 0-85 ivedlcoloaral ot A tansistors
}ggg 0-12 8'28 0-16 0- 33 051 0:70 275 U 8 50 Bl Planar Dicdes DO-7 Glass 250mA like 0A200/202 . 0 2 GET880 low noise Germanium
37— 042063083 — U 9 20 Mixed Voltages, 1 Watt Zener Diorles T S o o on ooy P
TRIACS FULL RANGE oF Ull)_ 2 2 PAYOD charge atorage Diodes DO-7 Glass . . . - . MA‘DT ‘82 X MAT 100 & 2 X MA’l"
TEOOA. G os | ZENER DIODES Ull__ 25 PNF 8il. Planar Trans. T0-5 llke 2N1152, 2N2004 120 . . 0
A 104 | O OLTAGE RANGE | 712 12 Bilicon Rectifiers Epoxy K00mA up fo 800 PIV - 3
TO-5TO-BETO48 ) 5.357. " 400mV (007 | U1 30 PNP-NPN SH. Tranaistors OC200 & 28 104 121 4 (R
£p £p £p Care) 15p ea. 1}W (Top- § i+ 4 0C 44 Germanium transistors A.F. 0- 56
Fat) 20p ea. Jow (80-10 I_Jld 150 Mixed Silicon and Germanium Diodes ... ... .. b 4 AC127 NP'N Germanium transistors 0-5§5
100 83 55 83 Btud) 33p ea. Ul5 25 NPN 8ll. Planar Trans. T0-5 like BFY51, 2N687 .. 0-55 | Q22 20 NKT translstors A.F. R.F. coded .. 0-88
200 55 68 29 U16 10 3 Ainp Bilicon Rectifiers Stud Ty pe up to 1000PIV 085 332 lg 3: g‘l“d?éggg" diodes sub-min. . . .. g'gg
400 77 82¢ 121 10 amp POTTED U17 30 Germanlum PNP AF Transistors TO-5 like ACY [7. '22_ 955 Q26 15 IN914 Sllicon dlodes 75 PIV 75mA 0-55
BRIDGE RECTIFIER Uls 86 Amp Sillcon Rectlfiers BYz13 Type up to 600 PIV .. 0-55Q26 8 OA9% Germanium diodes sub-min
prees on heat sink UI9 25 Silicon NPN Transistors llke BC108 085 1N6GY 0-58
FOR UBE WITH y U19 25 Sllicon NPN Translstors llke (R B O IOARR rpenascaotra [
TRIACS 100P1V. 995 each | G50 12 1.5 Amp Silicon Rectiflers Top st up (0 1000 PIV— 0-85 0 6 é?,won poi’;‘:;’;'c;fg;‘,fgz.z e B
BR100 (D32) 41p each TU21 30 AF. Germanium Alloy Transistors 2G300 8 Series & OC7U_ 055 | Q29 4 Silicon transistora 2 x  2N698,
—_— S 2N697, 1 x 2N698 ... ... -85
2 Amp. BRIDGE RECTS. | U23 30 MADT's like Milz Series PNP Translators ) 1 x
FREE 50 v RMS  35p each| U24 90 Germanium 1 Amp Hectifiers GIM Serles up to 700 FIV 086 | 30 7 Bllicon Ot Gnntinn 2N‘°° B
2:: bct:]pokl;nk":e! {z\:‘: ]428 v {mg g%: » { U286 25 300 MHz NPN Billcon Translstors 2N708, B8Y27 . 0585:Q31 6 s:}y;on switch tranaistors 2N708 055
v R O 7 0-55 NPN ... B
orders valued £4 or over. § 8170 16 mm x 16 mm, | U28_ 30 Fast Bwitching Bilicon Diodes like IN814 Micro- Min R
— o ™™ | 02712 NN Germantum AF Trandiwtors TO-1 like ACIZT 055 | 992 3 PNP Silicon transistors 2 X 2N1131, o5
BRAND NEW TEXA U290 10 1 Amo BCR's TO-5 can, up to 600 PIV CRB1/25-600 110 .
1-10 1 933 3 Btiicon NPN transistora 2N 17 0-55
GERM. TRANSISTORs | T 48 TINIJUNCTION | crr—r N202/ 0551 Q34 7 Hilicon NPN transistors 2N2369,
TRANSISTORS Uso 15 Plastic Silicon Planar Trans. NPN 2N2 85§ Q con rans ] .
Coded and Guaranieed | Direct replacement for | U31 20 Silicon Planar Plastic NPN Trans. Tow Nolwe Amp 2N3707 0 D B B o soaniesoe O
Pak No. EQVT :'11: j]"e:“('r"‘"_al’]"ﬂ: 2?\9£ Ua2~ 25 Zener Diodea 400m™ DO-7 case 3-18 volts mixed 0 I x oNaeos 2 X AN 055
TL 8263713 OCT1 | lent to aNo64g @ U35 16 Plastic Case | Amp Bilicon Rectifiers IN4000 Series . 055 [ 38 7 2N3646 TO- 18 plastic 300 Mz KPN 0-55
T2 8 D1374  OC75 25 100+ U34__ 30 Billcon PNP Alloy Trans. TO-5 BCY26 28302/4 0-55 | Q37 3 2N3053 NPX Sllicon trﬂ\mlstgra .- 088
T3 & s0amr oomDf030 028 022 ) U3 25 Silicon Planar Transistors PNP TO-18 2N2006 . . 086 | 938 7 NPN transistors 4 x 243703, 5 x O
a0 8 o U3 25 Silicon Planar NPN Transistors TO-5 BFY50/61/62 .. 0-85
T6 8 2G344B 0C4¢ | CADMIUM CELLS | U37 30 Silicon Alloy Transistors 86-2 PNP 0C200, 28322 .. 065 | B ECTRONIC SLIDE-RULE
& BEEdD HEh ORP12 48n UU38 20 Fast Swltching Silicon Trans. NPN 400 Mtz 2N30TL 086 L.\ "\ioe giide Rule, designed to implity Elec-
TO 8 2G3994 21\17'102 ORP60, ORPAl 44peach | UB9 30 RF. Germ. PNP Transistors 2N1303/5 TO-5 _ 0-85 | tronic calculations features the followlng scales:—
T10 8 2(5417‘ AF117 U40 10 Dual Transistors 6 lead TO-5 2N2060 . ...... 0-55]Conversion of Frequency and Wavelength.
Al 65p each pak GENERAL PURPOSE | U41 25 RF Germanium Transistors TO-1, OC45, NKT2 ... 0865 ey G by L) [ off i (i
RPN STLICON SWITCH-{ U42 10 VHF Germanium PNP Transistors TO-1 NKT667, AF117 0-55 | Volume of Cylinders. Resistance of Condictors.
D1699 NPN SILICON IRG TRANS. ~TO-18| (35 25 Bil. Trans. Plastic TO-18 A.T. BC113/114 - 0-85 | Weight of Conductors. Decibel Calculations.
DUAL TRANSISTOR SIM. TO 2K708/8. BSY- [ oo oo aip Plastic TO-5 BC116/116 0-55 | Angle Functions. Natural Logs and 'e’ Functions.
(Similar to 2N2060) 27/28/85A. Al ueable LD LMD ) 19 bl - Multiplication and Division. Squaring, Cublng
1 of 1004+ devices no open or short | U45 7 3A BCR. TO68 up to 6HOPIV 1'10 | and Bquare Roots. Conversion of kW anid Hp.
0-28 0-28 0-23 clrenits. ALSOQ AVATL- A must for every electronic engineer and enthusi-
———— e | ABLE in PNP 8Im. to | Code No's. mentioned above are given as a guide to the type of device in | ast. Size: 22 em x 4cm. Complete with case and
ND 120 NIXIE DRIVER 2*;‘-’95‘6. “CIYW- W'hetn the pak. The (devices themselves are normally unmarked. instructions. Price each: 8389
TRANSISTOR ordering please atate

Buitable replncemen! for
BSX 21, C 407, 2N 1893
120veb.

100+

1 25
0-19 0-17 o0-18
— e
8il. trans. suitable for
P.E. Organ. Metal TO-18
Eqvt. ZTX300 54p esch.
Any Qty
e e
GP 100 TO3 METAL
CASE GERMANIUM
Vebo=80V. Vceo—50V.
1.C.=10 amps. Ptot=
30W. hfe—30-170.
Replaces the majority of

preference NPN or PNP.

£
20 For 085
50 For 110
100 For 1.02
500 For 825
1000 For 14-30

SIL. G.P. DIODES £p

300mMmW R0..0-85
40PTV(MIn.) 100. 1.85
8nb-Min. 500 550

Full Tested 1,000 8-90
Ideal tor Organ Bullders.

R 2400 TO3 NPN

SILICON PHOTO TRAN-
S8ISTOR. TO-18 Lens end
NPXN 8im. to BF' x 25 and P21.
BRAND NEW. Full data
available. Fully guaranteed.
Qty. 124 25-99 100 up

Priceeach 49p 44p 38p

F.ET’S
2N3819 3lp 2N6458 35p
2N3820 B85p 2N5459 44p
2N3821 3gp BFW10 8ap
2N3823 81p MPFI05 41p

INTEGRATED CIRCUIT PAKS

Manufaclurers “Fall Outs” which include Functional and Part-Functional Units.
These are classed as 'out-of-spec’ from the maker's very rigld specifications, but
are Ideal for learning about 1.C's and experlmental work.

Pak No. Contents Price Pak No. Contents Price | Pak No. Contents Price
UIC00 =12 x 7400 0-55 UIC46=05x7446 0-55 UIC86 5 x7488  0-65
UIC01=12x7401 0-55 UIC47 =5 x 7447 055 0=5 x 7490 085
UIC02=12x7402 0-565 UIC48=5x7448 0-55 055
UIC03=12x7403 0-85 UIC50=12x7450 065 0-56
UIC04=12x 7404 065 UIC51--12x7451 0:55 0-55
UIC05=12x7405 0-85 UICs3-12x 74563 0-55 UlCY94=5x7494 0-85
UIC06 =8 x7406 0-55 UICb4=12x 7454 085 UICI5 -5 x 7485 0-55
UIC07=8x7407 0-55 UlC60=12x 7460 0-55 VICYE=5x7496 0-85
UIC10=12x7410 0-85 UICT0=8x7470 0-55 UIC100=5x 74100 0-85
UIC13-8x7413 0-85 UICT2=8xT7473 055 UICiI21=5x74121 0-55
UIC20-=12x 7420 0-65 UICT3=8x7473 0-55 UICI41=5 x 74141 0-55
UIC30—=12x 7430 0-55 UIC74 =8 x 7474 0-85 | UICI51 =5 x 74151 0-65
UIC40=12x7440 0-55 UICT 0-85 UICI154 =0 x 74154 0-55
UIC41=5x7441 0-55 UIC? 0-55 , UICI93 -5 x 74193 0-65
UIC42=5x7442 0-85 UICS: 0:85 | UICI99=5x74199 0-58
UIC43-5x7443 0-55 | UICS 0-55

UIC44=5x7444 0-55 | UIC82=5x7482 0-55 | TVICXI=25 Assorted
UIC45=5x7445 0-55 | UIC83=5x7483 055 74's 1:85

Packs cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1.

80p PER PAIR

302

M/P COMP GERM TRANS.
OUR LOWEST PRICkL OF

25

1
0:874 0-35

hie=typ. 1004T

Germaniun ver tran- | SILICON HIGH
sistora In the OC, AD voLTAGE NEWSIHIEDITION
Veho =250V, ceo-
ond KT range. e | 100V, 10=6 sepe| TRANSISTOR — EQUIVALENTS
0-48 0-44 0-40 Ptot = 307 . hie = typ.20 BOOEK. A complete cross reference
iT-5MHz. and equivalents book for European,
e e e 1 25 100+ American and Japanese Tranais-
GP 300 TO3 METAL 0-55 0-50 0-44 tors. Exciusive to BI-PAK 09p
CASE SILICON each.
Vebo = 100V. Vceo =60V
1.C.=15 amps. Ptot
115W. hfe =20, 1004T. 2N3055
\MHz. Suitable replace- A LARGE RANGE OF TECHNICAL
ment for 2N 3055, AND DATA BOOKS ARE NOW
BDY 110 BDY 20, RISAWATTSTL, VAILABLE EX. STOCK.
A
25 1004 EOWERENEN SEND FOR FREE LIST

055 0 53 0-51 55p EACH -
ADI6 |/ 162 »» BIP 19/20 TO3 KPN PLASTIC SILICON

kil Vebo— 100V. Veeo—50V 1.C.~ 10 amps. Ptot=50W.

=3MHz BlP 18/20 Matched Pair.
100+ 25 100 +
0-32- 0 86 0-61 055

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES—

18 BALDOCK STREET (A10), WARE, HERTS.
TEL. (STD 0920) 61593.
OPEN MON..SAT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m.

Please add |0p postage and packing per order. Cash with order
please. Orders to BI-PAK SEMICONDUCTORS, P.O. BOX 6,
WARE, HERTS.
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BN7400
8N7401
BN7402
8N7403
BN7404
BN7405
8N7406
BN7407
BN7408
BN7409
BN7410
8N7411
BN7412
8N7413
8N7418
BN7417
BN7420
BN7422
8N7423
8N7425
8N7426
8N7427
BN7428
BN7430
8N7432
8N7433
8N7437
8N7438
8N7440
8N7441
8N7442
8N7443
BN7444
8N7445
8N7446
8N7447
8N7448

£1-

i th
P 00000000000 PORRO000000R000R

-the lowest prices!

74 Series T.T.L. I.C’s

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

25 100+ 1 25 100+ 25 100+
17 016 0-138N7450 0:17 0-18 0-13{8N74141 @- 071 0-64
17 0-16 0 13/8N7451 0-17 0-18 0-13|BN7414521-65 £1-54 £1-43
17 018 0-13SN7453 0-17 0-18 0-138N74150£3-30 £2-87 £2-75
17 0-16 0-138N7454 017 0-16 0-138N74151£1-10 £1-05 0-99
17 018 0-13|SN7460 0-17 0-18 0-13/8N74153£1-82 £1-21 £1-05
17 016 0 13|SN7470 0-32 0-29 0-27SN74154£1-98 £1-87 £1-76
39 034 0-318N7472 0-32 0-29 0-278N7415581-54 £1-43 £1-32
38 0-34 0-31|8N7473 0-41 0-39 0 -35BN74150£1-54 £1-43 £1.82
20 019 0-18/8N7474 0-41 0-39 0-35|SN74157£2-00 £1-98 £1-87
20 0-18 0-18/8N7475 0-50 0-48 0-46/SN74160£1-98 £1.87 £1.78
17 o0-16 0-18SN7476 0-44 0-43 0-428N74161£1-98 £1-87 £1-76
28 0-27 0-268N7480 0-74 0-71 0-64/SN74162£4-40 £4-13 23-85
39 0-34 0-31|BN7481 £1-32 £1-27 £1-218N741863£4-40 £4-13 £3-85
32 0-20 0-27]8N7482 0-96 0-85 0-948N74164£2-43 £2.37 £2-31
48 0-44 0-42/8N7483 £1-21 £1-18 £1-05BN74166£2-48 £2-42 £2:37
48 0-44 0-42)8N7484 £1-10 £1-05 0-998N74166£3-85 £3-58 £3-30
17 018 0-13/SN7485 £3 96 £3-85 £3-74SN74174£2-53 2£2-42 £2-31
55 053 0-508N7486 0-35 - 0-3¢ 0-33[SN7417581-76 £1-85 £1-54
55 0-53 0-50/8N7489 £6-05 £5-78 £5-50/8N74176£2-75 £2-64 £2-53
55 053 0-50/SN7490 0-74 071 0-843N7417722-76 £2-84 £2-53
50 048 0-44/SN7401 £1-10 £1-05 0-99SN74180£2-20 £1-78 £1-84
50 0-46 0-44/SN7492 074 0-71 0-64/SN74181£8-05 £5-50 £5:23
707 0-66/SN7493 074 0-71 0-64/3N74182£2-20 £1-88 £1-76
1?7 0-18 O-ISJSNHM 0-85 082 0°758N7418483 85 £3-58 £330
50 0-46 0-44/SN7495 085 0-82 0-758N74190£2-15 £2-00 £2-04
88 083 O0-778N7496 0-98 093 0-868N74191£2-00 £2- £1-98
71 0-68 0-668N74100£1-82 £1-76 £1-71[8N74192£2-15 £2:-08 £2-04
71 088 0-86/SN74104£1-07 £1-04 0-97(SN74103£2.20 21-98 £1-83
17 0-18 0-13/8N74105£1-07 £1-04 0-97|BN7419422.97 22.86 £2-76
74 0-71 0-84/SN74107 0-44 0-42 0-408N74195£2-20 £2-08 £1-98
74 0-71 0-64)8N74110 0-61l 0-58 0-55/8N74106£1-98 £1-87 2176
43 £1-38 £1-32/8N74111£1-88 £1-27 £1-21]SN74197£1-98 £1-87 £1-76
43 £1-38 £1-328N74118£1-10 £1-05 0-98/SN74198£8-05 25-50 £4-98
98 £1-95 £1-93/8N74119£1-49 £1-38 £1-21/8N74199£3-05 £5-50 £4-95
07 £1-04 0-97.8N74121 0-44 0-41  0-38/3 Terminal Pos Volt Reg. TO.3
10 £1-07 £1-05/8N74122£1-54 £1-43 £1-21 Plastic O/P 1.6 Amps. 4 AT7805
10 21-07 £1-05/8N74123£3-08 £2-07 £2-86'5V. & 4ATB12 12V. £1:76 each

LINEAR I.C’s—FULL SPEC.

Type No.

BP 201C—8L201C 70p
BP701C—8L701C 70p
BP 702C—8L702C 70p
BP 70272702
BP709—72709

BP 709P—pA709C
BP 71072710
BP 711-ua71l
BP 74172741

BAT03C

TAA 263
TAA 293
TAA 350

Price
1-24 25-99 100 up

59p 50p

55p 50p

55p 50p
§9p 50p 44p
40p 38p 33p
40p 38p 33p
50p 48p 44p
b50p 48p 44p
55p 50p 46p
3lp 20p 27p
hedd 86p 6lp

9] 7

98p 83p 77p
£1-87p £1.74p £1-685p

8.G.8. EA1000 £2-90p

ROCK BOTTOM PRICES
LOGIC DTL 930 Series 1.C’s

Type Price

No. 1 25 100+
BP930 13p 12p 1llp
BP932 14p 13p 12p
BP933 14p 13p 12p
BP935 14p 13p 12p
BP936 14p 13p 12p
BP944 14p 13p 12p
BP945 28p 27p 24p
BP946 13p 12p 1lp
BPY48 28p 27p 24p
BP951 72p 86p 8lp
BP962 13p 12p 1lp
BP9093 44p 42p 88p
BP9094 44p 42p 89p
BPI097 44p 42p 89p
BP9099 44p 420 39p
Devices may be mixed to qualify for

quantity price. Larger guantity prices
on application. (DTL 930 8eries only).

NUMERICAL INDICATOR TUBES

|
MODEL CD66 | GR116 3016F
»m B ] Minltron
A Anode voltage (Vdc) 170min | 1786min 5
Cathode Current (mA) 23 | 14 8 | Al indicators
0'9 + Decimal
Nunerical Height (mm) 18 13 9 point. Ali eide
—_—— | T~ | viewing. Full
Tube Helght (mm) a7 32 22 data  for all
— | — types available
| Tube Diameter (mm) 19 13 12 wide | OR request.
| —_—— i
| 1.C. Driver Rec. | BP4l or | BP41 or | BP47
| 141 141
“‘ " Tl' PRICE EACH [ a1e7 1 om0 | es0 |
RTL MICROLOGIC CIRCUITS DUAL-IN-LINE SOCKETS.
Price each 14 & 16 Lead Bockets for use with
DUAL-IN-LINE 1.C's. TWO Ranges
Epoxy TO-5 case 1-24 25-99% 100up PROFESSIONAL & NEW LOW COST.
CHEDIS 423 38p 36p 29 PROF. TYPE No. 1-24 25-99 100up.
ul914 Dual 2ifp TS8O 14 pin type 33p 30p 28p
gate 88p 38p 20p T80 16 ,, ,, 89p 35p 83p
uL923 J-K flip-fl
fip-flop 55 Blp 490 LOW COST No.
Date and Circults Booklet for IC’s BP8 14 17p 1bp 12p
Price 8p. BPS 16 18p 16p 18p

BI-PAK DO IT AGAIN!
S50W pk 25w (RMS)

01% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15Hz to QNLY

100,000—1dB. £3.58p ‘ach

% Supply voltage 10-35
Volts.

% Load—3, 4, 8 or 16 ohms.

+ Distortion—better than 1% at

1KHz.
¥ Overall size 63mm X

Y Signal to noise ratio 80dB. 105mm x 13mm.

Tuldor made to the moat atringent specifications using top quality componeats
acd incorporating the latest solid atate circultry and ALSO was conceived to fill
the need for all your A.F. amplification needs.

FILLY BUILT — TESTED — GUARANTEED.

STABILISED POWER
MODULE SPM80

APB0 is especially designed to power 2 of the ALS0
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest components
and circuit techniques incorporatlng complete short
efrcuit protection. With the addition of the Malns Trans-
former MT80, the unit will provide outputs of up to 1'%
amps at 35 volts. 8ize: 63mm x 105mm x 30mm.
These units enable you to build Audio 8ystems of the highest
quality at a bitherto unobtainable price. Also ideal for many
other applications including:—Disco 8ystems, Publlc Address,
L Intercom Units, etc. Handbook available, 100 P RICE £3:25

TRANSFORMER BMT80 £2-15 p. & p. 28p.
STEREO PRE-AMPLIFIER TYPE PA100

Built to & specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre-amplifier has been conceived from the latest circuit techniquea.
Desigmed for use with the AL50 power amplifier system, this quality made unit incorporates
no lvia than eight silicon planar transistors, two of these are specially selected low noise
NPX devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch filters are featurcs of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously variable
base and treble controls.

SPECIFICATION

Frequency Response
Harmonic Distortion
Inputs : 1. Tape Head

20Hz — 20KHz + 1dB
better than 0-1%
125 mV into 60K {2
2. Radfo, Tuner 35 mV into 50K Q
3. Magnetic P.U. 15 mV into 50K 2
All input voltages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within &+ 1dB. from 20Hz to 20KHz.
Bass Control =+ 15dB at 20Hz
Treble Control + 15dB at 20KHz

Filters : Rumble (High Pass) 100Hz

8cratch (Low Pass) 8KHz
Bignal/Nolse Ratio better than — 65dB
Input overload + 264B

+ 35 volts at 20mA

292mm x 8§2mm x 35mrm
ONLY £13°15

SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1

SPM80, 1 BMT80 & 1 PA100 ONLY £25-30 FREE p. & p.

Bupply
Dimensions

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

-PANK

P.O. BOX 6, WARE - HERTS

Postage and packing add 10p. Overseas add extra for airmail.

Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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See for yoursell the range of wonderful new kits that
Heath have presented in the latest catalogue. We now
offer something for ecveryone, including stereo hi-fi
equipment, radios, intercoms, calculators, automotive
testers, shortwave and amateur radio, testers and instru-
ments for technicians and hobbyists . . . all at money-
saving prices. And payment is so casy—choose cash
or our low deposit terms (starting at £2 per month for
up to £40 credit).

You can build a Heathkit model using only a solder-
ing .iron and a few simple hand tools. Foolproof
assembly is guaranteed using the step-by-step construe-
tion manual included with every kit.

Add to this a technical consultant service both before
and after purchase and you will see why kit building
the Heathkit way is so popular all over the world.

Send now for your free copy of the Heathkit elec-
tronic kit catalogue—and if your friend is likely to
borrow it. fill his name und address in below and we'll
send him a copy too !

L X R __§ R "N W]
D Please send a FREE Heathkit Catalogue to my
friend
NAME
ADDRESS

Multicore Solder Cream
for high quality joints in
the Electronics Industry

New Multicore Solder Cream god spread. strong joints with
was designed Tor jobs where low contact angles. Suitable as
second best will just not do. atemporary adhesive during
Like manulacturing diodes for assembly. the clear colour flux
mslance. Or making a tuner residue—without solder
chassis. or soldering thick-film globules—makes inspeclion
circuits. Multicore Solder easier. There are three types
Cream. a finely graded solder of Mullicore Solder Cream
alloy powder in a thixotropic one of them mav be just what
organic vehicle, is easier voure looking for
quicker. more economic and
more reliable than
conventional techniques.

For tull information on this
or any other Multicore
products. please write on vour

Mullicore Solder Cream is company’s
dilferent. It doesn't spit or letterhead
need stirring. It can be applied direct to:

by svringe. automatic
dispensers or screen printing
giving instanf soldering with

”ﬂ&’l&ofe
“m ,,'.» SOLDER

i

Multicore Solders Ltd., Maylands Avenue. 1 emel | lempstead.
Herts 12 760 Tel: Hemel Hempstead 3636, Telex: 82363

HEATH (GLOUCESTER) LTD.. DEPI. PW/08/73

Schlumberger BRISTOL ROAD. GI.OUCESTER GL2 6EE

IR NN e DD DEERS D R
D Please send me a FREE Heathkit Catalogue

D I want to know more about vour Cash and Low
Deposit Terms, without obligation.

NAME

ADDRESS

HEATH (GLOUCESTER) LTD.. DEPT. PW/08/73

Schiumberger BRISTOL. ROAD. GI.OUCESTER GI.2 6EE

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 4285
THE T.V. GRAVEYARD OF THE NORTH, AS SEEN ON T.V.

CLOSE TO THE MOTORWAY. PLENTY OF FREE PARKING
SPACE. EST. 1935.

SPECIAL OFFER

1000 PYE [9” I3 Channel T.V. Sets. Brilliant Picture, Extra Slim
Bench Tested. Sold with Money Back Guarantee. Hurry, have a
second set at the price of £5-50. Plus carr. and ins. £1-80.
FAMOUS R. & A. 7> 4" Speakers ex T.V. 3 Ohm 2{ Watt 50p.
Post and Packing 12p.

COMPLETE UNTESTED T.V. SETS. With back and all valves. .
BBC | and ITV 17" 90° Tubes £1-10. 17" [10° Tube £2-20. 19"
£3:30. Carr. and ins. on any set £1-75. N
Reclaimed T.V. Tubes. All with |2 Months Guarantee, AW43/88
£1-65, MW43/69 £1-10, AW43/80, £1-65. Carr. and ins. on any
tube £1-75.

t Cwt. of ex Government Scrap Resistors, Panels and Gears, etc.
30p. Carr. 80p.

SPEAKERS REMOVED FROM T.V. SETS, all 3 Ohm 2} Watts.
7 x4", 6 x 4", 8 x24". All at 27p. Post and packing {2p.

TOP QUALITY TAPE. Reel to Reel 5" ST, 44p 5" LP 55p. 5} LP
60p. 7" ST 66p. 7” LP 80p. Cassette Types C60 35p. C90 45p.
C120 55p. Post on any tape 12p.

Jap Earpiece 8 Ohm Magnetic 3-5 12p.

Ex Equipment Valves all tested on our Mullard Valve Tester
before despatch. 3 months guarantee on all valves. Single Valves
Post 3p, over Post Free,

ARP|2 6p  PCF80 6p  PY82 10p
EB9I Sp  PCC84 6p  PY33 20p
EF80 10p  PCL82 14p  UISI 20p
EBF89 15p  PCL83 Isp  6BV77 12p
ECC8! 12p  PCL84 15p 6BW7 12p
ECC82 12p  PL82 10p U4 20p
EF9I Sp  PL83 10p  6F23 15p
EY86 22p  PL36 17p  20PI 12p
EF183 20p  PY8I 10p  20P3 12p
EF184 20p  PY8OI 17p  30F5 20p
PY800 17p  30FLI

ABOVE PRICES INCLUDE V.AT.

www.americanradiohistorv.com
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designéd or the discemning

Everything you need in the way of Discotheque
equipment, Our 4 Disco Studio Centres with full
light and sound facilities offer a comprehensive range
of DJ Electronics equipment —

apart from being appointed stockists for AKG, Reslo
Sound, Beyer, etc.,etc.

Our equipment is designed to provide maximum flexi-
bility of operation. We have a range of versatile
component units suited for the enthusiast and pro-
fessional alike.

In fact you decide the specification and we provide
the system. Amplifiers — Speaker Systems — Micro-
phones — Discotheques — Sound to Light Units —
Effects Projectors — Strobes. All you need including a
wide range of sliders with ready cut panels.

Send for our new catalogue — you can mail order
with no-deposit credit terms.

Qur Studio Centres are open Monday to Saturday.

DISCOSCENE
536 Sutton Road, Southend, Essex — (0702) 611577

DISCOSOUND
122 Balls Pond Road, London, N.1 — (01) 254 5779

HENRY'S DISCO
309 Edgware Road, London, W.2 — (01) 723 6963

DISCOSOUND
90-98 Shaftesbury Avenue, London, W.1. —
(01) 437 5832
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WEYRAD
IMPORTANT ANNOUNCEMENT

IT IS WITH GREAT REGRET THAT WE HAVE TO STATE THAT OWING TO
REVISED COMPANY POLICY WE SHALL NO LONGER BE PRODUCING
COMPONENTS FOR AMATEUR CONSTRUCTORS OR SMALL QUANTITY USERS.

THIS CHANGE WILL COME INTO EFFECT IMMEDIATELY AND WE ARE UNABLE TO ACCEPT FURTHER ORDERS
FROM THE TRADE OR INDIVIDUAL CUSTOMERS. EXISTING ORDERS WILL BE COMPLETED WITH A MINIMUM
OF DELAY.

WE ARE SORRY TO HAVE TO TAKE THIS STEP WHICH HAS BEEN FORCED UPON US BY INCREASES IN THE
COST OF LABOUR AND MATERIALS WHICH NOW MAKE ANY FORM OF SMALL SCALE PRODUCTION
HOPELESSLY UNECONOMIC. IN CLOSING THIS PARTICULAR FACET OF OUR BUSINESS WE SHOULD LIKE
TO THANK ALL OUR PAST AND PRESENT CUSTOMERS FOR THEIR VALUED SUPPORT OVER MANY YEARS.

WEYRAD (ELECTRONICS) LIMITED

Laskys  ~79.._

AudioTronics Catalogue1973

The new 1973 VAT edition of Lasky's famous Audio-Tronics catalogue
will be available in early April—FREE on request. The 48 tabloid size
pages—many in full colour—have been reprinted with VAT price changes
for your convenience, together with many new items. Over half the
pages are devoted exclusively to every aspect of Hi-Fi (including Lasky’s
budget SFereo Systems and Package Deals), Tape Recording and Audio
Accessorne;. Send for your copy now and see for yourself that VAT can
mean a saving on many of the 1000's of items we offer

Send this coupon with 15p for post and
inclusion on our regutar maling list.

PW14

r

NOW CONVERT YOUR
A-GHANNEL

ouni trat envelops you
from all-around—NOT just
from two sides,
Now you can have 4-channet
sound using 4-channel
quadraphonic  records or

new, Invigorating and exciting sound dimen

sion! We've done the impossible—there's
no need to spend a fortune on converting
your existing 2-channel stareo system—just

£19 buys you the famous PALM Stereo Master
Converter and two CC508 Speaker Enclosures,
teak finished, size 11 h x 8]~ w. x 4 d, housing

M.I. Speakers with a powar handling of 74 watts
per channel. The PALM 4-channel Converter is
also avaliabte saparately for only £8 85 inc. p & p

(W
'F'm (Dept. PWS) 43, BARTHOLOMEW CLOSE
LEL LONDON, EC1A THP. Tel: 01-600 3211

L G |

LEARN RADIO

& ELECTRONICS AT HOME

No knowledge needed—
build as you learn with

Extras.Tools,transistors,
< meter etc. All supplied.
the exciting new You could build a
‘Technatron’ kit. No  radio in weeks.
SEND FOR FREE 76 PAGE GUIDE TO RADIO/TV,
ELECTRONICS, C & G, TELECOMMS ETC.
D OED mm ED e an S e e ae e omm U
Dept. BPW{8 Aldermaston Court, Reading RG7 4PF|{~_{J

| Age .. cv[ewie |

BRITISH INSTITUTE OF ENGINEERING TECHNDLOGY
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TRANNIES

| DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

P/P 10p. Price list S.A.E. (Saturday callers welcome)}
ALL PRICES INCLUDE YAT

Phone Harlow 37739

£195

0 ELECTRONIC DIGITAL CLOCK

(For complete kit of parts including case.)

This 4 digit 24 hour clock is available
to readers at this special price.
Parts would normally cost over £125.
Kit of parts includes twelve IC’s,
indicators, and a smart white plastic
case.

74 Series TTL S )Y BARGAIN
' C
1 25 1 25 1 25 1 25 apaCItOI'S
§N7400  18p 15p  BN7423  b5p 50p | SN7450  18p 15p | BN7489 6 05p §-85p
8N7401  16p 15p K SN7425  B5p 50p | 8N7451  16p 15p | BN7490  74p 72
SN7402  16p 13p | BN7i27  48p 46p | SN7453  18p 15p | BN7491 1-10p 1-0dp 4 VOLT 16 VOLT a 40 VOLI,
SN7403  16p 15y | SN7428  77p 72p | BN7454  18p 15p | 8N7492  74p 72p | 47uF 6ip | I5uF éip | 47uF ip
ANT404 16p 15p | 8N7430 16p 15p 18p ;gp 8N7493 74p 72p | |00QuF 6ip | 33uF 6ip | 100uF 9
SN7405 16p 15p | BN7432 i0p 46p 33p p | BN7494 850 72p | 220uF é 68uF é 150uF 10p
SN7406  38p 35p | SN7433  B4p B82p 33p 28p | BN7495  88p 72 330:F ¢ : IsguF g: 2204F o 'l,Jnr:arked
8N7407 38p 85p | BN7437 72p 68p 41p 80p | BN7496 850 920 | \5a0,F 1 220uF 9 47QuF 19, acks
SN7408 20p 18p | BNT438  72p 89p 41p 38p | 8N74100 1-80p 1-75p 00u P “ P (o 5" Pack of 25
§N7409  20p 18p | BN7440  18p 15p 50p 47p | 8N74104 1-08p 1-08p | 4700uF  29p | 680uF 17p | 680uF 25p TR T2
8N7410 17 15p | S8N7441  74p 70D 44p 43p | BN74105 1-08p 1-06p 1000uF  17p | 1000uF  25p B5p
8N7411 27p 25p  BN7442 74p 70p 73p  70p | 8N74107 44p 42p 1500uF 25p | 2200uF 44p
§N7412  38p 35p | 8N7443 1-43p 1-37p 1-32p 1-28p | 8N74110  6lp  59p 2000uF  43p —
8N7413  32p 28p | 8N7444 1-43p 1-87p 97p  95p | 8N74111 1-37p 1-27p 6 3VOLT Pack of 10
SN7416  47p d48p | BNT445 2-00p 1-92p 1-20p 1-15p | 8N74118 1-10p 1-05p o BC108 s5p
BN7417  47p 43p | 8N7446 1-07p 1-02p 1-10p 1-05p | 8N74119 1-47p 1-37p | 33uF éip BC107 55p
SN7420  18p 15p BN7447 1-10p 1-03p 3-06p 3-85p | SN74121 44p 4lp | 6BuF 6ip (Plastic can)
8N7422 55p b60p | 8N7448 1-10p 1-03p 36p 86p | 8N7s122 1-54p 1-43p | |S5QuF 6ip 25 VOLT e
* Devices may be mixed to qualify for Price Breaks 470uF 1lp | 10uF éip Pack of 10
* |00 Plus less }0% off 25 plus break 680uF 13p | 22uF éip Plastic BC109
1500uF  18p | 47uF éip 55p
2200uf 18p | |00uF 8p
- - = 3300uF 26p | 150uF 8p 63 VOLT Pack of 10
Linear Integrated Circuits O 10e | F R o s
470uF 13p | 2 2uF éip (unmarked)
301 DIL 50p | 723¢ DIL 90p 680uF 20p | 4 7uF éip|  but tested
381 '6;099 BIL gbp 723¢  TO99 gsp 10 VOLT 1000u:F 22p | 6-8uF 2;p I
301 PIN 8p 74lc 8 PIN DIL 8p 22uF 64p | 2200uF  39p | 10uF ip| 2N264
30tA DIL 89p 74lc 14 PIN DIL 39p 47uF 6ip | S000uF  68p | 22uF éip (u:lm&rkgd)
3014 TO99 a9p 74lc TO99 41p 68uF 10
301A 8 PIN DIL 88p  747c DIL 48p 100uF bip 4l p 83p each
307 ng gep 748¢  DIL 39p 220#2 8p :gguE :;P —
307 TOY 9D | 748¢ TO99 41 330u 10p n P | Pack ot 10
307 8 PIN DIL 88p | 1L DL = 470uF 10p | 40 VOLT 220uF 196 |2x20260 55p
AOSITO9S 8-4sp z 000uF  Llp | 6:8uF  6ip | 330uF  22p|  unbranded but
3084 TO99 §.40p | 1458 TO99 1.27p 1000, P u P (ot o
709¢ DIL 35p 3046 DIL 84p 1500uF  20p | 15uF 6ip | 470uF 26p estey
709c TO99 3lp | 7503 DIL 1-27p 2200uF  24p | 33uF 6ip | 1000uF  44p| —
_ S— S e — S N — —=- —— | Unmarked but tully
tested
Transistors IMULLARD POLYESTER'’S L, s
MULLARD POLYESTER CAPACITORS €280 SERIES 10 plus 27;
ACI07 16p| BCI38 38p| BFu60 29p| 0C44  14p Diodes & 2507 P.C. mounting. 0.014F, 0-015F, 0-22uF, 31p.0-33uF, 0-047uF, 0-068uF, 4p 0 TuF. 4lp | _
AClz 1fp| BCI42  33p| BES2 180 0CI3  14p| Rectifiers |0-Ib/.LF.O-T.’;.LF.mp.O»aa;.AI’.7p.0-47;.|F,BQD-O'“#F.HD.1'0/-”‘.149.1'5#1‘-22D~2'2#l‘-279
ACI27 13p| BCl43 33p| RF330 18p OC70 —— - c « i
ACI128 13p!| BCI44 .80p| BF390 37p OC71  1dp| 1NO14 8p | MULLARD POLYESTER CAPACITORS C296 SERIES ’ |[FULLY
AC142K 22p BC145 26p| BFX84 28p 0C72 14p| IN916  BD [400V: 0-001uF, 0-0015:F, 0-0022uF, 0-0033F, 0-0047uF, 2ip. 0-0068uF, 0-01uF, 0-016u} |MARKED
ACI41K 20p, BC147  8p| BFX85 35p| OC81  14p| IN4148  Bp 0-022uF, 0-033uF, 84p. 0'047uF, 0-068uF, 0-IuF, 41p. 0-15ul’, Bip. 0-22uF, 8ip. 0.33uF. |TYPES
AC176 15p| BC148  §p BFX86 22p| 0C83  2gp| 1844 10p 12p. 0-47uF, 14p, N
AGI87 13| BC149  9p| BFX87 28p OCS84  28p 1N4007 22 |160V: 0-01uF, 0-015uT, 0-22uF, 0-033uF, 0-047uF, 0-068uF, Bp. 01uF 34p. 0-15:F, 44p. | ADI61, AD162
ACI87K 20p| BC153 16p| BFXS8 26p TIP20A 53p 18113 170 (0.22uF, bip. 0-33uF, 6ip. 0-47uF, 84p. 0°-68uF, 12p. 1-0uF, 14ip. M/P
AC188 13p| BC154 17p| BFY50 21p TII3ea 64p 18120 17p |- _————  _ ——————=——— " - 19 59p
ACI88K 20p  BCI57 13p| BFY5] 17p TIP314 6dp 18121 15p VOLUME CONTROLS 10 plus 53p
ACY17 24p| BC158 12p| BFY52 17p| TIP32A 73p| %glgo lgp Potentiometers o RECTIFIERS
ACY1S 21p| BC159 14p BFY64 38p| T1P33 £1.05 18131 p | Carbon track 0 2 .
ACYlo 85p| BCI67 13p| BFY90 72p| TIP34A | 18132  1Bp |Log or Linear PLV. 1 AMP 15 AMP e VoL
ACY20 22p| BC168 1lp| B8X20 18p £1.54 18820 8p |8ingle 18p. Dual gang (stereo) 44p 50 IN4001 44p PL4001 8p 19 9
ACY21 ng BC168 1lp| C407 22p| TIP35A 13823 1391; Single type with D.P. switch 13p extra. 100 IN4002 gip %4802 gg 10.99 s:
ACY22 18p| BC177 15p C426 33 £2:53| 1892 P | o) NTIOME 200 IN4003 b¢p 4003 10p 0
AGV36 66p| DCIT9 15p| C428  Blp| TIPS6A ‘mm 8p |SLIDE POTENTIOMETERS 400 1N 4004 84p PL4004 10p Lo Ll
ADI40 4up| BCI82L 9p| €450 P £3-19! AA119 1lp | 58mm, TRACK 600 IN4$005 8p PL4005 13p e
AD1i2 44p| LCIBAL 9p| MPBII1 36p| TIP41A 78p| AA120 Iip |SINGLE GANGED, LOG or LIN 1k to 1M.| 800  1X4006 9p PL4006 15p BC 182L:-3-4-212-4
ADI143 39p| BCI84L Op| MI'S1I2 42p TIP42A 91p| AAZI3 1lp | 45p each 1000 IN4007 10p PL4007 20p 1-9 : op
AD140 38p| BC186  33p| MPAI13 35p| 2N706 13p| AAZI5 1ip [TWIN GANGED, LOG or LIN 1k to 500k, 10 plus 14
AD150 80p' BC212L 11p| MP8121 83p| 2N930  23p }\;AZW iap | 88p each. 7 .
ADLR1 29p| BC213L 11p| MP8122 44p| 2N1131 22p| BAL0O 18p 4 -
ADI62 28p| BC214L 11p!| MP8123 50p| 2N1132 £8p| BA102 %p'CARBON S.KELETQN PRESETS BRIDGE RECTIFIERS AC127 or AC128
A r Bob| §G2ss  “bn| NKTzi198p 2N1813 92p IALlG 8p | Bmall high quality type (lincar only). P1V. 1AMP 2 AMP 5AMP 10 AMP |19 3p
AFi14 14p| BC259 9p| NKT21228p  2N1711 26p| DAl4d 14p Al valves 100-5 meg ohms. s tx ’ 10 plus 12p
AF115 14p| BC267 14p| NKT21425p| 2N2904 40p| BALG. 22p =0 For, M" ch 50 83p 53p £1-76p £2:20p |100 plus 11p
AF116 14p| BC268 15p| NKT217 55p| 2N2904A BAlss 14p |-20 wa L —— 100 85p &7p =
AF117 14p| BC300 40p| NKT26123p 44p| BAX13 l4p | VEROBOARD 015 01 200 87p 80p 21-98p £2:3lp
AF118 92p| BC30I 82p| NKT27120p| 2N2905 48p BAX16 1ip Matrix Matrix | 400 40p 84p £215p £2420 |ZENER
AFI24 27p BC302 30p| NKT27420p 2N2024 18p BAYI1S8 18D |24in x 3%in 18p 26p 600  4dp 86p £2.42p £2.75p
AF139 305 BC303 50p| NKT27625p 2N2926 10p | BAY31 2p|2jin x Sin 28p 28p 800  48p - DIODES
AF239 4lp| BC304 40p| NKT40371p 2N3053 26p| BY100 1Bp |34in x 3tin 28p 28p 400 M/W 5%
AL100 77p| BCY70 17p| NKT40583p| 2N3054 55p| BY126 1Bp |3iin x bin 83p 32p - —— | Miniature
AL102 66p BCY71 37p| NKY603F | 2N3055 52p| BY127 18p |5in x 17in (plain) 24p — BZY 88 Range
AL103 55p| BCY72 17p 66p  2N3405 44p| 3y 0 pap | Vero Pins (bag of 36), 22p THYRISTORS
ASY26 3lp| BD123 868p| NKT613G | 2N36863 87p 1,0 19 Vero cutter, 50p; Pin insertion Tools (0-1 and . All voltages
ASY27 4gp BDISO 50p gap 23702 o 11§ |0-15 matrix) at 81p. PLV 50 100 200 300 400 3333 \olr
AT103 89p| BD131 88p; NKT67428p 2N3703 9p| Y- T B = 8p each
AUIIos10| BD122 90p| NKT677G | 2Ni7o4 gp 0410 23p |SLIDE SWITCH Doty b o =
AUIIL 77p| BD135 42p 24p| 2N3705 9p| 0A47  9p (SPST 1lp each. D.P.D.T.13p each. 7 amps 88 101 1-24
BC107  9p| BDI36 50p| NKT71332p| 2N3708 89| ga70  3p | MINIATURE NEON LAMPS 1 watt 5%
BCI108  9p| BDI41£1-87| NKT77327p 2NS707 90| (uun  11p 240V or 110V 1-4 5p, 5 plus 4ip each J— All volt
BC109  9p| BD142 50p| OC19  65p 2N3708 p| OA7S 1P MR AR P 58200 volts
BCI13 154p| BF159 33p| 0C20  &5p 2N3709 gp| OA79 30 IMINITRON DIGITAL RESISTORS 14p cach
BCli6 16p, BF173 28p| OC23  33p| 2N3710 8p| 0A8l D  INDICATOR TYPE 30I5F
BC1256 16p| BF177 28p OC25  28p| 2N3711 8p| 0A85 11p |Reads 0-9 and decimals } watt 5% carbon lp each —_—
BC126 25p| BF178 28p| 0C28  38p 2N3794 17p| ga90  3p  watt 10% carbon 1p each 10 watt 5%
BCI32 16p| BF179 85p| OC29  33p| 2N3819 28p 3 (Data Sheet on request) 1 watt 109 carbon 2}p each
BC13¢ 18p| BF184 15p| OC35 38p 10361 b0p| OA9L ? ONLY £1-50 Range 10 ohms to 47 meg. All Voltages
BC135 168p| BF195 17p| OC36  38p| 40362 50p QA9 3p |16 DIL Socket 33p } watt m/o 29, 3p each 7-5—100 Volts
BC137 16p' BF244 27p| 0C41 14p' 40636 50p| 0A200 1lp |Driven by 7447 £1-05 Range 10—1 meg ochms 51p each
307
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COMET HI-FI

discount warehouses

Rec. Relai}

Comet
Price  Price
STEREQO AMPLIFIERS £p £
AKA| A A5200 87:45 84-95
AKAL AAS5500. 100-45 80-95
AKA| AA5800.. 184-45 121-95
AKAL SS1 Quadranhonlc Decoder  54:45 42-95
ALBA UA 700................... 41-72 2795
AMSTRAD 8000 MK. I 30-75 18-50
AMSTRAD IC 2000 . 50:88 28-25
AMSTRAD Integra ‘000 39-05 23-95
FERROGRAPH F307 Mk. Il (cased) 74-80 49-95
GLIXOR MW3000, 15 watts RMS
per channel . 54:45 25-9§
GOODWIN RH 2 65-95 49-95
JVC Nivico VN 300 69-85 5595
VN 700 SEA 14025 112-95
VN 800 SEA . 169-40 135-95
MCA 104Z................ 93-50 74-95
4DD5 Demodulator for CDS ... 67-10 52-95
MCA V5E/VN550 Quadmphomc 104-50 83-95
MCA V9E/VN880 Quadraphonic 170-50 136-95
VN 890 Quadraphonic .......... 236-50 189-95
KELETRON KSA 700 Mk. Ii 34-10  21-95
KELETRDN KSA 1500 Mk. 11 45-10  29-50
LEAK Delta 30 (cased) 76-88  50-95
LEAK Delta 70 (cased) 94-49 6320
METROSOUND ST20 MK, Il 46-20 3295
METROSOUND ST40 . 59-40 42-95
METROSOUND ST60 . 77-00  50-85
PHILIPS RH 520 ... 85:00 66-95
RH 5! 119:90  89-95
PIONEER SASQ0A 55-96 38-95
SAl 113-43 73905
150-34 103-95
185-12 121-95
114-40  78-85
144-10  99-95
202-40 139-95
248-60 171-95
QL600A Ouadraphomc
Conve rtor ...l 141-32 96 95
D210 Quadraphonic
decoder.............. 50-91  33-95
QABOOA Quadraphonic 249-92 172-95
QCB800A Pre-amp Quad-
raphonic .... ...... 178-31 122 95
QMB00A Pow. amp.
Quadraphonic ...... 212-14 146-95
Reverberation 202w .... 85-25 4495
RANK ROTEL 310.. 57-20 37-985
RANK ROTEL 610 66-35 5675
RANK ROTEL RA 8 116-05 78-95
RANK ROTEL RA 1210 . 141-90 9650
ROGERS Ravensbrook
(cased) 63:25 49-95
ROGERS Ravensbourne 77:00 59-50
Ravensbourne (cased) 82:50 64-95
SINCLAIR 2000 ...... 38-50 26-95
49-50 3495
cha 43-95 26 95
SOLARVOX 30. 15 watts RMS per
channel .............oo il 5165 3585
SOLARVOX MA801 2 x 8 watts
RMS plus MATRIX 4 channel .. 42:30 20 7§
SOLARVOX MAB13 2 x 18 watts
RMS plus MATRIX 4 channel .. 56-52 42-95
TANDBERG TA300 (Teak) ........ 86-32 67-95
TANDBERG TA300M (Teak) ...... 96-24 79:95
WHARFEDALE Linton amplifier .. 71-50 §1-85
All take both ceramlc and magnetic cartrldges.
TUNERS
AKAT AT550 AM/FM/MPX/FET.... 84:10 64-95
AT580 AM/FM/MPX/MOS FET 131 09 t02-95
AMSTRAD Multiptex 3000 F! 7-90  23-95
JVC Nivico MCT V5E/FT500 AM/FM 82 50 65-95
TT00 ....ooevvnnn.. 101-50
MCT V7E AM/FM 94

LEAK Delta FM

Ravensbroo
{cased) .
SINCLAIR 2000 .

424, 28-95
All the above Tuners are complete with MPX Stereo

Dec
TUNERIAMPLIFIERS

AKAI 8030........... 130-54
AKAI 8080 .............. 178-07
AKAI AS&IOOS Quadraphonlc 243-85
AKAI 6300 ...............0.0.... 129-21
AUTOMATIC RADIO CHX 9912
AM/FM: MPX stereo tuner/fampli-
fler with built-in slereo cassette
recorder ... ...t 107-25

995
12850
189-95

6995

49-95

All prices quoted in this
advertisement inciude VAT

[

Rec. Retail

Price

' TUNER/AMPLIFIERS—continved £ P

GOODMANS Module 80, 35w. RMS 87-55

Module 80 Compact . 15816

Modute 112-04
Module

100w. 130-86

GOODMANS Modute 1 ompact 230-65

JVC Nivico 4MM 1000 Ouadrnnhonlc 161-15
4VR 1006 Quadraphonic with

CD4 demodulator ............ 229-35
VR 5501 AM/FM 108-35
VR 552tL AM/FM and SEA o 172-70
4VR 5414 Quadraphonic SEA . 229-35

4VR 5445 Quadraphonic SEA.... 308-00
KYOTO 1000 AM/FM Tuner/Ampli-
fler with bullt in Stereo Cassette

Recorder. Complete with two

speakers and two mlcrophonas 79-90
LEAK Delta 75 AM/FM MPX . 163-83
PHILIPS RH 702 .. 9038
PHILIPS RH 720.. 202-41
PIONEER SX 424 AM/FM/MPX oo 118:70
PIONEER $X525 AM/FM/MPX .... 148-36
PIONEER SX626 AM/FM/MPX .... 203-21
PIONEER SX727 AM/FM/MPX .... 264-83
PIONEER SX828 AM/FM/MPX .... 313-74

PIONEER QX 4000 Quadrapho ¢
AM/F PX

M/M
PIONEFER QX 8000.

Comet
Price

ROTEL RX 154A Quadraphonlc ..

SOLARVOX TAM 1105 2 x 5 watts

RMS AM/FM Multiplex comp.

with 2 sneakers and {eaturing
Matrix 4 channel ,............. 37:06 2975
TANDBERG TR200 MPX (Teak) .. 112:20 93-95
TANDBERG TR1000 FM MPX (Teak) 163-71 138-95

TANDBERG TR1010 AM/FM MPX
(Teak) 177-33 148-95
TELETON CRS5 . .. 116-63 6495

WHARFEDALE LINTON 0
MPX 107-66 79-95
cnmldges except

Kyoto 1000 and Automnlic Radio CHX 9912 which
take ceramlc only. All include MPX Stereo Decoder.

TURNTABLES

CONNOISSEUR BD1 Kit Chassls 12-65
CONNOISSEUR BD2 Chassls . 31-02
CONNOISSEUR BD2 P/C/SAU? 3916
GARRARD SP25 Mk. Iil Chassls .. 1525
GARRARD 40B Chassls.. .. 12-85
GARRARD SL65B Chassis. 18:78
GARRARD SL958 Chassis. 46-40
GARRARD 401 Chassis .. 40-43
GARRARD SL72B Chassis . 30-73
GARRARD AP76 Chassis . 2682
GARRARD Zero 100A Chassis. 51-57
GARRARD Zero 100S Chassis .... 47-44
GOLDRING G101P/C 31-35
GOLDRING GL72 Chassis 34-65
GOLDRING GL72P 45-87

base, plinth, cover and cartridge.

wired and ready for use.

McDONALD MPGO with
...................... Sp. Price

G800 ...................... Sp. Price
GARRARD 2025 TC with
9TAHC

H ic Sp.Price

GARRARD SPZS Mk. 10l
with G800 . Sp. Price
GARRARD AP78 with Sp. Price

GOLDRING GL72 with G800E Sp. Price

The following Turntabies are complete with

GOLDRING GL7S with GIME Sp. Price 41-95
GOODMANS TD!OO with

GROOE cartridge .......... 7:29 52-95
JVC Nivico SRP 473 with NIvIco

magnetic cartridge ...... 150 5695
LEAK Delta dock with

Shure Cartridge  ........ 6507 49-95
PHILIPS GA‘M wlIh GP400

mag. Cartridge............ ‘00 34-95
PHILIPS GAZIz Eltctronlc

with GP400 cartridg 64:95 50-95
PIONEER PLAJS wlth PGS0 M-a-

netic Cart................. 2 6995
THORENS 160/C with Oﬂofon

MISE Super cartridg 99- 7895
THORENS TD125 AB Mk ‘11 with

Ortofon MISE Super Cart.  154-00 122.50
WHARFEDALE Linton with

Shure Cartridge .......... 35-11  25-95

Fully

1595
2093
12:10
15-95

23-95
33-95

Rec. Retait

TURNTABLES—continued

McDONALD MP60 Chassis
McDONALD 610 Chassis. ..
McDONALD HT70 Chassis.
McDONALD 710 Chassis
McDONALD 810 Chassis

33-44
41-80

PIONEER PL12D with base and cover 51-90

PIONEER PL61 with base and cover
THORENS TD125 Mk. Il Chaasis ..
THORENS TD125A8
TI}ORENS TD 125AB Mk.

Il with

SPEAKERS

AMSTRAD ACOUSTA 1500 (Pair)
ACOUSTA 2500 (Pai
138 (pair) Teak ...

B and W Model 70

8 and W DM2 ..

B and W DM4

B and W D5 (pair) .

CELESTION HADLEIGH (pair) .
COUNTY (Dalr)
Ditton
Ditton 25 5
Ditton 44, .
Ditton 66

FERROGRAPH S1'Inc. stand .

GOODMANS Minister (palr).
Havant (pair) .
Magister. ..
Double Max

Magnum K2 .
Goodwood .
Dimension 8
PLANAX 2 Teak or White
DIN 20 NT Kit (paln)
KELETRON KS4 (pair)..
KS6 (palr) ..
KS8 (pain) ..
KS10 (palir)
KS15 (palr)
KS20 (palr)
LEAK 150 (pair).
LEAK 250 (pair).
LEAK 6
MARSDEN HALL
NH110 (Pair).
NH150 (Pair

Dunlex 15
Duplex 25 ..
PIONEER CS53
ROG

L) nopaoaooanasapacnaaacaas
SINCLAIR Q18 .
SOLARVOX TK18S twin speaker
20 watts Teak (pair) ............
TANDBERG TL 12 Teak (pair)
TL 25 Teal\ (palr)
TL 50 T
THORPE GRENVILLE TGIOO (paIr)
TG200 (palr) ..
TG300 (pair)

Linton Mark H (p
Triton Il (pair) .
Melton Mark 1l .
Dovedale 3 Mark
Unit 3 speaker kit (Dalr)
Unit 4 speaker kit (pair). oo
uUnit 5 speaker kit (pair)........

CHASSIS SPEAKERS
GOODMANS Twin-Axiom 8
Twin Axiom 10 . o
Axiom 401.
Audiom 8P .
Audiom 10P..
Audiom 12P..
Audiom 15P
Audlom 1
Audiom
ARU 172
Axent 100 .
Midax 650 .
Attenuator. .

Super 10/RS/DD .

180-33
83-60
09-04

126 50

4400
55-00

79-70
31-85
46-15
61-55

Comet
Price
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wwwW americanradiohistorv com



www.americanradiohistory.com

OVER 1000 ITEMS ALWAYS IN STOCK

All items brand new and fully Guaranteed

and backed by after-sales service
— latest models in manufacturers’ sealed cartons

TOMET HIGH FIDELITY DISCOUNT WAREHOUSES

COMET for

after-Sales Service
THROUGHOUT THE UK

Service  Departments st Hull Birmingham, Bridlingtan,
Dagenham, Doncaster. Edinburgh. Eastieigh, Goole, Hackbridge.
Hayes, Jarrow. Lreds. Leicestes Nottingham Rentrew. Rochdale
Rochester. Sheffield, Teesside, Wigan

Rec. Retail Comet

Price  Price
TAPE RECORDERS—coanued £p £p
FERRQGRAPH 702/704 .. 220-00 16795
FERROGRAPH 722/724 258-50 19495
FIDELITY Braemar 4-track.. .. 32:64 18:59
GROSVENOR 900 8-track record.
play-back_deck ... 5115 3695
GRUNDIG TK 121 (twin- track) 52-95 38-95
GRUNDIG TK 141 (4-track) ...... 58-47 43-95
GRUNDIG TK 147 (4-track auto) .. 92:87 72-85

GRUNDIG TK

2 speed) ..o 69-76 53-95
GRUNDIG TK 246 8-track stereo deck 126-78  94-95
GRUNDIG TK 3200 Hi-Fi (Battery) 135-15 99-95
MARCONI 4248 4-track, 2 speed.. 49:66 3595
PHILIPS 4416 4-track stereo recorder 137-45  99-95
PHILIPS 4418 d-track stereo ...... 189:58 13795
TANDBERG 3321X 2 track stereo

deck (Teak) 137-38 114:95
TANDBERG 3341X 4-track stereo

148 (4-track auto

137-38 114-95

deck
TANDBERG 6041X

187-62 153-95
TANDBERG 9021X 2-track stereo
........................ 236-00 198-85
TANDBERG 9041X 4-track stereo
deck ... 236-00 198-98
THORPE GRENVILLE TD1458-track
player deck ............ ... 28  13-50
TAPE RECORDERS (CASSETTE)
AKAI CS35D tape deck .......... 75-13  48-95
AKA| CS35 Stereo incl. Speakers 105-71  77:95
AKAI GXC 40D tape deck........ 89-74 62:95
AKAI GXC 40. ... ...coovvvinn 105-71  73-95
AKAl GXC 40T
amplifier ............ 157-40 109-00
AKAI GXC 45D 1ape de 112:28  83-95
AKAI GXC 46 Dolby tape recorder 143:30 8895
AKAI GXC 46D Dolby tape deck.. 131-09 91-95
AKAI GXC 65D Dolby auto-reverse
................ 145-18 101-95
BUSH ARENA C440 . 58-11  46-95
BUSH Discassette DC70 . 19-55 11-95
BUSH TP 66 Battery/Mains .. 26-70 18-95
BUSH RTP 100 Radlo/Casselte
Recorder 41-66 29-50
DECCA 2000 .. 2729 2150
FERGUSON 3253 (mams) 4115 26-95
FERGUSON 3256 (mains) .. 3661 23-95
FERGUSON 3257 ................ 53-45 37-95
FERGUSON 3257/7 speakers for
......................... 15-20  10-95

GEC CR200 AM/FM Cassette/Radio,
Battery/Mains with slide controls Sp. Price 34-95

GRUNDIG €210 Battery/Mains.. 46-00 32-95
GRUNDIG C250  ................ 60:65 46-95
HANIMEX 3030 cassetie batt/mains

with AM/FM radio .............. 4365 19-95
HARVARD Elite CassettelAMIFM

Radio (battery/mains) .......... Sp. Price 22-98
I.LTT.KBSL53 ... ............. 3100 23-95
Ua T T KB SL75 with VHF/LW/MW

....................... 48-95 39-50
I TT KB Studio 60 ... 38-95 30-75
JVC Nivico 9420 LS with AM/FM

radio, battery/mains ............ 57-84 39-95
JVC Nivico 1710 Radio/Cassette,

AMIFM .. Sp. Price 3795
PHILIPS RR 322 AM/FM Radio/

Cassette Recorder Batt/Mains 43-36 32-95
PHILIPS 2202/2203.. ............. 22:59 16-95
PHILIPS 2204 batterylmams \a 28-25 20-95
PHIL[PS 2211, with built-in mlcro-

................... 27-30 20:95
PHlLIPS 2405 Stereo with2 RH4 L,‘S 67-78 50-95
PHILIPS 3302 20-24 13-85
PYE 9116 Stereo. . 65-80 47-95
PY 20-24 14-50

€9 b
WHARFEDALE Dolby DC9 Mk. Il 111-41 82 50

Comet guarantees that a|| prlces quoted are genuine. All offers subject to availability. Make cheques, Money

ORDERING INSTRUCTIONS cartridges—add 22p for postage, packing and insurance, all other goods sent

Rec. Retatl Comet Rec. Retail Comet
Price  Price rice  Price
CARTRIDGES £p £p HEADPHONES—continued £p £0p
ADC 10E Mk. | .. Sp. Price 15-95 PIONEER SE 30A .. 45-02  10-25
AUDIO TECHNICA AT 66 . 5-98 3-30 PIQONEER SE 20A .. 9-37 6 40
AUDIO TECHNICA UM3SF fo 53-36 39-50 PIONEER SEL 20 .. 12-52 8 50
*CONNOISSEUR SCU1T .. 578 475 P{ONEER SEL 40 20-71  14:25
GOLDRING G850 ...... 2 95 SOUND MDS806 .. .. 7-18 310
GOLDRING G800 Boxed 4-20 WHARFEDALE DD1 .. 13-75 975
GOLDRING G800E_Boxed 690 WHARFEDALE Isodynamic . 21-95 16-50
GOLDRING G800 Super E. Boxed Sp. Price 10-95 HI-FI STEREO SYSTEMS COMPLETE
GOLDRING G820 .... 11-00 7-50 ALBA 852 27-95
GOLDRING GB820E 16-50 11-40 BUSH A1005 ... 55-25 47-95

GOLDRING G820 Super E 22:00 15-20 BUSH 1006 with radio . 89-06 6495
EMPIRE 1000ZE/X ...... 58-87 37-95 DANSETTE 4010 58-25 39-95
EMPIRE 999VE/X. .. 42:05 26-95 OANSETTE 4005 67-73 44-95
EMPIRE 999TE/X 24-73  16-25 DANSETTE 4020 45-50 29-95
EMPIRE 999SE/X 19-98 12:70 DECCA SQUND 6 £3-95 47-95
EMPIRE 999E/X . 1548 9-95 DECCA COMPACT 2 with radio 9603 7295
EMPIRE 909E/X ... 12:10  7-95 DECCA COMPACT 3 with radio.. 12709  99-95
EMPIRE 90EE/X . 9-41 6-20 DECCA 403 ... .. ... ...covinannn 54-45 4295
SHURE M3D . 5 81 330 ERGUSON 3450 B with Radio
SHURE M44-G 79 4:40 (new Model) .. ...............-.. 75-40  55-50
SHURE M44-7 . 7-52 4-25 FERGUSON 3451 B with Radio
SHURE M-44C 7-52 425 (new Model).. coe 7995
SHURE M44E 8-18 4-60 FERGUSON 345. 2850
SHURE M55€ 9:24 525 FiDELITY UA1 Mus
SHURE M75G . 1400 790 RAdi0 ... 94-81  67-95
SHURE M75-6 (S) 818 495 FIDELITY UA2 Music Maste 4103 2795
SHURE M75B 12:95 734 FIDELITY UA3 incl. stereo rad o.. 5973 41.9%
SHURE M75EJ 14-66 830 FIDELITY Slereo Nine. . Sp. Price 22-95
SHURE M75ED 18-10  10-2§ G.E.C. 74-89  56-95
SHURE M75€/95G Sp. Price 12-15 GROSVENOR MPX 8400 AM/FM]

SHURE MYED 18-10 9-20 MPX Tuner/Amplifier, magnetic
SHURE V15-11 3752 24-95 input, built-in B8-track cartridge
SHURE VI5-Mk. (I, ....ooonhe e 39-00 2895 player with speakers 65-75 3895
*SONOTONE 9TA iam/Saph 3-58 -30 HMV 2451 .. 115-70 8995
Starred cartridges above are ceramic—all others HMV 2452 . 62:57 43-95
are magnetic. HMV 2455 .. .. 165-90 119:00
BASES AND COVERS I T.T. KB1025 with 662 speakers .. 4565 35:95
CONNOISSEUR Plinth BD1 ...... 5-28 430 I, T.T. KB2250 with 659 speakers and
CONNOISSEUR Cover............ 3-38 320 radio ........ 136-83 105-95
CONNOISSEUR P.U. Mount Board 0-88 0-70 MURPHY 920 . 45-50  35-95
GARRARD WwB1 Base 3-56 2:70 MURPHY 940 66:25 47-95
GARRARD WB4 Base . 5-28 3-90 PHILIPS 808.... 99-53  71-95%
GARRARD SPC1 Cover. 347 2-60 PHILIPS 825 4692 3350
GARRARD SPC4 Cover.. a 413 300 PHILIPS 826. ° 71-03 45-95
Special Offer of Base and Cover to PHILIPS 835 with radio 6583 4650
m GARRARD S$P25, SLS5. SL65B , PHILIPS 836 with radio 90-05 6295
NA 3500 ... Sp. Price 2-50 ULTRA 6027 54-55 39 50
Speclal offer of base and cover to ULTRA 6028 56:85 41-50
it McDONALD MP60 and 610 .. Sp. Price 3-50 ULTRA 6450 B (new model) wﬂh
GOLDRING Plinth 75 . b 12-87 890 75-40  58-95
GOLDRING Plinth 72 . 11-22 7-80 ULTRA 6451. 75-40 54 95
GOLDRING Covers for o 4-62 3-20 ULTRA 6454 36-80 25 95
Cover for 75P De Luxe 528 364 ULTRA 6455 39-20 29-95
Cover for 78P .. 726 5-00 TAPE RECORDERS
Covar for 85P . 7-26 500 AKA! 172 93-87 86-95
McDONALD Plinth for 710/81 9-35 650 AKAL ‘000 D . 9350 6895
McDONALD Cover for 710/810 . 4-40 2-95 AKAl X200 168-30 123-95
THORENS TX 25 (for TD125AB) 8-25 840 AKAl X1810 215-18 159-95
THORENS TX11 Cover .......... 4-18 3:40 AKAl GX221D 215-18 159-95
SME leth System 2000 with motor- AKAI GX1900D 924-57 166-95

board ... ... i 43-56 34-95 AKA| GX370D 328-95 244-95
MOTORBOARDS only 551 4-00 AKAI CRBOD 8-track stereo tape deck 79-90  53-95
SME P1 Spacer 092 070 AKA| CRa0 8-track stereo recorder 117:02  65-95
HEADPHONES AKA| CR30DSS Quadraphonic .. 149-83 10300
AKG K180 30-80 18-50 AKA| CR30T 8-track stereo recorder
AKG K60 16-50 935 and tuner amplifier ............ 140-78  84:95
AKG 100 8-80 5-40 AKAI CR81T B8-track cartridge
AMSTRAD 8-25 3-95 stereo  recorder and tuner/

HPS6A with volum 1177 6-95 amplifier ... ..o 145-65 102-00
KOSS HV1 22:00 16-95 AKAI CR81 102-89 7195
KOSS ESP-9 Electrostal 7590 58-25 AKAI CR8ID . 84-10  53°95
KOSS ESP-6 Electrostatic .. 49-50 38-50 FERGUSON 3258 4-track . 66 85 45-50
KOSS K2 plus 2 Quadrafone 49-50 38-95 FERROGRAPH 702/704 Dolby . 267-30 22695
KQSS PRO 5 3300 26-50 FERROGRAPH 702H Dolby ... 278-30 235-95
KOSS PRO-4AA 30:80 22-95 FERROGRAPH 722/724 Dolby . 305-80 25895
'l-((ggg KO-727B 13-15 13'73 FERROGRAPH 722H Dolby ...... 316-80 268-95

747 . 22:00 165 . "
KOSS K-7H 1100 7-95 FREE Technical Advisory Service. If in doubt ask us! Price list on request.
KOSS 13-75 10-25
KOSS KG/LC (w-th volume control) 15»40 11-50 Orders payable to ‘COM
KOSS K6/LCQ Quadrafone ...... 2-00 |8~50
PIONEER SE 50 ?6 02 via Securicor Delivery—add £2:15 to each complete order for Securicor Delivery

BIRMINGHAM:
BIRMINGHAM:
EDINBURGH

LEEDS:
LEICESTER:
LONDON, Dagenham:

LONDON, Hackbridge:

(Nr. Croydon)
LONDON, Hayes:
LONDON., Rochester:
NORWICH:
NOTTINGHAM:
READING
ROCHDALE:
SHEFFIELD:
SQUTHAMPTON
STOCKTON:
SUNDERLAND:
WIGAN:

Heeley Road, Selly Oak, B29 6E

Tivoli Shopping Centre, 1570~ 1572 Coventry Road, Yardley B26 1BJ

1 Newhaven Road, EH6 5QZ

Blythswood Trading Estate, Argyle Avenue, Renfrew, RA4 9EL

389 Victorla Street, DN31 1ER

Reservoir Road, Clough Road, HU6 7QD
56/64 Ellison Street, Jarrow NE32 3MT

78 Armley Road, LS12 2EF

Syston Street

Rainham Road South, Dagenham, RM10 8ST

190 London Road, Hackbridge, Watllington, SurFrey

Silverdale Road, Pump Lane, Hayes
Maidstone Road, Rochester
Roundtree Way, Norwich NOR9 4P

or Phone Order Service

121, Town Street, Sandiacre, Nottingham NG10 5DW
Monarch House, 75-81 Caversham Rd., Readlng RG1 8AP

Corner of Well I th' Lane and Queensway
The Mill, 1 Loxley Road, Malin Bridge, S6 4TN
Chickenhall Lane, Eastleigh SO5 52Q
Teesway, Portrack Lane, Teesside, TS18 2RH
4-7 St. Thomas Street, Sunderland, SR1 1HR
Whari Mill, Princess Street, WN3 4EZ

1 021-472 6\81
: 021-706

1 031-554 4454 (9 lines}
: 041-886 573

: 0472 59623

: 0482 46641 (6 lines)
: 0632 892211

: 0532 40551

: 0533 52236

: 01-595 5111

: 01-669 0271/0106

: 01-643 8989

: 01-573 1841

: Medway 49171

: 0603 411831

: Sandiacre 6116
: 0734 599911

1: 50606
8 0742 341721/8

B 32/65215
: Sunderiand 59993
1 0942 34741

wWwWWwW americanradiohistorv com

A
lloel Hems deliversd
BSECURICOR wirin 72 heun.
(Add €2 15 only for Securicor delivery)
ALL GOODS FULLY INSUREO AGAINST
LOSS Q8

OPEN DAILY TO THE
PUBLIC FROM:

9am-8pm Monday
9am-ipm Tuesday
9am-8pm Wednesday
gam-8pm Thursday
9am-8pm Friday
9am-5.30pm Saturday
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TRANSISTORISED F.M. tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram. £2:30p.
PINNACLE LOW NOISE CASSETTES C60—50p/C90—
C120—£1.

P-C BOARDS (not computer panels)

1 oft 6 transistors single wave band

1 oft 4 transistor audio

1 oft 3 transistor £1-60 the three.

Encapsulated bridge recti
50p each, 3 for £1-35.
Transistor F.M. Stereo Multiplex Decoder. Size: 5% x 2% x 14
As used in well known British stereo units with circuit. £3- 75.
GARRARD SP25 MK. Il less Cartridge. £10-00.

10 VOLUME CONTROLS consisting-of 2 off each.

100K log. ganged L/S—20K log. ganged L/S.

470K log..D/P Switch—10K lin. L/S—S50K lin. L/S. £1-35.

4 PHONO SOCKETS ON PANEL. 10 panels for £1-25.

12 PLASTIC KNOBS. Chrome and Gold, 3 types—4 off each
—spring clip £1-25.

10 COMPUTER PANELS packed withc omponents inclu-
ding one panel with 2 Power Transistors. £1-00.

SLIDER CONTROLS (less knobs)
25K Log of Lin single 30p.

10K—100K Log ganged 50p.
100K—100K Log ganged 50p.

LIGHT DEPENDENT RESISTORS
4 for £1-00.

CRYSTAL CALIBRATOR No. 10 crystal controlied hetero-
dyne wave-meter covering 500 KHz-10MHz (harmionics up to
30MHz) power required 300V. DC. 15mA. 12V. 0-3A.DC. Test
equipment for 62T M/RC. £2-50 each.

ALL ITEMS INCLUDE VAT
Allitems post paid in GREAT BRITAIN

SURPLEGTRONICS

216 LEAGRAVE ROAD, LUTON, LU3 1JD, BEDS.

5p

fier (itt usd 3 3mdh) 100 PIV 2 amps;

(RCA sq3536) 30p each

PHOTOELECTRIC KIT

CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, Diode, Resistors, Gain Control, Terminal
Block, Elegant Case, Berews, etc. In fact everything you
Light Phow-swlwh/Counter/Burglar Alarm, etc. (Project No. 1) which can be
modified for modulated-light operation with a few additional components.

PHOTOELECTRIC KIT
£2.85

Postage and Pack. 15p (UK.
Commonwealth
BURFACE MAIL 25p
AIR MAIL £1-40
Australia, New Zealand,

8. Africa, Canada and U.8.A.
Also Essential Data Circuits
and Plans for Building
10 advanced Designas

M

PHOTOELECIRIC

BUEGL 4% aLamm

NVISWLE agam TyeL)

INVISIBLE BEAM OPTICAL KIT
Everything needed {except plywood) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms.
Counters, Door Openers, etc.
CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Infra-red filter, pro-
jector lamp hoider, screws, naile, brackets, building plans, etc. Price £1-45. Postage
and Pack. 10p (U.K.). Commonwealth: Surface Maii 20p, Air Mail 50p.

LONG RANGE INVISIBLE BEAM OPTICAE KIT
CONTENTS: As above. Twice the range of stand
etc. Price £2-10. Postage 15p (U.K.) Commonwealth:

BIOFEEDBACK AMPLIFIER KIT
Tunable, General-Purpose. Interference-Rejecting Differential Amplifier for experi-
mental investigation of signais produced by the brain, heart and muscles. When
used with an oscilloscope, or aural indicator, it enables you to monitor your braln-
waves, learn to relax,ymeditate, etc.

CONTENTS: All Capacltors, Resistors, Pots, 8emiconductors, 1.C., Electrodes,
Leads, Chaassis, Case, Batteries, Plans and Instructions. Price 2475 postage and pack.
25p (U.K.). Commonwealth: Surface 30p. Air Mail £1.

ALPHA-BETHA-THETA BRAINWAYE MONITOR KIT
Aural Brainwave Indicator for use with a Biofeedback Amplifier, Converts subsonic
brain frequencies into audible signals for €easy recognition,

CONTENTS: Resistors, Pots, Capacitors, Transfstors, Diodes, Leads, Chaasis, Case,
Earphone, Battery, Plans and instructions. Price £3-25, postage and pack. 16p (U.K.)
Conumonwealth: Surface 25p. Air Mail 75p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send 8. A.E. for full details, a brief description of all Kits and Projects.

ard kit. Large Lenses, Fiiter,
Surface 20p. Air Mail £1-15.

Home Rabio
COMPONENTS

m’:mvn"e".“ 4
fisted and ince

T W P eCTEY

tranic
6,785 slec clearly

250 pages 1%

xed

1,150 pictures

Snn\""'\ \
with vsetd
fistof
techmic?
abbyevt

x 8%

ationd

The Catalogue
you MUST
have!

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

in the catalogue.

r---------------------.----1

L
W .
i s § Name -
Only SSp. T THIS COUPON
Address
POST AND . . :
plUS 22p PACKING Wlth Cheque or P.o- fOl’ 77p .1
HOME RADIO (Components) LTD. Regd. No. 912966 London
CR4 3KD
The price of 77p applies only to catalogues purchased by : Dept. PW, 234-240 London Road, Mitcham .
customers in the U.K. and to BFPO addresses. -
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ENTERTAINMENTS LTD.

STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS.

Announcing our
improved range of
constructor modules

FOR DOMESTIC
& COMMERCIAL
USE

New Versions using 3A
‘Plastic Power’ Driver
Transistors Now Available.
To meet demand, we have
included a more powertul
module in our well-
established and proven
range. These power
amplifiers are carefully
assembled, tested and
guaranteed. They offer
superb value for reliability
and versatility.

SA35 £445

A NEW ADDITION IS THE

SAS50 at £5'65

Carr. paid. A rugged, well built unit, capable
of 50 watts R.M.S. out, with all the advan-

35 watts RMS. Uses 7
transistors and 7 diodes
Carr. paid.

tages of Saxon Amplifier design and quality.
makes an ideal unit |n

Ready now.
SA1 00 disco assemblies. £1 0 90
real glutton for work

Carr. paid.

Reliable, tough and compact. 11 transistors, & diodes.

BRIEF SPEC. FOR ALL THREE MODULES

All modules Incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over-dissipation and faulty indictive
loads in the SA.100.

Freq. response 15-40,000 Hz 4 1dB
Distortion 0-2% at 1 kHz
Loads 4 to 16 ohms
Quiescent current 15 mA

Noise Better than —75 dB

Supply voltage SA35 25-45 volts

SAS50/SA100 40-70 voits

44~ x 47 x 1" (SA100)

47 x 3" x 1" (SA35/SA50)

Circulits, connecting instruction and application data are supplied
free with all modules.

Size

DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

TWO NEW PA/MIXER CONTROL UNITS

OM.4H

4highZ 4low Z |nputs 4 sets of controls.

Using grouped pairs of inputs and outputs
(high Z and low Z inputs) with individual

Case 14" x 8" x 24" Carr
bass, treble and volume controls on each 50
pair, plus master control. These low-noise + VAT,
units will feed all makes of amplifiers, $M.GHL case 187 <8724~

12 inputs (6 high Z, 6 low Z). Carr. pd.

for clubs, discos etc. .

making them ideal

Standard jack sockets. Compact design. In + V.A.T,
strong metal cases. All units guaranteed for @ Chanoel section modules,

for building your own
3 years. mixer. Gain—16 x (24dB).

Tone controls—18dB swing.
Carr. pd. £3:50 + V.AT.

SAXON CONTROL UNITS

Mono (as shown)ca"l 20p.£6-50
£15'80

Two decks, and full headphone monitoring. The unit 1s mains operated and measures 175" x 3" x 4 deep
and is finished with a smart white on black facia. The controls are: Left/Right deck fader, volume, bass,
treble, Headphone Selector and volume, Microphone volume. bass, treble, mains on/off.

COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—Stereo only has mic Input.)

Stereo. Carr. 30p.

120 WATT HEAVY DUTY MODULE

Rugged class A driver stage, this module will run from all our mixers,
etc., and most other makes. Delivers 120 watts into an eight ohm toad
and employs 4 T03 can (115 watt) output transistors. These are the

, modules where extra power is demanded.
e £13:90

Power output 120 watts into8 ochms
Freq. response 20-20,000 HZ + 2dB

Input sensttivity 200 mV into 10K (Carr 20p)
Construction Fibreglass board
160 walt version  £27-90  Size 87 x 4 x 47 (5" with  Module &
with power 0 supoly) power 1 5
supply 2 Low distortion parallel push-pull
{Carr. 50p) output stage. (Can 409)

SOUND AND LIGHT UNITS

Qur popular 3 channel model handles up to 3KW (3000 watts) of
tighting and incorporates versatile sound control arrangement to
enable professional standards to be achieved. Both unlts are
excellent examples of Saxon quality and value.

SINGLE CHANNEL UNIT

Operates from 5 to 100 watt amplifiers. Supplied
for bass note operation, is easily adapted for
treble or mid-range at a cost of about 5p.

£8'90

3 CHANNEL UNIT

Includes bass, middle and treble as well as master
controls. 2 amplifier sockets eliminate need for
split leads. Up to 3KW lighting load. Smartly

finished steel case. Carr. 30p. £1 9.75

Carr. pd.

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES

PU45 Unstabilized supply for 2 SA25/35 £4-90
PU70 Unstabilized supply for one or two SA100
£7-75 carr. 40p
PS45 Stabilized module lor 2 SA25's or two SA35's
£3-50 carr. free
MT4S Transformer for above, heavy duty £2-85 cars, 20p
MT30 Transformer for unstabilized supply complete with
rectifier diodes mounted £3-50 carr. 20p
PST0 Stabilized supply module for one or two SA100's
£4-90 carr. free
MT70 Transformer for PS70 £4-90 carr. 40p

ALL MODULES ARE BUILT ON GLASS
FIBRE P.C. BOARD AND SUPPLIED
FULLY TESTED

Ordérs and personal shoppers to:

SAXON ENTERTAINME

Telephone 01-684 6385

Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES: INVITED

COMPLETE AMPLIFIERS
CSE 100. £34-90 carr. free

This versatlle unitis now available in a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individuaily controlled inputs with
wide range bass and treble controls.

SAXON 100 £48-50 carr. free

With an RMS output of 120 watts speech and music,
100 watts continuous power, four individually

¢ Ve controtied FET input stages and wide range bass

L] c c G G ¢ 4 * and treble controls, this amplifier has established

. 5 ol B itself as a unit offering quality and reliability at low
© ©® & OgAXON ° cost.

LOUDSPEAKERS British made bargains!!
12+ 25 watt 8/15 ohms £5-95 carr. 30p. 15" 50 watt 8/15 ohm £14-50 carr. 50p.
127 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p.

A.K.G. MICROPHONES

D11 DHL IDEAL DISCO MIKE ONLY £9-45 (rrp £11-00).
Prices quoted do NOT include V.A.T. 109, must be added on to total
value of order for V.A.T.

600 Watt 3 colour Ligh
Boxes Smart Rexine
finish £15 carr free.

S.A.E. for special price list.

TS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2H

TERMS OF BUSINESS
Cash with order (C.W.0.) For C.O.D. please add 35p
extra, cash by re;d.‘ letter, please

www.americanradiohistorv.com
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THE SMALL PRINT

AT some time or other, in hire purchase agreements,

forms of guarantee, or simple purchases, most people
encounter a moment of uncertainty and often wonder if the
forms are really worth the paper they are printed on. What
are the buyer's rights under signed guarantees or the
Supply of Goods Act?

To go some way to tidying up the situation the "Supply
of Goods (Implied Terms) Act 1973” has been introduced.
The purpose is to make it a criminal offence to use mislead-
ing or invalid guarantees-or exclusion clauses in any con-
tract or guarantee, including hire purchase, credit sales and
cash sales. Goods must compulsorily correspond with
their descriptions, whether in advertisements or on the
package, be of merchantable quality and ‘‘fit for the purpose
intended”. The phrase in quotes is often a disputable
factor and does not sufficiently define how it is to be
applied to technical products. If the magistrate is pre-
sumably the deciding authority in the event of such a case
being brought to court, he will need authoritative technical
advisors to sort this one out, but it is very common for
suppliers to exercise their initiative in offering substitute
components if the requested item is not currently available.
These often serve to enable a project to be made opera-
tional but will not necessarily guarantee the optimum per-
formance as achieved with quoted component types. It can
be found that faulty conditions occur in a circuit which can
cause chain reaction damage to other components. If sub-
standard or substitute components are used, one takes this
risk, but the constructor has no redress on the supplier
unless the supplier has stated that the substitute
component is suitable for that project.

The act stipulates that where redress is justified, the
onus is on the seller, usually the retailer. The manufacturer
is only responsible for supplying the selier with products
that correspond with their trade descriptions. If such a
description is inadequate then it is the responsibility of the
purchaser to satisfy himself that the goods are what he
wants.

Exclusion clauses are made void but not illegal, so that
customers should not be led to think that his rights are
adversely influenced by such statements. Guarantees
should now make clear to the consumer that additional
rights are being given; no guarantee that offers less than
the implied rights of the Supply of Goods Act will be valid.

M. A. COLWELL—Editor.
"élIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHII]IIIIIHIIIIIIIIIIIIIIIIIIIIHIINHIIIIIHIIIHIII!IIII|IIIIIIIIII|||||||IIIHIIHIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUE':

£ The September issue, on sale 3rd August, will
be the first of our special series of Autumn
issues. Special attractions include the very
easy-to-make two-i.c. radio that uses a choice
of popular speakers from 8 to 16 ohms, and only
a handful of other components; no complicated
alignment is needed. Also featured will be a
multi-purpose low voltage power regulator and
a short-wave converter for insertion between
aerial and receiver to convert signals in the
short-wave bands into one fixed frequency of
1600kHz or 190 metres on the MW band. Also in
the September issue there will be a special
announcement on Q4 and other extra attractions
for Issue Number 800. .
Further details on page 335.
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Practical Wireless
and Television
in Berlin

OR the first time Practical
Wireless and Television will
be taking part in an over-

seas exhibition at the end of
August. The “International Radio
and TV Exhibition,” to be held
in Berlin August 31 to September
9, is one of the largest commercial
and publjc exhibitions of its kind.
Of special significance is the cele-
bration of 50 years since the first
German radio station began trans-
mitting officially in the former
Reich capital.

This will be the 29th national
and second international exhibi-
tion organised by the “Division
Radio and Television” in the

German Electrical and Elec-
tronic Manufacturer’s Association
(ZVED),

There will be 88,000 sq metres
of space in 23 halls and 4
pavilions, as well as 40,000
sq metres of open-air grounds. The
truly international flavour is due
to participation by 20 countries
including Hong Kong, South
Korea, China, Norway, U.S.A. and
several European countries.

Displays will embrace all
aspects of electronic home enter-
tainment systems including asso-
ciated equipment for servicing,
studios and transmission installa-
tions. Programmes will also be
transmitted from a 2,100 seat hall
that will be converted into a tele-
vision studio

Practical Wireless and Television
magazines will participate in the
Technical Press section and
visitors will be able to see much
of the recent work that these two
magazines have published as well
as some new ideas *“for the
autumn,

We cannot possibly tell you
everything about this gigantic
operation in just a few lines but
we hope to be able to publish
much of the exciting events that
will take place in a future issue.
So if you are around West Ger-
many about that time we cordially
recommend a visit to this show.

T ———
R
S

R
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Texas Instruments Seminar

their successful Interface 73

technical seminar at the
Talk of the Town, London on
June 12, 13 and 14.

Richard Mann of “Texan” am-
plifier fame introduced delegates
to the programme. Bob Spoene-
man, Marketing Manager (Nor-
thern European Semiconductor
Div.) then gave a short talk
entitled “Market Overview.”

A lecture on the TTL system
followed and Mick Mimmack and
Bob Parsons reviewed new TTL
products especially the range of
low power Schottky devices.

The next talk was given by
Roger Banks, Senior Product
Marketing Engineer for military
ICs, who spoke on Beam Lead
ICs.

Adrian Tarr, Product Market-
ing Engineer for Metal Can
Power Products and Bryan Norris,
Applications and Contracts Mana-
ger lectured on Power Devices
and discussed practical applica-
tions of Plastic Power, and High
Voltage Transistors, SCRs and
Triacs.

A lecture on Optoelectronics
followed. This was presented by
Millis Miller, a specialist in opto-
electronics who also gave a
demonstration of solid state
targets for low light level TV
applications.

Lunch followed at 13.05 and
when delegates had finished their
steak and tutti fruitti, the lectures
continued.

All delegates were presented
with a data pack which com-
prised:

Semiconductor Circuit Design
vol. 2, over 200 pages hard bound.

A totally new TTL Data Book
providing comprehensive cover-
age of Texas Instruments 5
families of 54/74 TTL ICs. 640
pages hard bound.

A Seminar Data wallet con-
taining a selection of the very
latest product information, to-
gether with a book reproducing
all the Seminar Slides.

TEXAS Instruments Ltd. held

Delegales being presented with data packs,
by Mrs Gina Penman.

BSR Award

manufacturer of record

changers has received an
award for the 810 transcription
turntable.

The “Component Design Award”
presentation was made recently
at a conference held at the
Excelsior Hotel, Birmingham
Airport. Viscount Caldecote,
Chairman of the Design Council
presented the Design Award
Certificate to Mr. G. R. Wool-
dridge, Director of BSR Limited.

BSR introduced the 810 trans-
cription turntable into the range
of Hi-Fi record changers in late
1971. Its pre-programmed sequen-
tial cam system introduces a new
experience in featherlight push-
button operation.

BSR Limited of Warley, the

Logic design for Digital systems

A one week residential Vacation School intended for practising engineers
scientists and teachers, who need have no previous knowledge of, but
are interested in the fundamentals of logic circuit design is being
organised by the Electronics Division of the Institution of Electrical
Engineers. The School “Logic design—for digital systems” is intended
to give an appreciation of both formal techniques and their application
in practice and will be held at the University of Kent at Canterbury

from 23-28 September 1973.

Lectures will cover the follow-
ing subjects:  historical and
mathematical background; design
of memoryless (combinational)
circuits; design of circuits with
memory (sequential); introduction
to automata theory; microcircuit
logic; array networks; complete
design of a system; CAD tech-
niques; testing and diagnostics;
and recent advances in logic
design.

Further details are available
from Senior Divisional Secretary
(Electronics), IEE, Savoy Place,
London, WC2R 0BL.

Northern Hi-Fi
HE Northern International
I Hi-Fi Festival, called “Audio
73" will be held at the
Hotel Majestic, Harrogate, from
August 31 to September 2.

www americanradiohictorv com

Mobile rally diary

August 19—The Bristol “Mobile
Picnic” will be held at Ashton
Court, Bristol.

August 19—Preston Amateur
Radio Society will be holding their
rally at Kimberley Barracks,
Deepdale Road, Preston, Lancs.
There will be a free car park,
trade stalls, bring-and-buy stalls
and refreshments. Talk-in stations
will be operating on Top Band
and 2m. All the gen from G. W.
Earnshaw, G3ZXC, 12 Withy
Parade, Fulwood, Peston, Lan-
cashire, PR2 4JN.

August 26—The Town and
Country Festival Mobile Rally will
be held at the National Agricul-
tural Centre, Kenilworth, War-
wickshire.
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MINIC

F.G.RAYER

when going camping, caravanning, or when

pressed for space, as it is small in size, with
internal battery and loudspeaker. Despite this, it has
a very good performance for the reception of AM,
CW and SSB on the short wave bands, in addition
to normal medium wave reception.

‘_ 7 ou do not have to leave this receiver behind

CIRCUIT

Fig. 1 is the complete circuit, except for the BFO
which is necessary for receiving CW and SSB. As
this section is not required for general listening it
is wired as a separate unit.

Sockets Al and A2 are alternative aerial input
points. Al is most suitable for a reasonably long wire
aerial, while A2 is better for a telescopig rod or short
aerial. The “Blue” aerial coil is tuned by its own
365pF variable capacitor VC1, so that it can always
be peaked up for best results with any aerial, no

separate trimming being needed with this arrange- .

ment.

Trl is the OC170 RF amplifier, with the RF gain
control VR1. The “Yellow” mixer coil is tuned by
VC2, which is one section of a 2-gang tuning
capacitor. The panel trimmer VC4 allows this circuit
to be trimmed when coils are changed, or at any
point of the band covered.

The “Red” oscillator coil is tuned by the second
section of the ganged capacitor, VC3. VC5 is the
bandspreading capacitor, which greatly simplifies

MM

LECEIVEDR

accurate tuning on the congested SW bands. A
3-gang component, giving simultaneous tuning of
aerial, mixer and oscillator circuits could have been
used, but was felt to be unnecessary because aerial
and mixer circuits can be peaked up for any setting
of VC5, by means of VC1 and VC4, if necessary.
There is thus no loss of efficiency with this simplified
arrangement—in fact, all circuits can be tuned for
best results at any frequency.

Bands are covered by inserting a set of three coils
for each waveband. Provision is made for four wave-
bands. The “Red” oscillator coils require series

padders of 350pF, 1000pF (or 1100pF) and 3000pF for
the lower frequency ranges, and a direct connection
for the highest frequency range. These padders,
CP1, CP2 and CP3 are wired to separate holder tags
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jg. 1: Circuit of the Mini-Comm receiver. The circuit of the optional BFO is shown in Fig. 6. The photograph above shows the complete receiver,

the speaker being mounted on the righthand side panel.
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as in Fig. 1, so the correct padder is automatically
included in circuit when the ‘“Red” coils are changed.

The 2-stage IF amplifier has five tuned circuits in
all, and although more complicated amplifiers were
tried, this one was adopted on the grounds of easy
construction, good gain and selectivity. Transistor
Tr5 is a grounded base emitter detector with AGC
fed from the collector through R11 to Tr3.

A 150mW packaged audio amplifier is fed from the
volume control VR2 and gives sufficient output for
most circumstances using the small internal speaker.
A panel jack allows headphones to be plugged in
when preferred.

Using the circuit in Fig. 1, the receiver gives AM
reception over all usual short wave and medium
wave bands. For the reception of CW and SSB signals
on amateur or other frequencies a beat frequency
oscillator has to be added, and this is covered later.
Should CW/SSB reception be omitted, two panel
holes for the BFO “pitch” capacitor and AM-CW/SSB
switch will not be necessary.

Capacitor VC1 is mounted with three countersunk
4BA bolts, washers or spacers about lgin. thick being
placed between the capacitor and panel, the spindle
passing through a 3gin. or l;in. dia. clearance hole.
Take care that the bolts do not penetrate beyond
the thickness of the capacitor front frame. Before
mounting VCI, solder a lead to its rotor (chassis) tag,
to go to a tag MC bolted at the ‘“Blue” coil holder as
in Fig. 2.

Gang VC2/3 is mounted in the same way and two
leads are soldered to its central rotor tag. One runs
directly to a tag at the “Yellow” coil holder and the
other to a tag at the “Red” coil holder. The small
drive used for VC5 is fixed to the panel with two
8BA bolts while VC5 itself is fixed to a bracket cut
from scrap. Drive and capacitor should be lined up
carefully.

The controls are positioned as in Fig. 3. As men-
tioned, S2 and VC6 will be required for the BFO
only so if these items are not wanted VRI1 can be
moved to the VC6 position, for a symmetrical layout.

.3": Chassis 8% 4.

Back 8% 4"—"

¥ '\,' ~
I
|
I[ +ve Battery _ o IF amphfier
| @
;’J?v&?z
blue
X
vC1
==
=
| ==
T I T T
[
Front 8'x 4” F==rt=—
4" ——a 2%-

Fig. 2 Layout of the major components on top of the chassis.

GENERAL CONSTRUCTION

The receiver chassis is an 8 x 4in. “universal
chassis” flanged member punched to take the coil-
holders as in Fig. 2. A second 8 x 4in. flanged
member forms the panel. The end flanges of the
chassis member are cut so that they fit inside the
flanges of the panel and bolts pass through the front
flange to secure the chassis at a height of 1l,in.

Both sides are lgin. or similar hardboard, 43 x
45gin. Bolts hold the sides to the chassis and panel
flanges. The right side has an aperture for the
speaker with perforated zinc or speaker material
placed behind the opening. It is as well to leave the
speaker off until construction is otherwise finished.

The case back is a third 8 x 4in. member. A bracket
is cut from scrap or a spare member so that a PP9
battery can be placed as shown. Both top and
bottom are 8 x 4lin. and can be metal or other
material such as hardboard, paxolin sheet, or ply-
wood. Self-tapping screws hold these parts to the
front and back flanges.

As there is not much spare space under the
chassis, the panel holes for these items come almost
against the front flange of the chassis. In order that
the controls are not tilted by this, it is necessary to
fit one or more washers on each bush and to cut
the flange to clear these. Alternatively, use five
washers such as those punched out for the coil
holders and cut a flat on each to clear the chassis
flange.

Most of the wiring in Figs. 2 and 3 can then be
done, mounting resistors and capacitors directly on
the coil holder tags, as shown. Some 20 or 22swg
tinned copper wire is suitable for other connections,
with insulated sleeving. )

The leads from Trl and Tr2 are left almost full
length. It may be preferred to use coloured sleeving
on the wires say green for emitter, blue for base, and
orange for collector, with the shield wire bare or
red.

The small circuit board in Fig. 3 carries the com-
ponents shown in Fig. 4 and is wired separately. For
external connections, insert Veropins or leave a pro-
jecting wire.
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% components list

Resistors

RBi 10k BB 2-Thes R15. ke
R2 - 2-7kil Ra 1k R16  EThe:
R3 1-5ki1 R10  10%ss RIT  1ko
L RA 2TR R11. 47k R1E kil
RE kil Ri2 22k R10: 28k
‘B Tk R13 kit RI0  4-Tkes
R 28K R14  4-Thei R21 30900

ATE10% § wan

WRI  Skibdinear  VREIST  SKudog, with switch

Capacitors
€1 22pF SM 12 0-a7.F
CE QARuF 13 0-MauF
C3  D0a7.F C14 BuF &V W
S C4 - 0AOtuF C15 0:1uF
C5  0-01uF Ci6 0-1.F
CB  0-047uF C17 001:F
CT 00tuF Ci18 0-MaF
CB  PepF SM Cid SpF SM
C8  10uF 6VW CP1 350pF SM
C10  0-47.:F CFZ 1000pF SM
C11 0-047uF CP3 3000pF SM

WC1  365pF variable {(Jackson type O with siow
mation drive) ;
- MCR2/3 365 ¢ 365pF variable (Yackson fype O with
: slow motion drive)
WC4 50pF variable (Jackson type CBO4)
MC5  25pF variable (Jackson type C804)

WCE  15pF variahle {Jackson type CB0M)
Semiconductors

Tri QC1T0 T3 AFHIT © Tr5 OCT1
Trd OCi70  Trd AFMT  Tré OC45
‘Dt Zener diode §-BY

Miscellaneous

L1f2{3, Tranzistor miniature plug-in-coils, ‘Bioe’,
“Yellow' and 'Red' for rangos required {Denca).
L4, BFO coil (Deénco IFT14). Valvehoiders BeA for
coils {3}, Audio module, PC1 [(Nowmarket). Slow
maotion dial 14in. (Eagle). Qutput jack. AM-CW/
S5B swiich, 2 pole 2-way wafer, Speaksr, 24in.
3060k Verabeard 0-15in. matrix. Universal flanged

* . chassis members, 8 x 4in, (Home Radio). Hard-

board, knobs, etc. IFT1FT2 {Denco IFT18/465).
IFT3; (Denco IFT14/465).

Fig.

underneath the receiver. Top centre is seen
the audio module and to its right the BFO
board. The board at centre right carries

som
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A Liin. 6BA bolt is fixed to the chassis in the posi-
tion shown in Fig. 3 and an extra nut put on it, so
that the board will be clear of the metal. The board
is then placed as in Fig. 3, and fixed with a further
nut.

The tag MC (Fig. 4) under the board is the
chassis return.

Tr1
A Trie
Ve ON
IF board f L1
ﬂl = pin7
L2 gl o o |o ) ‘ o
pin7
o o o
R 3{(R
L2 a 7{|C o o |o 1 C 0 1
ping ~® 61 oo 3 EE 13x1
©
o o o

VR1

Fig. 4: Layout of the RF board.

IF AMPLIFIER

A piece of Veroboard is cut having 7 rows of holes
one way, and 23 rows the other way, or 313 x 13;in.
Components and leads can then be placed exactly
as in Fig. 5 with the minimum of difficulty.

Drill holes for 6BA bolts to fix tags MC, place the
board on the chassis as in Fig. 2, and drill matching
holes in the chassis. Holes have to be drilled for the
IFT’s so that the pins are located as in Fig. 5.
Probably the easiest method is to secure the board
by one long edge in a vice and drill the holes, then
if some do not match the pins with sufficient

3: Arrangement of parts and wiring

e of the RF components and wiring.
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accuracy, to use a very small round file to enlarge
the holes until the IFT’s fit. A central hole is
necessary under IFT1 and IFT2 to reach the lower
cores.

Components can then be placed as in Fig. 5. In
most places the wire ends of resistors and capacitors
are long enough, so they are bent over, soldered and
snipped off. Sleeving is put where needed to avoid
shorts. The tags MC are secured tightly with Lin.
6BA bolts and nuts and one screening can tag of
each IFT must also be wired to this earth circuit.

Fit four Veropins or wires as shown. At the right-
hand end of the board “9V negative” has a black
flexible lead and negative battery clip. A lead from
C14 positive will run to VR2, as shown. At the other
end of the board, IFT1 pin 2 will be connected to
tag 8 of the “Red” coil holder. A wire from the

pin “negative for RF and mixer” will run to R3 and
R7 on the under-chassis board.

Pieces of sleeving about 3gin. long on the tran-
sistor wires will prevent shorts here and raise them
a little above the board. Solder these wires directly
to the points in Fig. 5 and snip off excess wire.

The IF amplifier can be tested by connecting a
battery and phones (or AF amplifier) and injecting
a signal at pin 2 of IFT1 from a signal generator.
As the IFT’s are pre-aligned by the maker, the cores
should be left as they are until proper results are
obtained, and only touched up as required after-
wards.

The IF amplifier is mounted with lock nuts, making
sure that there is no possibility that leads or joints
will touch the chassis. Leads can then be connected
as shown.

—ve for

RF and -a—e —t — Qv
mixer <] o o o o o o © O Gt VR2
8 o I(-'\\ o g
- o ATr3) +
C
o b & 114
@ /@ > b
Tr3/Tr4 6” e 31,2 . 11’8/ TrS  Tré €fseolC
AFN7 mc  ©OC710Ca5 spot

MC ~C10-I
@) ~ 1. R13 €o
=

3

A useful view of the recelver with the back removed to enable the IF strip to be seen.
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e

Most components shown in Fig. 3 can be identified in

5 <
.-mkt i{
! T

)

this photograph of the underside of the

receiver.

AM
° —ov
R21
¢ c16 %mg 390  cwhkss
. ) 22k 1 IF-ve
<:19'T1JJF - L, 4
H—FFe |
!
SpF 2@( 5 RN
vC6 L4 6Bk§
IFT3 5
DIngl [ AM IFT1
15pF D1 bpin6
| Li1a.
e 8 T cwsse
ocas
4 L S
r‘ =C9 SRI0
-+ >
C17 < R18 C18 & R20 C1 R13
01 Sk 01 S 47k b ol
uF uF
+ve +ve

7

W {vm

Fig. 6: The circuit of the optional BFO. The leadout conneclions for the OC45 can be found on Fig. 5.

AF AMPLIFIER

Figs. 1 and 3 show the packaged amplifier from
the top. It is mounted clear of the chassis by a jin.
6BA bolt with extra nuts, also securing a tag which
forms the positive or chassis return connection as
in Fig. 3.

Run the lead to VR2 slider (centre tag) against
the chassis. Take two blue wires as shown for the
speaker circuit. The one connecting point here also
has a black lead, which passes to the 9V negative
pin of the IF board, and thus to battery negative.

IF ALIGNMENT

This is carried out with a weak but stable signal,
from a signal generator, or from a BBC MW station.
VR2 should be at maximum, but signals can be
reduced with VR1 so that the AGC action does not
mask adjustments.

318

Adjust each core, if necessary, using a properly
fitting tool (such as the Denco TT5 trimmer tool).
Each core should have a quite sharp peak, but much
adjustment ought not to be necessary.

Once this has been done, no further adjustment
to the IF amplifier is necessary.

TUNING

As the coil cores are screwed right in for packing
purposes they require adjusting so that some length
of brass thread projects. Band coverage is set by
means of the core of the “Red” coil. This adjustment
is made at the low frequency end of the band.

Tune in a signal near the high frequency end of
the band, and rotate VC4 for best volume. Now tune
to a signal near the LF end of the band. Leave VC4
untouched and rotate the core of the “Yellow” coil
for maximum volume. It should then be found that
VC4 will require only a little adjustment, for best
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volume, at any frequency in the band. To retain dial
calibration, the core of the “Red” coil is locked with
a 6BA nut.

In all cases VC1 should peak up signals when in
a similar position to VC2/3. Adjust the core of the
“Blue” coil at the LF end of the band so that this
condition is obtained. It is then only necessary to
keep VC1 approximately in step with VC2/3, while
tuning, and to adjust VC1 for maximum signal
strength with the wanted station, or for the narrow
bdnd of frequencies to be tuned by VC5.

The listed single capacitor VC1 and 2-gang capa-
citor VC2/3 have integral reduction drives and direct
and slow-motion l4in. shafts. An “Electrovalue” type
CK4 knob was fitted to the direct drive part of each
spindle, by tapping out the metal insert or disc. A
type JV18 knob was then fitted to the slow-motion
part of the shaft. An alternative is to fit pointers to
the direct drive part of each shaft, or to use direct
drive (not slow motion) capacitors, with pointer
knobs or scales.

Fig. 7: The two sides of the board for the BFO components.

Coverage of the sets of “Blue”, “Yellow” and
“Red” coils is approximately as follows, and only
those coils necessary for the frequencies wanted
need be obtained.

Range 2T 515—1545kHz (580-195m)
Range 3T 1-67—5-3MHz (180-57m)
Range 4T 5—15MHz (60-20m)
Range 5T 10-5—31MHz (28-9-7Tm)

RFGAIN g,
o

. AM CW/SSB
Y

3 &
,.: ok,

BEAT FREQUENCY OSCILLATOR

The circuit for this is shown in Fig. 6. When
switched on, it produces an oscillation which can be
tuned to approximately the receiver’s intermediate
frequency by the panel control VC6. This signal is
coupled into the IF amplifier.

When CW is being received VC6 is adjusted so
that the difference between the signal received and
the BFO frequency will produce the wanted audio
tone. With VC6 tuned to the receiver IF, no tone
is produced. Moving VC6 either way produces a
tone which rises in pitch. In some cases placing the
BFO one side or the other of the IF may give
greater freedom from interference.

When receiving SSB (single sideband) the BFO
frequency is adjusted with VC6 so that it simulates
the carrier which was removed before transmission.
The speech will then be resolved. For this purpose,
VC6 has to be adjusted carefully as required, for if
the BFO (or carrier oscillator) is the wrong side the
SSB signal, the latter cannot be resolved.

As the receiver has no separate product détector,
it is essential to keep the level of the received
signal down on SSB, as required, by means of the
RF gain control VR1. For AM reception, VR1 will
usually be at near maximum, while volume is con-
trolled by VR2. But for SSB, VR2 will usually be at
maximum (except when using phones) and gain will
be reduced by VR1. (An exception is when strong
AM signals cause cross-modulation of other AM
signals, when VR1 should be turned back.)

The stabilising diode D1 is not absolutely neces-
sary but as the current drawn by the AF amplifier
varies considerably with audio level this can tend to
cause modifications to the oscillator frequency due
to fluctuations in oscillator voltage. A 1004F or 250xF
capacitor from battery negative to chassis will help
reduce this. For a similar reason, connections to Tr2
can be modified so that this stage is supplied from
the regulated 6-8V line, though this again is not by
any means essential.

BFO CONSTRUCTION

Fig. 6 shows wiring and components on the small
BFO board. This is positioned as in Fig. 3, so that a
short, stiff lead can run from pin 3 of the BFO coil
to VC6. When first setting up the BFQ, tune in a
weak but stable AM signal. Put VC6 half closed,
switch on the BFQO, and rotate the VFO coil core
until a strong audio heterodyne is produced, which
is then adjusted to zero. Turning VC6 either way
from this position should then cause an audio tone
which rises in pitch.

When the BFO is in use, this produces some
AGC voltage which reduces the IF gain. The second
pole of the 2-way switch is wired as in Fig. 6 to
avoid this. R11 is disconnected from the pin of IFT1
and colour coded leads are run from R11 and pin 6
through the chassis. A 68kQ resistor is added at the
IF board, connected to the IF board negative line.
These circuits are connected as in Fig. 6 so that
AGC is only applied to the first IF amplifier when
the switch is in the AM position. .

At the same time R13 can be disconnected from
the positive line and a lead can be soldered on to
run to VR1, as also in Fig. 6. This gives manual
control of the gain of both the RF and the IF stage;
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BBC ENGINEERING 1922-1972

ngEdward Pawley, OBE, M.Sc.Eng., C.Eng.,
Published by the British Broadcasting
Corporation,

35 Marylebone High Street, London, WIM 4AA.
569 pages 10 x 7}in. Price £7.00

THIS book is one of those “Bibles” that should

be on the bookshelf of any man whose interest
is in the earlier days of radio.

Chapter 1 explains what broadcasting is and takes
the reader through the pioneering days of radio
transmission. Chapter 2 tells of the period between
1922 and 1926 and is sub-divided into sections which
include such things as transmitters and reception,
studios, outside broadcasts, international relations
and the Keston Receiving Station.

The years 1927 to 1939 are covered in chapter 3
and such items as the forming of the Corporation and
short wave broadcasting are covered together with
the story of the regional scheme of transmitters and
the beginnings of television. There is also a section
covering the BBC’s preparation for the war.

The whole of chapter 4 is devoted to the war
years and chapter 5 covers the post-war reconstruc-
tion of the BBC from 1946 to 1955.

The sixth and final chapter is entitled “The Years
of Expansion” (1956-1972) and tells how the Cor-
poration has progressed to the present day. A rather
interesting section in this chapter deals with re-
search and development.

Mr. Pawley has comprehensively covered the
growth and progress of broadcasting throughout the
six chapters of this book and traces the history from
the experiments of Hertz, Marconi, Oliver Lodge
and other great pioneers right through to the present
day.

This is a text that it is well worth putting on the
“birthday present” or “Christmas present” list as
it will, T am sure, provide many many hours of
interesting reading to anyone who regards radio as
his hobby. CRR
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TELEVISION INTERFERENCE MANUAL
£ By B. Priestley G3JGO

£ Published by Radio Society of Great Britain
= 35 Doughty Street, London, WC1

E 92 pages, 8 X 6in. spiral bound. Price: 80p

HE average transmitting amateur in this country
is beset by two major problems—the com-
plaints of neighbours who will persist in

wanting to watch interference-free TV programmes

and, having reluctantly agreed that the neighbours
have a point, finding the relevant technical informa-
tion to enable him to fix his transmitter and/or the

TV set and live in peace ever more.

Unlike the United States, TV set manufacturers
here are under no legal obligation to fit any kind of
filter to their sets so the poor amateur is forced to
do a PR job for them by visiting the complainant
and, hopefully, finding a solution. The amateur soon
finds out that every TV set has its own particular
problems and that the filter that clears the X model
set is useless on the Y model. So far, information on
the subject for the amateur has only appeared in
dribs and drabs, mainly in “Radio Communication”
the monthly magazine for members of the RSGB
and not on general sale. However, this new RSGB
publication, long overdue, is a welcome collation of
such information from many sources on just about
every method of TV interference suppression that
has ever been tried on transmitters and TV sets.

The eight chapters of the manual are packed with
practical information ranging from an all-important
explanation of the nature of TV signal through pre-
liminary investigation of TVI to the design of trans-
mitters. With the deluge of hi-fi gear that has now
descended on the populace the amateur is often
faced with the problem of audio breakthrough and
this has been given a chapter to itself. The author
makes much, and rightly so, of the great tact and
diplomacy needed between the parties involved if
there is to be a successful conclusion to TV break-
through investigations. The Radio Interference
Service of the Post Office usually comes into the act
and their actions and responsibilities when investi-
gating complaints are very clearly laid down in this
manual.

So far, very little concerted effort has been made
to form effective TVI investigation groups among
the amateur fraternity and those that do exist are
no doubt sitting on masses of useful information.
For the amateur who must go-it-alone, this excellent
manual will be his greatest ally. With some 18,000
licensed amateurs in the UK the RSGB should be
able to sell at least that number of copies without
any trouble at all. AED

—

STARTING IN THE OCTOBER ISSUE . ..

. .a new series of articles devised specially for readers
who want to experiment with simple circuits to find out how
they work and how to alter their functions. This series is an
entirely new approach to learning for P.W. readers: you
actually make up simple projects that demonstrate circuit
principles. It takes the tedium out of theory by getting you
directly involved in practical work. For those readers who
lack experience with delicate components, now is your
chance to get started the easy way. This series will be fully
ilustrated and employs common components. No extra
construction work before you start—you buy your compo-
nents and dive straightin!

Since this is a continuing series, we strongly recommend
students and teachers to order now—don't miss the first
part. And don't forget the free P.W. Datacards to help you.

OCTOBER ISSUE ON SALE SEPTEMBER 7th.
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L.A.J. IRELAND

Number 40 LP1000 STORED ENERGY REGULATOR

WL T

1SUAL power indication in battery operated
’\/ equipment is usually absent so as to conserve
power, except in the case of equipment in-
corporating high capacity or re-chargeable batteries.
In some cases the power drain from a small filament
incandescent bulb would be greater than the total
consumption of the set. With the advent of the
LED with its far greater light output efficiency it was
possible in some cases to incorporate these as visual
indicators but even here a 30mW or so power drain
would be quite typical.

An alternative approach to reduce power drain
even further to a mere 300 microwatts or so would
be to pulse operate the LED every few seconds in
addition to keeping it in operation only for a speci-
fied portion of the peak pulse thereby giving rise
to maximum light output for minimum energy con-
sumption.

A new monolithic integrated circuit type LP1000
manufactured by the Lithic Systems Inc. Co. of
America performs just this function and is described
as a ‘Stored Energy Regulator’ or ‘Miser’ for short,
due to its extremely low power drain. This, however,
is only one of a number of very interesting applica-
tions of this particular IC to be considered this
month.

Circuit

A circuit diagram of the LP1000 IC together with
a functional block diagram is illustrated in Fig. 1.
Power for the device is usually obtained through
a resistor capacitor network. The output power gate
consisting of Tr4 is kept biased off as long as Trl
is kept in a non-conducting state set by the voltage
drop across D4 which is in series with the D1-D3
diode chain. As soon as Trl conducts the voltage
drop produced across R2 saturates Tr2 which in
turn forces the power gate Tr4 to change state.

The feedback signal to the base of Tr3 via Rl,
reducés further the voltage drop across D4 as it
saturates Tr3 which is connected in parallel with
D4 and this accentuates the turn-on time resulting
in a sharply rising output pulse at the collector of
Tr4.

As the LP1000 then discharges the capacitor C1
through the load, the voltage across Cl begins to
drop but before it can reach zero level Tr3 will
be biased off giving rise to an equally abrupt turn-
off pulse. The peak and valley voltages for the LP1000

=i T T

S (Source)
O

G
AM 0007 % —3
+ve Load connection
Load
RS
____________ — o5 —
i . I (O
s '
Power |
: Comparator, gate |
I I
I |
o I |
Tr I High and tow I
| threshold |
| limits !
I |
L 6__ 1

Fig. 1: Circuit diagram of the LP1000, together with a functional block
diagram, The IC is produced in a TO-18 package.

lie between 2-4-1-9V so peak power is only con-
sumed with the inherent advantage of maximum
efficiency. This sequence of events continues so long
as power is suppled to the device with the flashing
rate set by the external RC time constant.

A high intensity light flash visible even in direct
sunlight is possible using a 500pF capacitor. How-
ever, as the maximum voltage applied across this
capacitor is in the region of 3 volts, the actual
physical dimensions of the capacitor can be kept
quite small. Less intense flashes are produced with
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smaller value capacitors with a corresponding in-
. crease in the flashing rate provided the charging
resistor remains constant.

\‘_“: -
Other uses Iy

~" -
P T
Due to the built in load resistor in the collector
circuit of Tr4 the IC can also act as a free-running

multivibrator with the frequency again controlled:

by the RC time constant. Frequency rates from as
low as one cycle per minute to as high as 20kHz
are possible using this simple arrangement with a
typical power consumption of a mere 500 microwatts.
Fig. 2 shows the LP1000 connected as a 1kHz oscil-
lator.

+3VO——AAN y ’ O
7.5k
LP1000
|
O pF G L Output
—ve(l —_
AM 0008

Fig. 2: LP1000 in a multivibrator circuit at 1kHz,

A further development from the oscillator appli-
cation above is to power the IC from a solar cell
giving rise to a self-contained unit which could find
interesting applications as an aid to the blind. By
replacing the load resistor with a miniature earphone
an audible tone is available as a light indicator with
the frequency of the note indicating the intensity of
the light. Turning the cell towards brighter areas
will be reflected by a corresponding increase in the
pitch of the note. Solar cells capable of delivering
500 microwatts are relatively inexpensive and the
light-to-sound indicator could prove to be a invalu-
able asset to any blind person, Fig. 3.

AM 0009

Fig. 3: Circuit using the LP1000 in a light-to-sound indicator.

Finally the last application to be considered is
again a rather unusual one but the experimental
possibilities it opens up are intriguing. If the load
is replaced by a small step-up transformer voltages
as high as 90 volts or so are obtainable. Naturally
the available current from such a source is small
but it does offer the possibility of trickle charging
small capacity batteries from solar energy in a
pretty efficient manner.

The Lithic Systems Inc. Co. have also recently
released one of the first monolithic microtrans-
mitters—a complete radio transmitter on a single
chip with a 100 mW output. In the near future it is
hoped that an article featuring this IC type LP2000,
will be published in this column. ]
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AUGUST ISSUE

-~

RECEIVER DEBUGGING

When you've built a TV receiver and tested it you
will probably find all sorts of faults present. The
aim of this new series is to run through the likely
faults and to pinpoint the areas where action
needs to be taken. The series will aid the under-
standing of fault-finding generally of course, and
is a follow up to our series earlier this year on
assessing receiver performance. In the first part
the operation of the timebases is considered and
the resons for non-linear scanning outlined.

UHF FAULTS

When a dual-standard set is first switched over to
625-line operation all sorts of unsuspected faults
are often encountered. George Wilding runs
through the common ones and their causes, and
the action necessary. Reception on u.h.f. has
proved to be rather more troublesome generally
than at v.h.f.

VALVE AND TRANSISTOR
SUBSTITUTION GUIDE

It is not always necessary, and sometimes impos-
sible, to fit exact valve and transistor replace-
ments. This guide has been compiled to indicate
generally what can and can't be done, list
numerous helpful substitutes and lay down guide-
lines for the more difficult situations.

SERVICING TELEVISION RECEIVERS

This month Les Lawry-dohns deals with problems
on the final GEC group dual-standard chassis, the
GEC/Sobell 2032/1032 series.

SBF AERIAL FOR BAND V

Following the great interest shown in his short
back-fire aerial for the lower u.h.f. channels Reg
Roper presents a design suitable for the higher
channels.

PLUS ALL THE REGULAR FEATURES

I

L N 1
(Name of Newsagent) 1

]

Please reserve / deliver the AUGUST issue of |
TELEVISION (20p), on sale JULY 16 and ]
continue every month until further notice |
|
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LARGE STOCKS

LECTROVALUE

ATTRACTIVE DISGOUNTS

DEPENDABLE SERVIGE

Everything brand new & to makers specs.

Electronic Cofmponent
Specialists

2N3055 npn silicon power 60p

AC163K pnp germanlum low power 82p

AC176K npn germanlum low power 32p

ADI161 npn germanium medium power 42p

AD162 pnp germanium medlum power 40p

AF139 pnp germanium UHF 48p

BC 107 13p; BC10A 12p; BC109 13p; |,

BC167 11p; BC168 10p; BC169 11p -

BC177 21p; BC178 198p; BC179 21p; 1 e

BC267 12p; BC258 11p; BC259 18p  § P

Btandard groupings available.

BD185 npn med power 87p

BD136 pnp med power 38p

DIODES

0AS0, OA9], OADS each 8p

0A200 9p; 0A202 10p

Other semiconductors

AC128 17p; AF117 32p

BFY61 189p

Full lists and technical data will be found in
Catalogue No. 6. See also amendments list.
SIEMENS’

0-BA 400V B6p, 600V 70p
3A 400V 60p, 600V 88p

3 50 oy X
AXIAL LEAD Prices subject to amendment by the manufacturer. 50/ T I
Rated voltage: 3V 68V 10V 18V 25V 40V 63V 100V o o e ran ce
I
el 10p 75 [ 250V up to 01uF: 100V/01uP and
10 10p ki above.
22 10p [ 13 8p 0-01; 0-012; 0-015; 0-018; 0-022;
47 10p 79 8p 7 0-027; 0:033; 0-047; 0-066; each 4p.
10 7 8p 7 8p 0-068; 0-082; 0:1; 0-12; 0-15 each 4p.
22 7 kil 7 7 9p 0-18; ;-22; each 5p.
47 7p 8p b 8p 7 9p 12p 0-27;0-33; ﬂp: 0:39 7p. 0-47 8p. 0-56 10p .
100 sp 7% 7 % W 8% 1p 1% 0-68 11p. 1uF 13p.
220 7p 8p 8p 8p ep 10p 17 2 Prices subject to amendment by the
470 8p 9p 9p 10p 12p 17 24p 43p manufacturer.
1000 10p 12p 12p 17p 20p 24p 40p
2200 14p 17p 22p 25p 86p 40p SILVERED MICA non-polarised
4700 £25p 28p 37 41p 54p capacitors in 34 values from 22 pF
19,000 40p 43p to 680 pF, each 8p
RESISTORS 10%, 5%, 2%
Oy Oy o
Code Power Tolerancs Ranye Values ita9 10 t0 99 100 wp
avafladle (see note helow)
< 1/20W 8% 820Q-220K ) El12 9 8 q
C 1/8W 5% 47 Q-470K E24 I3 [ 3] 0-76 nett
C 14w 5% 4-70Q-10M Q El12 1 3] 076 nett
C 1/2W 5% 470Q-10MQ E24 12 1 0-9 nett
C Iw 5% 4¢70Q-10MQ E12 26 2 1-8 nett
MO 1/2W 2% 00Q-1MQ E24 4 3 2 nett
ww 1w 10% £1/2002 0-220Q-390Q El2 7 7 8
ww 3w 5% 1Q-10KQ El2 ? 7 .}
wWwW Tw 5% 1Q-10K Q E12 [ 9 8

Codes: C-—carbon film, high stablility, low noise.
MO—metal oxide, Electrosil TR5, ultra low nolse
WW-—wire wound, Plessey.

Valaes:

ZENER DIODES full range E24 valyes: 400mW: 2.7V to
36V, 14p each; 1W: 8:8V to 82V, 21p each; 1-5W: 47V
to 75V, 48p each. Clip to increase 1-5W rating to 3 watts
(type 266F) 4p.

E12 denot
and their decades.

E34 denotes seriea: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51,

62, 75, 91 and their decades.

serles: 10, 12, 15, 18, 22, 27, 33, 39, 47, 66, 63, 82

Prices are in pence sach for quantities of the same
ohmic value and power rating. NOT mixed values.
(Ignore fractions of one penny on total value of
resistor order).

¥ Please remember to add V.A.T. to your order.

DIN PLUGS & SOCKETS

by Hirshmann, 44 rating

2 way LS—socket 10p; plug 18p. 3 way scr. socket 10p;
plug 12p. 5 way scr. socket 12p; plug 16p.

If gou have already got your No. 6 catalogue and want to
know latest addilional ilems and price amendments, send
S.4.E. for special supplementary list.

TRANSISTOR
AGGESSORIES

To3 cover 7p
Heat sinks 1°C/w, type 6W1, undrilled 60p

SWITCHES

1011C  SPST
toggle 20p:

409 DPDT toggle
29p. (These are chrome plate
2-5A rating)

7201 Bub-miniature DPDT
260V a.cf2A 48p

ROTARY SWITCHES
Radlospares Minlature Maka-switch (in assenibly kit form)

Shaft 48p.
Wafers, MBB-2P5W, 1P11W: RBBM-1P12W, 2P§W,
3P4W, 4P3W, 6P2W, each, 8p.

e
WAVECHANGE 08 e
SWITCHES L% ,.53

=01

1P12W, 2P6W, 3P4\,
4P3W, each 24p

All grub screw fitting for §” shafts.
Black. For other typea-—nee
Catalogue No 6, P.54

KNOBS

Fla

¥.14 (20mm) pack of 2 82p

I 3 ¥.13 (26mm) pack of 2 38p
L F.12 (33mm) pack of 2 40p
F.19 (20mm) pack of 2 82p

F.18 (26mm) pack of 2 38p
F.17 (38mm) pack of 2 40p
EB.4 (20mm) pack of 4 40p

K.30/3 (17mm) aluminium, each 24p

xg4 x30/3

POTENTIOMETERS

Rotary carbon track, double wiper
SINGLE P20 1in 1000 to 22M Q
12p, P20 log 4-7K £ to 2-2 meg. 12p
JP20 Log, 47K Q,f0 2-2MQ 12p,
Dusl gang lin 47K Q to 2:2m
42p; Dual log, 47K Q to 2:2mQ
42p; Log/antllog, 10K, 22K,
47K, TM Q) only 42p; Dual anti-

log, 10K only, 42p. Any type
TYPE P20 with 2A D.P. mains switch,
12p extra.

Only decades of 10, 22 & 47 avall-
able in ranges quoted.

DUAL CONCENTRIC DP20 in any
combination ot P20 values, 80p;
with awitch, 72p.

SLIDER

Lin or log. 10K to lmeg. in all
popular values, each 26p.
Escutcheons—White, grey, black,
10p each.

Control knobs: blk/whitefred/yel/
gr./bluefdk. grey/lt. grey, each 5p.

CARBON SKELETON PRE-SETS
Small high quality, R lin: 100Q
220 Q, 4700, 1K, 2K2, 4K7, 10K,
22K, 47K, 100K, 220K, 470K, 1M,
2M2, 5M, 10M{Q. Vertical or
horizontal mountiog, §p each.

TYPE DP20

Slider

IT'S ALL IN THE LATEST
ELECTROVALUE CATALOGUE

No. 6 (4th printing) containe details

.
ot 100’s of semi-conductors; ICs with ]

circuit diagrams, R's and C's of W th
practically every kind, accessories, 25
components, tools, materials, etc. p
information and equivalent tables,

ete. Well llustrated (96 pages 53°x  refund
81”) 25p. post free with refun

voucher for 25p. allowable on orders voucher

over £5 or more.

All items offered for eale in accordance with our stated
terms of business, copy of which available on request.
Prices quoted DO NOT include V.A.T.

Orders from U.K. customers must be accompanied by
an additional 109 of nett value for V.A.T.

DISCOUNTS Not allowed on nett price items.
10% on orders for £5 or more, 15% on orders for £15 or
more. Prices subject to alteration without prior notice.

PLEASE SEE LATEST AMENDMENT LIST. SEND S.A.E,

POSTAGE AND PACKING FREE
SURCHARGE 10p on smnall mail orders under £2. Qverseas
orders carriage and insurance charged at cost.

(Dept. P.W. 8) 28 ST. JUDES ROAD.,

Hours: 9—5.30: Sat. 1 p.m.
ENG. REG. NO. 1047768, R.0. 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY. TW2J 0HB

ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Tel.: Egham 3603

Telex 264475
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" SURPLUS BARGAINS

BLOWER MOTORS small double ended blower will work
on 6 to 28v DC, outlet size 13 si: new boxed £1-79. HEAD/
MIKE SETS for 19 set m.c. type new b'dxed.Et_;_‘lo. PANEL
METERS 4 different for £1:25. MULTICORE CABLE 25

4p 11w 4b with low value resistors and knob 76p. 4p 4w 2b
with res. and knob 40p METER UNIT X pointer type dual
115 Ua for use with 1155 Rx new £1-58. TRIMMERS 20pf air
spaced ceramic type new 10 for 55p, £4:40 per 100, JOY
STICK CONTROL UNITS operate 4x micro swis 1p c/o
£1-35. HEADPHONE MATCHING TRANS. & LEAD,
high to low impedance 5ft lead with standard plug new 60p.
LARGE TRANSISTOR PANELS with 2N560 transistors
Sil N.P.N. type also conds. res. metal fittings etc. panel size
13’ x 12” new cond. two panels for £1-50 with min. of 40
transis. PANEL LAMPS aircraft type suitable car inst. panel
with 24v m.e.s. bulb red or green two for 33p. METERS 500
Ua scale 0 to 5 14” OSD on panel with 3p 3w swt. £1-25.
WAVEMETER & OSC. UNIT covers range 150 to 230 Mc/s
with charts, spares, instructions etc. new boxed £16-50.
MINIATURE FUSE HOLDERS take 4" fuse 4 for 33p.
PLUGS & SKS Belling Lee type with cover 25 way 33p, 12 way
22p, 8 way 16p. YAXLEY SWT UNIT with 4p 12w 4b & 2p
12w 2b with shorting wafer part of xtal selector 64p. POWER
UNIT /P 115v 50c/s O/P variable 0 to 26v D.C. at 3 amps
smoothed with circ. tested £7-70. C.R.T. type 7BP7A 7” dia.
flat face tube 6-3v heater 7Kv E.H.T. emag focus and Def as
Blue/Yellow phosfor suitable slow scan T.V. etc. new with
base conn. £1-73. SILICON DIODES type ZR22 200 P.1.V.
8 amps 4 for 66p also 800 P.I.V. 750 Ma new 15 for £1-10.
INDICATOR UNIT 266 with 6” tube green screen 18 valves,
slow motlon dial, tuning conds. etc. with outer cover £4-95.
POT CORES miniature pot cores wax dipped 4+ x4 new
10 for 33p. RADIO TELEMETER UNITS with 6 valves, tape
unit, speaker, low speed motors, can be converted to Radio 2
for use on 200/250v mains in new cond. with circ. and mods.
£4-18. SELSYNS for Ae position Ind. etc. for use on 115v
50C/S supplied in pairs with a 360 deg. compass Ind. scale &
pointer new £4. LAMPS aircraft type double filament with
silvered reflector dual 14 watt 28v new 5 for 65p. NEONS
wire ended type 1/25th watt 470K res. for 240v new 10 for 55p.
PRESSURE GAUGE thought to be oil press vehicle type
elec. operated scaled 0 to 120 24 dia. new boxed 44p. CODER
UNIT part of IFF equip. American surplus contains 10 valves
12AT7, 6X4, 12AU7 etc. 13 miniature relays plug in type coil
550 ohm 2p c/o will work on 12/24v also 12 miniature micro
swts. complete in case good quality unit £2-70. VIDICON
CAMERA TUBES standard 17 type with base conn. etc.
graded according to scan marks A £9, B £6.

TAG STRIPS solder type 24 way new 10 for 30p. SPEAKER
UNITS P.A. type made by Truvox 8 ohm with line trans. in
case 9” x 9” x 8” semi weather proof new cond. £3-13. BAT-
TERIES 6 volt 40 A/Hr. type metal cased new with filling inst.
£3-19. XTAL OVENS with 12 type Hc6/u xtal holders these
can be removed and used separate 76p. VALVES 5U4, 6X5,
6SN7, 6SL7, 85A2, 12AT7, 12AU7, 12AX7, 6AKS5, 6BH6, 6H6,
6SK7M, 6SA7, 6N7M, 5Y3GT, 6J6, 6X4, VC173, EF50, 6BAS,
6SA6, CV2179 (Sim N78) any 3 for 55p. BATTERY BOX will
take 4x U2 cells connected for 6 volts 48p. POLARISED
RELAYS as 2 coils of 25 ohm each 1p ¢/l new 33p each.

core coloured new in 5’ 9” lengths 2 for 86p. YAXLEY SWTS ]

VISIT LONDON’S LIGHTHOUSE

our lighthouse keeper
wants to meet you!

Jim Roche has been Imhofs Eddystone light-
house keeper for a good few years now -so who
better than hetaguideyouintotherightchannel,
for an Eddystone communications receiver;

Model 1001 - general -
purpose receiver with
reception facilities for
CW,MCW,AMand SSB
Provision for crystal
control on 10 channels

P
e

{"55%?}\ g

N
ES oy

EC10 Mk Il still “Top of
the Pops’in the modest
pricerange of communi-
cation receivers. Em

bodies features usually
only found in the more
expensive designs

IMHOFrS

112-116 New Oxford Street
London WC1A 1HJ
telephone 01-636 7878  Rrg1

THE ABOVE PRICES INC. POST/CARR. &
V.A.T. CHARGES

Carr. charges apply to mainland only, all goods ex
equip unless stated otherwise, S.A.E. with enquiry.

A. H. SUPPLIES
57 MAIN ROAD,
SHEFFIELD, S9 5HL

Phone 444278 (0742)
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Train for
television

Course commences 5th September, 1973

This is your opportunity to train as a television

and radio engineer on our full-time Two-Year
¢ College Diploma Course specially designed to cover

the examinations of the City and Guilds Radio,
Television and Electronics Technicians’ Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

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

Please send free prospectus to:

Name

I Address

I THEPEMBRIDGE COLLEGE OF ELECTRONICS
(Dept. PW5 ) 34a Hereford Rd., London W2 5AJ
L—-__—__—-J

SE—
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EXPERIMENTERS CORNER

LOW POWER CLASS A AMPLIFIER

receivers, only comparatively small output powers

are required, and small modern loudspeakers
produce adequate volume for a small room from
only a few milliwatts of power. in fact most minia-
ture speakers have a maximum power handling
capability of only 100-200mW.

While in the interests of battery economy class B
amplification is usually used in the output stage of
battery operated equipment, where only low output
powers are involved, a simple class A circuit is quite
suitable. Bearing these points in mind, the simple
amplifier described below was constructed.

IN some applications, such as in small pocket

Circuit Explanation

A circuit diagram of the amplifier constructed by
the author is shown in Fig. 1. This uses three inex-
pensive silicon n.p.n. transistors.

VR1 is the volume control, and Cl the input
coupling capacitor. Tr1—Tr2—Tr3 are direct coupled.
R2, and R5 bias the input transistor (Trl) so that the
voltage present at its collector (approximately 0-65V)
is at the correct level to in turn bias Tr2. Likewise,
Tr2 is biased to just the right level to produce a
voltage at its collector which is suitable to bias the
output transistor, Tr3. In effect Tr1—R1 form a
potential divider which biases Tr2, and Tr2—R3
form a potential divider which biases Tr3.

As each transistor inverts the signal between its
base, and collector lerminals, the input and the out-
put of the entire amplifier are 180° out of phase.
The two biasing resistors, R2, and RS being con-
nected between the input and the output therefore
introduce a considerable amount of d.c., and a.c.
negative feedback. While the d.c. feedback is very

R. A. Pen

desirable as it gives stable biasing to a system which
would otherwise be very critical, the a.c. negative
feedback decreases the gain of the amplifier. This
does however, give the amplifier improved quality
(hi-fi).

The gain of the amplifier can be increased by
connecting a capacitor of a suitable value between
the junction of R2—RS5, and earth. This decouples
the a.c. signals through the biasing resistors, and
virtually eliminates the a.c. feedback at audio
frequencies.

A compromise between gain, and output quality
can be achieved by placing a feedback limiting
resistor in series with the decoupling capacitor. In
Fig. 1, C3 is the decoupling capacitor, and R6 the
feedback limiting resistor. The value of R6 is the
highest one which gives adequate gain for the ampli-
fiers intended purpose, a value of 22k being lused
on the prototype. Its value can be varied to suit
individual requirements, the required value being
found by experimentation.

13

|ZJLSG75910“1213

BC171

Bk

To LS

8C109

m m o © @ >
by
&

0
(=)
Q3

o

[

In from

~ve

+
e

N @ § y @4
ik 8% "\ CZ ® “FTr2

1 Tri be

AM 0006

C2|:[< R1

Fig. 2: Component layout on
the Veroboard.

3opr"- 47k
C4 330pF
VR
Sk L f <
in ) — ’ Fig. 1: The low power class A
C1 amplifier.
S-1pF ™
BC171
O
R2
470k
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R4, and C2 are the supply decoupling components.
The loudspeaker itself forms the collector load for
Tr3. Speakers of other impedances can be used, but
must have an impedance of at least 35(. Due to the
large amount of d.c. negative feedback used in the
circuit, altering the speaker impedance should not
drastically change the operating parameters of the
circuit.

The low value capacitor, C4, is required in order
to reduce the upper frequency response of the circuit,
and so maintain good stability. Without this com-
ponent, direct pick-up of radio signals can become
a problem.

S1 is the on-off switch, and can be ganged with
VR1 if preferred. )

The unit requires a 4-5V- supply, an Ever Ready
1289 battery being a very economical source of power
for the amplifier, although if small size is required,
three U16 batteries connected in series can be used.

As the amplifier uses only a few components all

of which are of a small size, it is easily miniaturised.
A diagram giving a suitable Veroboard layout for
the unit is shown in Fig. 2. The prototype built to
this layout measures only 1:4 x 0-9 x 0-75in. For
obvious reasons miniature resistors, and components
must be used. On the prototype a tantalum bead
capacitor was used in the Cl position, but a minia-
ture electrolytic of 8-10uF can be used providing it
will fit into the available space.

There is only one break which has to be made in
the copper backing strips, this being between the
negative side of Cl, and the collector of Trl. A
soldering iron with a fine bit is required when solder-
ing the components to the board, and a continuity
tester should be used to ensure that no excess solder
is shorting two adjacent copper strips together.

One cannot expect too much in the way of output
quality from the amplifier, mainly because such a
small speaker is used, but the unit is economical to
run, small, inexpensive to build, and sensitive, and
is very useful for many purposes. |

CASSETTE RECORDER IN THE CAR

N a long trip it is often desirable that one
O can play one’s cassette tape-recorder, but

then it’s battery life becomes very short.
Since most cars use a 12 volt battery, the tape
recorder cannot be run directly from the car’s
electrical system. One often used method is to con-
nect a heavy resistor in series with the tape-recorder,
but on a radio-cum-tape-recorder this method does
not work since the tape recorder draws far more
current than does a radio.

This problem can be overcome by using a very
simple stabilising voltaged supply consisting of only
three components—a transistor, resistor and a zener
diode. Before one selects any components, one
must know exactly what one’s requirements are—
the figures given at the end of this article are for
a typical cassette tape-recorder that draws a maxi-
mum of 350mA. It is however easy to modify one’s
design to cope with almost any portable tape-re-
corder.

Firstly, what is the voltage of the machine? This
is easily determined by counting the batteries and
multiplying by 1-5,—most recorders are either 6,
7-5 or 9 volts. Once the voltage has been determined,
it is neccessary to find the maximum current that
the machine will draw. To do this, remove one bat-
tery and solder wires onto the ends of it. Connect
an ammeter in series with the battery and by dabb-
ing the wires where the battery was and by playing
the tape recorder with it’s volume fully turned up,
the maximum current can be determined.

Our next job is to choose a transistor. The only
specifications that need concern us are it’s power
and current rating and it’s current gain (hs). For
a tape recorder, a 2N3054 is normally sufficient, but
for a large machine, a 2N3055 might be neccessary,
while for a small radio, a 2N1611 might suffice. To
determine the power rating, we use the formula
Power = IxV

= I(Viu_vout)

The zener diode is a low power device (250mW)
and it's breakdown voltage is the required output
voltage plus 0-6 volts, the latter being the emitter-

326
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base voltage of a silicon transistor. The zener need
not be specially selected, since a volt either way
will have very little effect on the tape-recorder.

Vin(12v) Vout

AM 0004

Fig. 1: Stabilising circuit for cassette recorders.

The resistor (R) is the most difficult to calculate.
The current that passes through it performs two
functions:

i) A current of normally at least 5mA to maintain
the voltage across the zener diode.

it) The base current of the transistor. As a rule
of thumb, this should be twice the maximum re-
quired output current divided by the current gain
of the device.

Adding these two we get that the current through
the resistor is (5+2 Iou/hse) mA and assuming that
the car uses a 12 volt battery, the value of the
resistance, using Ohm’s Law, is found to be:

(12 — Vo + 0-6) A\

R = (—) kQ (R - —

(5 + 2 I,y/hge) 1
The components given below are for a typical
taperecorder that draws 350mA. No list of prices

is included as a person who can’t build this for less
than £1 just isn’t trying!

Components. 6V 7-5V A%
Resistor (1, W) 3300 270Q 1800
Zener diode 6-6V 8-1V 10V
Transistor. 2N3054 [ |
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10 TRANSISTORS.9 TUNABLE WAVEBANDS, MWI1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Built in Ferrite Rod Aerial for MW/LW. Retraclable, chrome plated 7 section Telescopic
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull output
using 600mw Transistors. Car Acrial and Tape Record Sockets., 10 Trausistors plus 3
Diodes. Fine tone moving coil speaker. Ganged Tuning Condznser with VHF section.
Separate coil for Aircraft Band. Volume onjoff. Wave Change and tone Control. Attractive
Case in black with silver blocking. 8ize 9" 7 4”. Eaey to follow instructions and
diagrams. Parts price list and easy buil:

plans 30p (FREE with parts).

ROAMER peisumy
EleHT RN 9
Mk |

NOW WITH
VARIABLE
TONE CONTROL

‘Tunahble Vuve
bapda: MW, MW2,
LW, Bw], 8w2,
BW3 and Trawler

7 Tunable Wavebands: MWI, MW, LW, BWIL 8wy,
§W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
acopic aerial for Short Waves. Push pull output using
6001 W transistors. Car aerial and Tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/onfoff, tuning, wave change and tone
controls. Attractive case in rich chesinut shade with
gold blocking. 8ize 9 x 7 x 4in. approx- Easv to
follow Instructions and diagrams. Parts Price List
and Fasy Build Plans 25p (FREE with parts).

of Radio Luxembourg, etc. B

tuning condenser
change controls. A
Bize 9
25p (FREE with parts).

Total building costs

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

Band. Extra Medium waveband proti

jor MW and LW. Retractable 4 section 24in. chrome
plated telescopic aeria) for 8W. Bocket for Car Aerial.
Powerful push-pull cutput. 7 transi
fine tone toving coil speaker.

volumefonjoff, tuning and wave
ttractive case with carrying handle
7 x 4in. approx. Easy to follow jnstructions
and diagrams. Parts price list and easy build plans

Total building cost

£9-35

P. P. & Ins. 5lp

T 'A.'.."“ 2

: uﬁgﬁhi ‘x)‘;
il i
WWWM

o
O

(Overseas P. & P. £1:00)

ROAMER
SIX

6 Tunable Wave-
bands: MW, LW,
BW1, 8\W2,8W3
Trawler,bandplus
an extra Mediun
waveband for
easier tuning
ot Luxembourg
etc. Bensitive fer-
rite rod aerial and

telescopic merial
. for 8hort Waves.
dey easier tuning 3in. Speaker. 8
uilt {n ferrite rod serial stages—6 transistors and 2 aioues. Attractive black

case with red grille, dial and blaek knobs with polished
metal Ineerts. Size 9 x 5} x 2}in. approx. Easy build
plans and parts price list 25p (FREE with parts).

Total building costs £4.38 P.
ol

(Overseas P. & P. £1:05)

istors and 2 dlodes,

Alr spaced ganged
P gang: P. &

s. 31p

-

P. P&
Ins. 47p.

£6-58

Total building cost £7.68 P.P. & 3 05
(Overseas . & P. £1-05) Ins. 47p. {05 GEe A & [ R
P o o o e
> - P

TRANSONA
FIVE

5 TRANSISTORS &
AND 2 DIODES <

POGKET
FIVE

3 Tunable Wavebands
MW, LW, Trawler Band
with extended M.W.
band for easier tuning

LS

-

of Luxembourg, etc. 3 Tunuble Wavebands: MW,
7 stages—5 transistors and 2 diodes, 7 stage
supersensitive ferrite rod aerial, fine tuning condenser  volume

tone moving coil speaker. Attractive black and gold
case. Size 5§ x 1§ x 3iin. Easy build plans and
parts price list 10p (FREE with parts).

Totalpuiding costs £9-50
“EDU-KIT”

moving coil speaker.
grille. Bize 6} x 4%
parss price list 10p (FREE w

Total building costs
(Overseas P. & P. 65})

P.P. &
Ins.24p

BUILD RADIOS, AWPLIFIERS, ETC,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.

COMPONENTS INCLUDE:

Tuning Condenser: 2 Volume Controls. 2 8hder
Switches: Fine Tone Moving Coil Speaker: Terminal

Strip: Ferrite Rod Aerial: 2 Plugs and Sockets:
Battery Clips: 4 Tag Boards: Balanced Armature
Unit* 10 Transistors: 4 Diodes: Resistors.
Capacitors: Three }” Knobs. Units once
b constructed are detachable from Master
I"nit, enabling them to be stored for
future use. 1deal for Bchools, Educational
Authorities and all those interested in
radio econstruction.

Parts price list and easy build plans 25p
(FREE with parts).

All parts including £6-05 §-
n

Case and Plans
>

P&

(Overseas P. & P. £1-05) 5. 33p

5 transistors and 2 diodes, ferrite rod aerial.

Attractive case with red speaker
% 1tin. Easy build plans and

TRANS
EIGHT

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave-
bands: MW, LW,
8W1, BW2, 8W3

and Trawler Band.
Sensitive ferrite rod aerial for 3. W. und L.W. Tele-
scopic aerial for 8hort Waves. 3in. Speaker. 8 Improved
type transistors plus 3 diodes. Attractive case in
black with red grille, dial and black knobs with poliished
metal inserts. Size 8 x 63 x 2iin. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
price list and easy build plans 25p (FREE with parts).

ith parts).
£2:75 15 § Toribyidirg s £4:95

RADIO EXCHANGE CO

| 61a HIGH ST., BEDFORD, MK40 1SA. Tel. 0234 52367
l Reg. no. 788372

{ ! enclose £ please send items marked.
ROAMER TEN O3 ROAMER SEVEN
ROAMER EIGHT [J TRANS EIGHT
TRANSONA FIVE[] ROAMER SiX
POCKET FIVE O EDU-KIT

i Parts price list and plans for

LW and Trawler Band.

control, fine tone

PP &
Ins. 33p

oooo

| Name

-

FULL AFTER * Callers side entrance **Lavells”’ Shop
SALES * Open 10-1, 2,30-4.30 Mon.-Fri. 9-12 Sat.
SERVICE PLEASE NOTE: ALL PRICES INCLUDE VAT

I Address
i

PWS55

Lmng—-————————-
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SINCLAIR PROJECT 60
230 £3-50 " TR

250 £4-25

PZ5 £3-97 o Ll :

PZ6 £6-40 p ‘_‘_

Project 60 ““

tuner £16-80 - Stereo 60 £7-80
AFU £4-50 2000 Amp £22-00
P28 £6-60 Transtormer for PZ8 £2-85

EXECUTIVE CALCULATOR £50-00

PROJECT 60 KIT £2:50
Our extremely popular kit containg the extra
capacltors, din plugs and sockets, cable and fuse-
holder needed to complete Project 60.

IC RADIO CHIP TBAGS1 £2-10
The world's most advanced IC radio chip. Con-
ains RF Amp, oscillator, mixer, IF Amps, wide
range AGC circuitry and voltage stabilizer. With
data £2-10. Send S.A.E. for free leaflet, A kit of
resistors, capacitors and IF filters is available to
-go with the chip for £1-75.

8-DECS AND T-DECS
S-DECS £1-44
T-DECS £2-88
H-DEC A £3-00

18 dil IC
carriers £1-20

SINCLAIR SUPER IC12

ONLY £2 00

Max. supply volts 28. Power 6 Watts rms. Com-
plete with free printed circuit board and 44 page
instructlon book.

SWANLEY IC TOMORROW £2:50
The World's most powerful 1C amplifler. Similar
to the above but operates at 35 volts max. supply
and gives 12 Watts rms output. Manufactured for
us by aleading semiconductor company. Supplied
with our instructions and a 6 month guarantee,
but no printed circuit.

KIT8S FOR IC12 AND IC TOMORROW
Except for the power kits and speakers. all items
suit both integrated circuits.

DELUXE KIT

‘ncludes all parts for the printed circuit and
volume, bass and treble controls needed to com-
plete the mono version £1-45. Stereo version with
balance control £3-30.

BASIC KIT

Contains components for the P.C. board and
volume and simple tone controls. Mono version
£1-25, Stereo version with balance control £2-90.
POWER UNITS FOR THE IC12

A set of components to construct a 28V 0-5 Amp
power supply £2-27, Also suitable Sinclair PZ5
fully constructed £3-97,

POWER KIT FOR IC TOMORROW

A set of components to construct a 35V 1 Amp
power supply £2-97.

LOUDSPEAKERS FOR THE iC12

Specially chosen for the IC12. 5° 8 ohm £1-00,
5° x 87 8 ohm £1-45, 10 x 6* 15 ohm £2-27.
PREAMPLIFIER KITS

Type 1 for magnetic pickups, mics and tuners,
with 3 position equalization switch. Mono model
£1:20, Stereo model £2-20. Type 2 for ceramic or
crystal pickups. Mono 60p. Stereo £1-20.

SEND S.A.E. FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAIN  £3 40
Introducing tha most
versatile battery
eliminator ever offzred
with a high current
output that makes it
sultable for operating
most battary tape recor-
ders, record players,
cassette recorders and ﬂ-
shavers. Input 200/240V .

Output voltage selected

by front panel switch

may be set to 3V, 4-5V, 6V, 7-5V, 9V and 12V at
500 ma. Housed in a very strong, attractive, plastic
case and fully guaranteed for 12 months,

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent

Post 10p per item. Please add 10% extra to total
cost of order for VAT. Official credit orders
welcome from schools etc. Full lists 10p post free.
Mail order only, No callers please.

H.A.C. "oy

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave Equip
ment of quality, *H.A.C '" were the Original
suppliers of S8hort-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfied
customers—including Technical Colleges, Hos-
pitals, Public 8chools, R.AF., Arniy, Hams, etc

NEW “DX" RECEIVER

Complete kit—price £3-85 (incl. p, & p & V.A.T.).
Custonier writes: '*Australia, India ani America
at loud volume ' —*I am 14 years of age and
have logged over 130 stations, plus countless
Amateurs from all over the world

This kit contains all genuine short-wave com.
ponents, drilled chassis, valve, accessories and full
mstructions. Ready to assemble, and of course,
as all our products—tully guaranteed. Full range
of other 8.W. kits, including the famoua model
K and K plux' (iilustrated above). All orders
despatched by return. Send now for free descrip-
tive catalogue, test report and order form
EXCITING COMPETITION for Bhort-Wave
listeners. Sen:d stamped envelope for detaila,

“H.A.C.” SHORT-WAVE PRODUCTS
29 0id Bond Street, London W.I

UHF.T.V. AERIALS

SUITABLE FOR COL.OUR AND MONO-
CHROME

RECEPTION
All U.H.F. aeri-
als now fitted
with tilting brac-
ket and 4 ele-
ment reflector,
LOFT MOUNTING ARRAYS
7 element 2-25. 11 element 2-75.
14 element 3-25, 18 element 3-75
WALL MOUNTING c¢'w
WALL ARM & BRACKET
“¢lement 3-25. 11 element 3-75. 14 element
4-25. 18 element 4-75. CHIMNEY MOUNT-
ING ARRAYS c¢w MAST & LASHING
KIT. 7 clement 4-00. 11 element 4-50.
14 element 4-75. 18 element §5-25. MAST
MOUNTING arrays only. 7 clement 2-25.
IT element 2-75. 14 elcment 3-25. I8 ele-
ment 3-75. Complete assembly instructions
with cvery aerial. LOW LOSS coaxial cable
9np yd. KING TELEBOOSTERS from 3-75.
LABGEAR PRE-AMPS 425,

BELLING LEE CONCORD BOOSTER
V.H.F.,, FM., UH F., mains operated 8-20.
State <learly channel number required on ali
orders. P. p. on all aerials 50np. Accs. 15np.
C.W.0. Min. C.0.D. charge 25np.

F.M. Radio Aerials

F.M. RADIO loft S/D 1-00 3 element 325,
4 element 3-50. Standard coaxial plugs 9np.
Coaxial cable Snp yd. Outlet box 30np.
P.p. all aerials 50np. Accs. 30np. C.W.O.
Min. C.0.D. charge 25np. Send 5np for fully
illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 MONARCH PARADE, LONDON
ROAD, MITCHAM, SURREY
Telephone 01-648 4884
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LOUDSPEAKER
BARGAINS

Fane Pop 100 wate 18” 8/15S ohm £21.45
Fane Pop 60 watt 15" 8/i5 ohm £12-26
Fane Pop 50 wate 12" 8/15 ohm £10-17
Fane Pop 25/2 25 wact 8/15 ohm  £5-94
Fane Pop 15 12" I5 wate 8/15 ohm £4-40
Fane 122/10a or 122/12 ... ... £9-90
Fane Crescendo 15" 8 or I5 ohm £27-50
Fane Crescendo 12" 8 or 15 ohm £24-20
Fane 8" d/cone 808T 8 or 15 ohmm  £2-64
Fane 8” d/cone, roll surr. 807T

8 or I15 ohm ... . £3-16
Baker Group 25 3, 8 or I5 ohm £6-00
Baker Group 35, 3, 8 or 15 ohm £7-50

Baker De Luxe 12" d/cone .. £9-62
Baker Major ... £71-50
EMI i3 x 83,8 or IS ohm ... £2-25
EM! 13 x B type 150 d/cone 3, 8or

{5 ohm .. ... £2-58
EM! I3 x 8 type 450 t'tw 3, 8 or

IS ohm ... ... £3-85
EM! 13 x 8 type 350 8 ohm ... £8-25
EMI 64" 93850 4 or 8 ohm ... £2-80
Elac 9 x 5 S9RMLO9Y 15 ohm ... £2.53
Elac 9 x 5 S9RMLL4 8 ohm ... £2.53
Elac 64" d/cone 6RM220 8 ohm ... £2-59
Elac 64" d/cone, roll surr. 6RM 171

8 ohm . £3-22

Elac 4” tweeter TW4 8 or 15 ohm  £1-21

Celestion PS8 for Unilex o £2-16
Celestion MFLOOO 25 wactt horn

8 or IS ohm ... ... £10-45
Elac 5” 3 ohm ... £1-75
Elac 7" x 4" 3 or 8 ohm .. £1-52
Elac 8" x 5" 3, 8 or IS ohm ... £1-93
Wharfedale Bronze 8 RS/DD ...  £3-11
Wharfedale Super 8 RS$/DD ... £5-50
Wharfedale Super 10 RS/DD ... £9:80
Goodmans 8P 8 or |5 ohm ... £3-80
Goodmans 10P 8 or I5 ohm .. £4-49
Goodmans I12P 8 or 15 ohm ... £11-55
Goodmans [5P 8 or 15 ohm ... £17-08
Goodmans 18P 8 or {5 ohm .. £29-70
Goodmans Twinaxiom 8 ... ... £6-79
Goodmans Twinaxiom 10 ... £T-61
Goodmans Axent 100 ... ... £6-60
Eagle DT33 dome tweeter 8 ohm  £5-45
Eagle HTIS tweeter 8 ohm .. £3-66
Eagle CT5 tweeter 8 ohm .. £)-25
Eagle MHTIO tweeter ... . £3-74
Eagle CTI10 tweeter ... £2.54
Eagle FR4 ... .. £4-45
Eagle Xovers CN23, 28, 216 ... £1-15
Kef T27 ... ... £4-67
Kef Ti5 ... £5-50
Kef BIIO ... . £6:16
Kef B200 ... £7-42
Kef BL39 ... .. £10-T2
Kefkit 2 ... £24-7%
Richard Allan 12" d cone 3 or

I5 ohm ... £2-20

Richard Allan 8” 3, 8 or 5 ochm  £2-27

10" x 6” 3, 8 or 15 ohm £1-92
8" x 5" 3 or 8 ohm .. £1:38
7" x 4" 3 or 8 ohm .. £1-38
3” 8 ohm or 80 ohm ... -65
24" 64 ohm -65
Speaker matching transformer 3,

8 or I5 ohm ... .. E1-10
Adastra Hiten 10" 10 watt 8 or

15 ohm ... ... £2-80
Adastra Top 20 12” 25 watt 8 or

I5 ohm ... . £6-32

Stephenspeaker kits and cabinets—send for
illustrated brochure and list of recom-
mended speakers.

Car stereo speakers—ask for leaflet.
PA/Disco amplifiers (carr. and ins, £1-00):

Baker 100 watt ... . ... £46-00
Linear 30/40 ... £25-00
Linear 40/60 ... £30-00
Linear 80/100 £50-00

FREE with speaker orders over £7 *“‘Hi-Fi
Loudspeaker Enclosures’” book.

Al units guaranteed new and perfect.

Prompt despatch.

Carriage and insurance 25p per speaker.

(Tweeters and Crossovers 15p each.)

All prices quoted inclusive of V.A.T

WILMSLOW
AUDIO, pept. Pw

Swan Works, Bank Square,
Wilmslow, Cheshire, SK9 1tHF
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COMMON circuit arrangement in

the popular construction journals
is that which allows temperature to
control something—a sort of elec-
tronic thermostat,

Perhaps the most featured circuitry
is that which has some form of tem-
perature sensor (say, a thermistor)
followed by a transistor or two which,
in turn, drives a meter (for tempera-
ture to be read from a pre-calibrated
dial) or a relay to actuate some form
of control circuit.

Out on to the electronics market
has come a new type of reed switch
which can perform this kind of func-
tion—and without the need for any
further electronic circuitry.

Basically, the reed switch has two
contact blades which form a simple
on-off switch. Around the glass tube
which houses these contacts is a coil.
Energising the coil causes the con-
tacts to open (or close) while remova
of the energising source causes the
blades/contacts to return to their
original state.

The new devices have the glass
capsule and reed relay blades. In-
stead of a simple coil of wire, the
capsule is surrounded by torroidal
magnets which are separated by a
ferrite material. Because the ferrite
material separates the magnets, it
also has the effect of separating their
individual magnetic fields.

However, the particular make-up of
the ferrite employed is such that there
is a certain critical temperature point
called the Curie point. Below this
point, the ferrite no longer isolates
the magnetic fields of the separate
magnets and thus the switch can be
caused to activate.

Once the temperature rises above
the Curie point, the magnetic fields
are again separated. Thus there is a
complete switching action actuated
only by temperature, and the reed
blades themselves can be used to
form a switch. There are many uses
which will come to mind; standard
units in the range extend from 0°C to
100°C in 5°C steps.

LIGHTS UP

Turning to the “lighter” side of
smoking, solar cells are being used in
electronic lighters to keep the bat-
teries charged. One set of experi-

I\

a day can be lit for a month before the
batteries need recharging by expos-
ing the light-cells to a light source.
It seems reasonable to assume that
one could leave such a lighter out in
the open for various periods of time
and thus the batteries would remain
charged for far longer than a month.

Work is proceeding to improve the
efficiency of solar cells as a means of
supplying energy from ordinary day-
light, i.e. without any sunshine at all.
This should be a useful project for
peopleliving in or around Manchester
on a rainy day.

ALL TOGETHER

Electronic calculators have become
very real practicalities over the past
few vyears. Progressing from the
realms of theory they are now offered
by the van load in a wide variety of
shapes and sizes. Many things have
contributed to the progress of elec-
tronic calculators not the least of
which is the development of the i.c.
which does all the calculating. The
aim has been to be able to boast "“A
calculator on a chip™.

Well, the dream gets closer every
hour. A company has now brought
out a chip which very, very nearly
achieves this title. The low power
calculator circuitry is on the same
glass pane! as the liquid crystal dis-
play. Thus the thing is literally a com-
plete calculator on a single substrate.

But what of the buttons or keys
which input the information? Well,
the manufacturers have thought of
that too—yes, and it's on the same
panel. The inter-digitised contacts
are shorted by a conductive rubber
button whenever a key is depressed.
Standby power is only 12mW and the
calculator runs for about 100 hours
from a single pen-sized cell. Sorry,
they are not for sale in the U.K. as yet.

VERY HIGH-BROW

Capacitors are one type of com-
ponent which seems to be getting
ever smaller. The photograph on this
page shows five tantalum chip capa-
citors from the range manufactured
by Union Carbide. The T400 series
has nine case sizes; values range
from 0-1uF and can withstand tem-

ON RECENT DEVELOPMENTS

shown in our photograph are for a

very ‘“high-brow' application — at
least, ‘'eye’ think they are.
Down in the forest something

stirred, so we're told. In a certain
Bavarian forest it is more than stir-
ring. Laser equipment, supplied by
Siemens, measures the trajectory of
survey satellites. Power of this laser
is 100MW (100 megawatts or one
hundred million watts). One wonders
if, in the decades to come, this type of
equipment will be towed away from
Lisle Street shops as surplus stock
by delighted Amateurs who may have
just given £1-75 for them. If this
happens one must ask whatever will
replace such equipment?

LITTLE THINGS

Little things please little minds so
we're told, but sometimes it's not
that cynically simple, Cramming a
few thousand semiconductors into
a dual in-line package is a common
occurrence today, but what of the
devices which are very difficult to
integrate? Items such as tuned
circuits are a problem. However,
solutions are on the way, in the form
of subminiature inductors or *'coils™.

Described as monolithic chip in-
ductors, these minute devices are
made by stacking U-shaped con-
ductor patterns which have been
screened onto a special ferrite tape.
The U-shaped patterns are stacked
such that when the individual ends
of each U are connected to the U's
above and below, a continuous ‘‘coil”
pattern is achieved. When this has
been done, the complete stack is
“fired” resulting in a monolithic
structure.

&ments shows that some 50 cigarettes  peratures of up to 300°C. Those

9)
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Show at Olympia, London opened on Tuesday
22nd May, the guest of honour at the inaugural
luncheon being H.R.H. The Duke of Kent, who later
made quite an extensive tour of the Show. :
The Show’s sponsors, the Radio and Electronic
Components Manufacturers Federation, celebrating
their 40th anniversary this year, managed to get no
less than 480 companies to exhibit the very latest
developments in electronic components and asso-
ciated instruments, equipment and services.

Olympia’s two main halls were utilised for this
massive event and special preparations were made
to receive and attend to the needs of the many
visitors from abroad. Almost one-fifth of the stands
belonged to exhibitors from overseas with represen-
tatives from more than sixteen countries including
Australia, Austria, Belgium, Canada, Denmark,
Hungary, Japan, West Germany, Spain, Sweden and
the USA.

During the Show three discussion and question
sessions were held outside at the Royal Westminster
Hotel, being arranged jointly by the RECMF and
the Institution of Electronic and Radio Engineers.
The subject “European Component Survey” covered
the aspects of component testing, evaluation and
development.

Visitors to the Show were invited to try their luck
in various competitions in which very attractive
prizes such as an 8-track tape recorder, a £100 watch
and even bottles of whisky could be won, not to
mention a holiday for two in Rome!

All the components in the world would not be of
much use if the many units into which they are fitted
could not be connected together by means of efficient

THE four-day London Electronic Components

Spectrol Reliance Ltd. were justifiably proud of this large number of
permutations of their Model 534 ‘Universal' potentiometer.
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connectors. In 1971 over £22 million of the electronic
components market was accounted for by the sale
of just such connectors.

About every possible variation of connector was
on show with Amphenol making them their main
theme on their stand together with switches, lamps,
relays and indicators. Ultra Electronic Components
featured a new range of connectors and accessories
for use with printed circuit boards as well as an
improved version of their 0-1in. pitch modular edge
connector. Other products on their stand included
plugs and sockets, terminal blocks, rotary wafer
switches and water activated batteries.

AMP of Great Britain also had a wide range of low
cost pin and socket and flat flexible cable connectors.
They manufacture just about everything needed in
solderless, crimped terminations and can supply
everything from a single terminal to computer-
plotted wiring system components.

In spite of their long and worid wide reputation for testmeters, only
now have AVQ Ltd. started producing a line of panel mounting meters.
Two of the new Dinline series are shown above.

AVO celebrated their Golden Jubilee with the
introduction of their first-ever range of panel mount-
ing meters. The new Dinline Fifty range marks, not
only fifty years of Avo, but also their entry into
Europe, with styling based on the rectangular JIN
(IEC 51) specification. The matching series of eight
models is available in two presentations, a moulded
black finish and glass window or clear Macralon
ensuring entirely shadow-free readings.

Sealectro’s stand had their complete range of pro-
ducts which includes RF connectors, multi-pin con-
nectors, plugboards, insulated terminals, rotary
switches and punched card readers. Centre piece of
this display was the new series of punched card
readers, the new 4mm grid plugboard system and the
new FR/SR series of two-piece insulated terminals.
New items in the RF range include a high isolation
coaxial switch and a range of 75 ohm connectors to
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DIN 47295. Sealectro’s technical staff demonstrated a
miniature RF connector assembly using flexible and
semi-rigid cables.

Piher International Limited, were exhibiting in the
United Kingdom for the first time. Piher are already
among the world’s leading suppliers of carbon film
resistors with a daily output of some seven million
resistors from their headquarters at Badalona near
Barcelona. Over 90 per cent of their production goes
to export markets, principally the United States,
Germany and the United Kingdom. On Piher’s stand
could be seen many samples from their range of
carbon film resistors, trimming potentiometers, small
signal and medium power transistors and capacitors,

and particular interest centred on a new range of

preformed resistors.

One of the Series C16 Cermet potentiometers by AB Electronic

Components Ltd. Standard models range from 100} to 2:5MQ, linear,

but special models down to 50} and up to 10M() are available, with
soldering tags or printed circuit terminals.

Hungary was represented by Elecktromodul who
were showing components for telecommunication,
engineering and electronics. Products on display
included ferrites, electrolytic capacitors and ceramic
capacitors.

Audax SA, from France, exhibited examples from
a wide range of loudspeakers, while Societe Francaise
de I‘Electro-Resistance had on display metal film and
hi-rel resistors, carbon and cermet track potentio-
meters and trimmers, plastics potentiometers and
cermet film micro-circuits.

Cosmocord-Stolec Limited were showing, for the
first time in the United Kingdom, a range of low-
cost multimeters and insulation testers, plastics
mouldings and audio transcription transducer
equipment.

One item from the vast range of drives, dials and tuning capacitors
from Jackson Bros. Ltd., a miniature ball drive with a 10:1 reduction,
Type 5870.

New ranges of DIN plugs and sockets and instru-
ment components were featured by Tape Recorder
Spares Limited. Audio and electronic components,
switches, mains units, wire measuring and storing
equipment and wire cutting and stripping equipment
were among other products shown.

Watson Anodising Limited had a range of name-
plates, labels, instrument panels, plain and printed
chassis as well as examples of the general printing -
they undertake for the electronics industry.

Rectifiers, thyristors and triacs from Raytheon-TAG
Components Limited included glassivated and planar
plastics encapsulated thyristors and triacs, plastics
encapsulated 10A rectifiers to 1300V, fast turn-off
rectifiers and diffused SCRs up to 35A and triacs up
to 25A RMS.

Radiatron Components Limited stand had a display
of components and accessories ranging from collet
knobs, instrument cases and housings to relays, con-
nectors, switches and automation modules.

For visitors to the show interested in television,

. AB Electronic Components Limited makers of the

only touch tuner made in the United Kingdom, which,
when announced last year was the only one made
anywhere in the world, is perhaps the best known of
their products. Connectors, potentiometers, switches
and thick film microcircuits are among others.
Sharing AB’s stand was Wolsey Electronics, a division
of AB, showing various aerials and their range of
radio and television master aerial and amplifier
systems.

-:;EPW o

This 25-turn preset potentiometer by AB Electronic Components Ltd.

is of carbon composition construction intended for use with varicap

tuners. Resistance ranges up to 100kS) in linear, logarithmic or diode
characteristic law.

Solder, one of the most important materials used in
electronics, was shown in all its forms by Multicore
Solders Limited. Cored solder, solder creams, bar
solders as well as liquid fluxes and chemicals for
hand and wave soldering were included in their
display. Some 50 per cent of Multicore products are
exported to 107 countries throughout the world—one-
quarter of the exports going into the competitive
U.S.A. market.

Soft solder, fluxes, chémicals, solder preforms and
samples from a wide range of solder products were
to be seen on the stand of Enthoven Solders Limited.

A heavy duty aerial rotator was among communi-
cations, marine, television and radio aerial equipment
featured by J-Beam Engineering Limited.

Communications cables, instrumentation cables,
equipment and connecting wires, winding wires,
mineral insulated heating cables and thermocouples,
solder coated copper wire, silicone insulated fine
wires and connectors were displayed by BICC.

The wire-wound component is one of the oldest
devices used in electronics and remains an important
adjunct in the industry. Gardners Transformers
Limited, who specialise in this field, have orders
currently valued at £450,000—a quarter of which
come from overseas. They were displaying trans-
formers, inductors, filters, delay lines, inverters,
converters, power supplies and modules.
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Having recently merged with the Allen-Bradley
Company of Wisconsin, USA, Morganite Resistors
Limited had a wide range of resistors, potentiometers,
switches, thin film and thick fiim networks, capacitors,

A Tekdata Ltd. flat flexible cable in FibaTEK p.v.c. material. This
custom-made cable uses 7/0°193 and 14/0-193 wires.

filters and industrial controllers from both of their
product lines. Not previously shown in the United
Kingdom, the Morganite cermet single turn potentio-
meter, type 90, with a power rating of 0-5 watt and a
resistance range of 10 ochms to 2 megohms, is designed
for commercial and industrial applications. New from
Allen-Bradley is the “Mod-Pot”, a variable resistor
available in single, dual, triple and quadruple con-
struction plus potentiometers, line switches and
vernier drive modules.

A. F. Bulgin & Company Limited commemorate 50
years as electrical and electronic component sup-
pliers. During the last 12 months some 40 new
products have been introduced, the complete range
now containing over 15,000 items. Examples on show
included fuses, fuseholders, knobs, switches, signal
lamps, and plugs and sockets.

Custom-built specialists in MOS, bi-polar and
hybrid thick film technologies, GEC Semiconductors
Limited had a new phase control circuit for con-
trolling triacs when driving small electric motors.
One interesting device also on display was the
MAI1705, a MOS integrated circuit developed for
use in electronic musical instruments and syn-
thesisers. It generates four notes on an equally
tempered scale by dividing successively by 1-0595

The Series 880 focus control has been specially designed by AB

Electronic Components Ltd. for colour TV receivers and can be

mounted on a metal chassis. The maximum continuous operating
voltage is 10kV.
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from a single master oscillator. Three packages can
be cascaded to produce a complete octave of semi-
tones, while further octaves can be generated by
using compatible six-stage binary divider circuits.

Among new transistors by Mullard for use in high-
power, high-quality audio amplifiers are families of
complementary pairs that can give outputs of up to
100W. For example, in applications where an output
of 6 to 15W is required, pairs from the transistor
family BD433 to BD438 are suitable. (0Odd numbers
are n-p-n types, and even p-n-p.) These have a maxi-
mum Ve, rating of 22 to 45V and a total dissipation
of 36W.

Silicon power transistors type BD266 and BD267
form a complementary pair that can give a high-
quality, audio output of 25W; they are also suitable
for use in general purpose amplifiers and switching
applications. Both are monolithic epitaxial-base
Darlington transistors.

Other new Darlington devices seen were types
BDX62 to BDX67, which are power transistors with
TO-3 encapsulations. Complementary pairs selected
from these for use in audio amplifiers will give out-
puts of 25 to 100W.

Rather large. but a component never-the-less! The A51-160X Pre-

cision In-Line colour TY tube assembly fealures a slotted shadow

mask, integral neck components and factory-set static/dynamic

convergence and purily adjustments. The June issue of our com-

panion magazine Television featured a technical article on the new
Thorn tube.

The use of Mullard circuit modules and integrated
circuits can reduce the design costs and assembly
times of good radio receivers, a.m. and f.m. Different
arrangements, demonstrating the ease with which a
variety of receivers can be designed, were shown.

New to the United Kingdom and exhibited by
Bird Electronic Limited, was the Bird model 4370
wide-band Thruline wattmeter and model 4342 com-
bined power meter and VSWR monitor. Coaxial load
resistors, attenuators, coaxial switches, filters and
calorimeters were also shown,

Included in the Spear Engineering Company
Limited’s display were power transistor holders,
connectors, valve and tube base mouldings and
printed circuit assembly fixtures. |
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devices which have a number of uses in
burglar alarms, automatic parking lights, etc.
Most designs for these switches work along the
lines of the circuit shown in Fig. 1. The ORP12
photo-resistor is a device which in total darkness
has a very high resistance (usually a few megohms),
but when light falls upon it, the resistance will fall
to a very low level (usually a few hundred ohms).
It will be seen that in the circuit shown in Fig. 1,
when there is no light falling on the ORP12, there
will be very little base current flowing. In conse-
quence very little collector current will flow and so
the relay will not operate. However, when a small
amount of light falls on the photocell, its resistance
will drop, and a larger base current will flow, causing
a larger flow in collector current, which will operate
the relay.

I IGHT operated switches are extremely useful

Latch on circuit

The relay will only remain on for as long as light
is falling on the photocell. This renders this type of
circuit unsuitable for many applications. For ex-
ample, if a burglar alarm which is meant to be
triggered by the light from the torch of an intruder
is required, if the circuit of Fig. 1 is used, the alarm
will only sound for the period the torch is aimed at
the photocell. This is of course of no use. A circuit
which will remain operative once it is triggered is
required. ’

A suitable circuit is shown in Fig. 2, based on a
bistable multivibrator. When the circuit is turned
on, as there is a far lower resistance to the base of
Trl through the relay and R2 than there is through
R1 and R3 to the base of Tr2, Trl is switched hard

on. This causes the voltage at the collector of Trl
to be at a very low level, and Tr2 receives only a
very small amount of base current through R3. This
means that Tr2 is turned off, and the relay will not
operate.

When light falls on the ORP12, its resistance will
decrease and it will have an earthing effect on the
base of Trl. This will cause a decrease in the current
flowing through Trl, and the voltage at the collector
will swing to a high level. Tr2 can now obtain quite
a heavy base current and will turn on, operating the
relay. The voltage at the collector of Tr2 will now
be at a low level, and it is Trl that is unable to
obtain any appreciable base current, and will thus
be turned off. Even if the light is now taken off the
photocell, the circuit will still remain in the same
state, as Trl will still be unable to draw sufficient
base current due to the low voltage at the collector
of Tr2.

The circuit may be reset by two methods. A push-
button switch may be connected between Tr2 base
and earth. When this is operated it will have the
same effect as when light fell upon the photocell,
except it will have the opposite result. Alternatively
the unit may be turned off, and then turned on
again.

A protective diode is connected across the relay in
all the circuits shown. This is to prevent the high re-
verse voltage, which is induced into the relay coil by
the collapsing magnetic field as the relay is turned
off, from damaging the transistor. Almost any diode
will work in this position.

+9Vv

Relay
200-6000
6V

T +ov

| |Rel

b 2006000
6V

Tr Tr2
2N2926

yellow yellow

O§P12\\\\\\ -5-1—

Fig. 2: Circuit suitable for applications where the relay must remain
on once operated.
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Higher sensitivity

The circuit of Fig. 2 does lack sensitivity and the
ORPI12 has to be almost fully illuminated before the
relay is triggered. A more sensitive circuit is shown
in Fig. 3. This circuit requires an extra transistor,
and although BC183L is specified, the circuit should
work equally well with any high gain, silicon, n.p.n.
transistor.

ORP12

N

+9v

Tr2
2N2926
yellow

Fig. 3: Sensitive circuit using three transistors. A 25k() potentiometer
may be placed in series with the ORP12 to contro/ sensitivity.

With no light falling on the photocell it will have
a high resistance. Trl will receive very little base
current, and will have a high resistance between the
collector and emitter. R1 also has a fairly high
resistance and this will prevent much current flowing
to the base of Tr3. This transistor will cut off while
Tr2 is turned on, as occurred in the circuit of Fig. 2
when a small amount if light falls on the photocell,
its resistance will fall, causing the resistance of Trl
to fall by a far greater amount.

When this resistance reaches a low enough value,
the voltage at the collector of Tr2 will be at a fairly
high level. A large base current will now flow,
turning on Tr3, and operating the relay. The voltage
at the collector of Tr3 will drop, turning off Tr2.
If the light is now taken away from the photocell,
the resistance between the collector and the emitter
of Trl will again be very high. The resistance of
Trl and R1 will be just sufficient to give enough
base current to Tr3 to hold the relay on.

Broken light heam alarm

Another type of alarm sometimes used is one in
which a beam of light is aimed from one side of a
room, or a doorway, to a photocell the opposite
side. If anyone then passes between the two, break-
ing the beam, the alarm is sounded. A suitable
circuit for an alarm such as this is shown in Fig. 4.

This works in very much the same way as the two
previous circuits. When light is falling on the photo-
cell it will have a resistance very similar to that of
R2 in Fig. 2, and the circuit will behave in the same
way initially. When the light to the photocell is
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+9v

Relay
200-600N
6V

R1
o N\

Tri Tr2
2N2926 2N2926
yellow yellow

-ve

>
L(r)‘ese})_]
S1

Fig. 4: Circuit for operating in a dark room.

interrupted, it will exhibit a high resistance. Trl
will receive very little base current, the voltage at
its cellector will rise, Tr2 will be able to obtain a large
base current, and will turn on. The voltage at the
collector of Tr2 will drop and, even if light is now
restored to the photocell, Trl will be unable to draw
any appreciable base current. Thus Tr2 is able to
draw a heavy base current and the relay remains on.

The circuit may be reset in the same way as the
two previous circuits. For the circuit to function
correctly, the room in which the photocell is situated
has to be fairly dark, of course, or the light in the
room will keep the relay off, regardless of the light
beam.

These circuits are all fairly simple, and inexpen-
sive, but should prove useful and interesting. With a
little imagination a number of uses, other than those
mentioned, may be found for the circuits. [ ]

OCTOBER IS
ISSUE No. 800

Will yoube celebrating withus?

K ¢
If so you will receive with your October copy ofﬁ
Practical Wireless the first pair of PW Datacards -
absolutely free. A special “Going Back" faature !
with “reproductions from early issues of Practical .
Wireless; the introductory articie in our new series *
on Q4; “Experimental Workshop™ and many other -
special and regular features will a|so appear.
Further details next month, .

The October issue is on sale September Tth.
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INNEXTMONTH'S | occi i0Fm ctes
PRACTIC A L [ R

will give full details of the PW Datacard

System announced elsewhere in this issue.
... will reveal the identity of Q4,

... will contain straightforward constructional
projects designed around integrated circuits,

P *

STARX

Specially designed to simplify construc-
tion, this smart looking radio uses two
integrated circuits: a ZN414 for processing
radio signals and an SL403D as the ampli-
fier to drive an 8- or 15-ohm loudspeaker.
Medium wave stations and Radio 2 (long
wave) are covered with a very simple
aerial coil; no alignment problems arise.
The amplifier is designed to give 1 to 3
watts of output power and is ideally suited
for a teenagers’ room, kitchen, bathroom,
in fact almost anywhere.

ANALOGUE D.G.
~ VOLTMETER Short-Wave

Converter for

YUY MW
o - receiver

/ﬂ:ﬂ“”,
"

This very snmple instrument is based on the MODULE
popular 741 i.c. and with a minimum of other

components is capable of voltage measurements
up to 100 volts d.c. in five ranges. Accuracy on *
low voltage ranges is very good and the input

sensitivity is much greaterthan in the conventional
multimeter.

DON'T MISS ANY ISSUE OF PRACTICAL WIRELESS @ SEPTEMBER ISSUE ON SALE AUGUST 3rd
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- SIMPLE TO BUILD ® INEXPENSIVE e ONE’

‘brought up’ on transistors, would not have had

the opportunity to learn about the oscilloscope
from the ‘bottom up’ and that a basic transistorised
design, with modern construction methods, would be
welcomed.

An oscilloscope should be a substantial piece of
equipment, and in view of the high voltages
employed (700V for the e.h.t. and 300V for the
deflection amplifiers) it must be emphasised that
the rather solid nature of the model is deliberate.

Another feature is the simplification of the controls
on the front panel, these being; brilliance, focus, Y
attenuation (Y amp), Y shift, timebase coarse control
in 6 ranges, timebase fine control (fine), timebase
amplitude (X amp), and sync on/off.

There is a Y input socket and an external timebase
input socket.

The writer has noticed that it is usually necessary
to attenuate the input signal rather than amplify it,
and with transistorised equipment the signal which
is being examined can be dealt with quite effectively
by an attenuator of the ‘volume control’ type. This
makes it necessary to turn the Y attenuator down
to zero before connecting a signal to the Y input
socket but once this habit has been formed, the
simplification of having just one continuously
variable gain control with a d.c. amplifier is evident.
The d.c. amplifier is necessary to maintain a good
low frequency response, especially with square wave
signals.

IT occurred to the writer that many readers, being

The Cathode Ray Tube

The cathode ray tube (c.r.t.) itself is a form of
valve, having a heater and a cathode, a control grid
and anode—which must be at a high positive poten-
tial (e.h.t.) with respect to the cathode.
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For a 3in. cr.t. the e.h.t. should be of the order
of 900/1000V.

Between the control grid and the final anode are
the first and focusing anodes. There are also two
pairs of deflection plates, one pair—the Y plates—
for vertical deflection, and the other pair—the X
plates—for horizontal deflection. The deflection
plates are usually operated in push-pull and with
1000 volts across the cr.t. the push-pull voltage
swing needs to be about 150V. This makes it neces-
sary to have a 300V supply to the deflection ampli-
fiers and the deflection transistors must be able to
withstand this voltage.

The design utilises the 3BPI, c.r.t. which has a
heater requirement of 6-3V at 0-6A. The c.r.t. has
a 14 pin base with a locating spigot and the base
connector should be obtained (if possible) when
purchasing the c.r.t.

The tube gives a green trace of medium short
persistence and a useful trace height is 5cms. The
cr.t. is approximaiely 10 inches in length including
the base.

Cathode ray tubes are sensitive to stray magnetic
fields, such as those produced by mains transformers,
and even when a mu-metal shield is utilised to screen
the cr.t., transformers on the same chassis usually
cause some interference to the spot. Mu-metal
shields are quite expensive (when available).

In the present design, the mains transformers are
fitted on a separate chassis, connected together by
a multiway lead. By using this method, the problem
of interference from the mains transformers was
eliminated.

The Y (Vertical) Amplifier

The input to the Y amplifier is through a ‘volume
control’ type attenuator VRI, and it is taken directly
to the base of Trl, which with Tr2 forms a boot-
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strapped amplifier with an input impedance of about
1mS). If the reader wishes, a 0-1xF capacitor (Cx)
can be inserted in the lead from the slider of VRI
to the base of Trl, with a shorting switch across it,
to give a.c./d.c. facilitics, but it must be pointed out
that this is a sensitive part of the circuit, and all
leads must be kept as short as possible to avoid
stray pick up.

The output from the signal amplifier is passed
through a resistor network to the long tailed pair
which form the vertical deflection amplifier Tr3 and
Tr4. This stage performs two functions:

1. To give two outputs which are 180° out of phase
and supply the push-pull voltages to the vertical
deflection plates.

2. To provide a voltage swing of 150V at each
deflection plate.

When the base of Tr3 goes positive its collector
goes negative. That is, the signal is inverted at Tr3
collector.

Also Tr3 emitter goes positive. This means that
Tr4 emitter goes positive. The base bias of Tr4 is
held at a fixed level by the bias network VR2 RI15.
As the potential difference between Tr4 base and
emitter is decreasing the base of Tr4 is in effect
going negative.

This causes the collector of Tr4 to move in a
positive direction, which is the same as the original
signal at Tr3 base. Thus Tr3 collector is the inverting
output and Tr4 collector is the non inverting output.

The network R7, R8, R9 is designed to bias the
base of Tr3 and prevent overloading, and the base
bias of Tr4 is made variable to balance with Tr3 base
and centre the trace on the screen. VR2 is therefore
the Y shift. C2 by-passes any a.c. signals present at
Tr4 base.

The collectors of Tr3 and Tr4 are connected
directly to the Y plates. The values of the collector
resistors were chosen by trial to balance the collector
outputs, and the emitter resistors R11 and R14, and
the coupling resistor R12, which controls the gain of

S . p3 o owE
SPECIFICATION . > |

Y Signal IR M 28 o
Input via co-axial lead |~ 0 iw ¢ .

Altenuator continuously variable * -

Input Impedance IMQ ~ 7 e
Sensitivity on full gain 100m¥ r.m.s’ gives {race
2 height of 3cms p. to p.y - . e

p3

Bandwidth d.c. to IMHz, "~ *« o
Useful trace height 5ems. . & ’ \

X Deflection, A ‘
Sensitivity on external _timebase 100mY r.m.s. |
. gives trace width of temp.top” . % ‘
Useful trace width 5cps.. -« o
Timebase in 6 ranges. - T |
Range; . ® . .
1. 10—100Hz A
Y 2,32—170Hz T, T
3. 150—550Hz L o 2
4. 520Hz—3-5-kHz B
. 5.3-0—20kHz TN
6.6:0—d0kHz S )
Controls o «
Front Panel o e
Briltiance Tz Ygain' .
Focus _ Yshift v
Timebase fine frequency \ =%

Timebase range (course) X.Signal,’s

Timebase amplitude Joom s .
Sync onfoff 5 ap B ae :

Side of Chassis oL M .
X linearity Astigmatism
X shift o L

the stage, may also be altered to match the transis-
tors. When the trace is centred and no signal is pre-
sent the collector voltages shoud be 180V. The maxi-
mum height of the Y trace when using a 100mV
input signal (VR1 at maximum) is 3cms.

The Timebase Generator and X Amp/iﬁer

The timebase waveform generator Tr7 is a uni-
junction transistor (TIS43) with Tr6 acting as a
constant current device to regulate the charging of
the timing capacitors (C5, C6, C7, C8, C9 and C10)
and to give a linear rise time.

The fine frequency control (VR3) should be wire-
wound and it should be possible to steady the trace
at any part of the frequency range without using
synchronisation. There is some loss of amplitude on
the upper timebase range.

The sawtooth signal is taken from the emitter of
Tr7 to the base of Tr8, via a closed circuit jack JKI
and a 0:-1xF capacitor C12. The output signal from
Tr8 collector is fed via capacitor C13 to the timebase
amplitude control VR4.

The horizontal deflection amplifiers Tr9 and Trl0
are a long tailed pair with a common emitter
resistor R31. Bias for Tr9 is by potentiometer net-
work R28 R29 and as in the Y amplifier, the base
bias of the second transistor Trl0 is made variable
to act as a shift control to centre the trace on the
c.r.t. screen. C17 by-passes any a.c. signals and
stabilises the trace.
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Synchronising

The purpose of synchronisation is to lock the time-
base frequency to the Y signal and so hold a given
number of complete waveforms steady on the screen.

The Y signal is taken from the emitter of Tr3 and
is passed via C4 to the base of Tr5. Tr5 is driven
hard by the Y signal and this produces a square
wave at the collector of Tr5.

C3 and R16 form a pulse shaper and the diode D1
passes the positive going pulse to b2 of the uni-
junction sawtooth generator Tr7.

The d.c. potential to b2 is stabilised by the zener
diode D2. R24, C11 and the decoupling resistor R23
all contribute to improved synchronisation of the
timebase.

% components list

The Power Supplies

Five a.c. supplies are required from the  mains
transformers, they are:

1. 6:3V at 0-6A for the c.r.t. heater (T2)

2. 250V at 2mA for the e.h.t. multiplier circuit (T2)

3. 15 to 22V at 500mA for the low voltage line (T3)

4. 250V at 50mA for the high voltage 300V d.c.
line (T1)

5. 6-3V 0-6A for indicator lamps (T1)

The leads from the oscilloscope chassis are taken
to the transformer subchassis and terminate in a
multiway plug. It is suggested that constructors
utilise a 10 way Jones plug and socket, for the
inter-connection.

Resistors
R1  4-TkQ R25 10MQ
R2 2-2kQ R26 12kQ
R3  47kQ R27 12kQ2
R4 100Q R28 3-3MQ
R5 8:2kQ R29 18kQ
R6 1kQ R30 47kQ 1W
R7 8:-2kQ2 R31 1200
R8 2-2kQ R32 47kQ 1W
R9 1-8kQ R33 3:3MQ
R10 68k R34 2-2MQ
R11  380Q2 R35 2-2MQ
R12 560 R36 10kQ 1W
R13 82k R37 10kQ 1W
R14 4702 R38 1-2kQ1W
R15 5-6k{2 R39 39002 1W
R16 1MQ R40 1-2kQ 1W
R17 22k R41 1-2kQ21W
R18 1-5MQ R42 390k 1W
R19 10kQ R43 8-2kQ
R20 82kQ R44 1MQ
R21 8-2kf} R45 680kQ
R22 47Q R46 100kQ2
R23 4700 R47 100k
R24 68002

All + 10% $W carbon except where stated otherwise.

Transistors:
Trt, Tr2, Tr5, Tr8 BC109
Tr3, Tr4, Tr9, Tr10 MJE340
Tr6 ASY26
Tr7 TIS43

Diodes:
D1 1N4148 or 1N914
D4, D5, D6 1N5054 or PL4007
D7, D8 400 p.i.v. 1A
D2 12V 1W
D3 . 18V 1W

Transformers:
T1, T2 Primary 200-250V 50Hz
Sec. 250V 60mA, 6-3V 2A

T3 Primary 200-250 50Hz
Sec. 18V 1-25A

Capacitors:
C1  100uF elect 25V
C2 0-47uF 250V

C3 0-1uF

C4  0-022uF

C5 0-68uF

C6 0-1uF

C7 0-02uF

C8 0-005uF

C9 0:-001uF

C10 0-0005.F

C11  100uF elect 25V
C12 0-1uF

C13 100uF elect 256V

C14 100uF elect 25V

C15, C16, C17 0-47uF 250V

C18, C19, C24 50uF + 50uF + 50uF elect 350V
C20, C26 32uF + 32uF elect 350V

C21, C22 500uF elect 25V

C23, C25 250uF elect 50V

C27, C28, C29, C30 0-47uF 1000V

Cx see text

Potentiometers:
VR1 2MQ carbon
VR2 2-5kQ w.w. linear
VR3 50kQ2 w.w. linear
VR4 25kQ w.w. linear
VR5 25kQQ w.w. linear
VR6 250kQ2 carbon
xsg gggtﬁ gg:gg: good quality well insulated

VR9 50kQ carbon J
CRT: 3BP1

Switches:
S1 2 pole c/o slide
S2 1 or 2 pole 6 way rotary. Only 1 pole used
S3 On/off mains toggle switch
JK1 Closed circuit p.o. type jack

Miscellaneous:
Veroboard, 0-15in matrix 3%ins. x 17ins. Veropins.
2, 4, 6BA screws, nuts, washers and spacers, panel
lamps, coaxial sockets, systoflex, cleats, grommets,
chipboard, laminated plastic sheet, 4 instrument
handles, 8 rubber feet, aluminium for metalwork.
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Fig. 2 The complete Veroboard layout for the oscilloscope.
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The tube heater winding must withstand 1000V
to the chassis. If the insulation breaks down it will
put the whole e.h.t. voltage between heater and
cathode of the c.r.t. The writer has not had this
fault occur on any standard mains transformers that
he has used. Well insulated twin flex of the type
used for mains wiring is suitable for the c.r.t. heater
leads.

Three rectifier diodes are used in the e.h.t. multi-
plier circuit. Although this type of circuit suffers
from poor regulation, in this case, where the current
required is only about 1mA it is quite stable.

The capacitors €28, C29 C30 help to maintain good
regulation. The diodes are arranged to give a nega-
tive output, the positive end of the chain is at earth
potential.

The circuit is so arranged that the 700V e.h.t.
supply and the 300V line are in series. Therefore the
voltage across the c.r.t. from the grid to the final
anode, is equal to the sum of the two voltages.

The c.r.t. resistance network acts as a bleeder
across the c.h.t. and the smoothing resistor R47 and
the network should be fitted before the circuit is
tested. It will limit the e.h.t. voltage and prevent
possible damage to the smoothing capacitor C27.

The 1MQ resistor BR44 may be included in the
circuit if flyback blanking is to be added later.
Because of the unusual layout of the e.h.t. multiplier
circuit extra care must be taken in layout and
wiring.

The low voltage line is supplied from transformer
T3 which gives an output of between 15 and 22 volts,
the bridge rectifier being rated at 400V p.i.v. at 1A
and the reservoir and smoothing capacitors at 50V.
The smoothing resistor R42 has a value of 390Q and
the zener diode D3 stabilises the line at 18V. The
Y amplifier and the timebase circuit have separate
smoothing components to reduce inter-action.

The high voltage 300V d.c. line is supplied by the
bridge rectifier D8 which is rated at 400V 1A. The
reservoir capacitor C26 is 32yF and is of the can
variety. Each deflection amplifier has its own de-
coupling components to prevent crosstalk and the
astigmatism and X shift potentiometers are in
parallel across the 300V d.c. line and act as bleeders.

When the writer commenced his experiments with
this oscilloscope, the method used for X and Y shift
was similar to that employed in valved instruments,
where the deflection plates were coupled to the valve
anodes through capacitors and the shift voltages
were determined by potentiometers across the posi-
tive end of the network. This method has been
retained for the X deflection plates, the X amplifier
being a.c. coupled throughout.

The Y amplifier is d.c. coupled and the Y shift is
determined by the potential at the collectors of Tr3
and Tr4. This means that the signal level at Tr3 base
must be matched by that at Tr4 base to keep the
trace on the screen. The X shift can be set and needs
no further attention, but the Y shift must be adjusted
for positive or negative going signals and for changes
in amplitude.

The Veroboard Panel )

The Veroboard panel is 24 holes (or strips) wide
and 83 holes long. This is cut from a standard 17in.
x 33%in. Veroboard panel. The matrix is 0-15in.
When working on the panel it is essential to make
all joints with the minimum of solder. Where flexible
leads are taken to components on the Veroboard,
Veropins or the wire ends of components already
attached to the copper strips should be used as
anchoring points. ;

Photograph showing the com-
pleted oscilloscope. The three
controls on the right hand side
of the chassis are X linearity,
X shift and astigmatism.

—to be continued—
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SHORT WAVE DX
by MALCOLM CONNAH

JUDGING from some of the letters and enquiries

that I receive it would appear that many of you
do not know of the existence of The World Radio
and TV Handbook.

The book contains a list, by countries, of all the
Broadcasting stations in the world. Each entry shows
details of the station schedule including frequencies
and language used; other details given are the
station address and its QSL policy. The interval
signal of the station is given along with the opening
announcement which is the easiest way of identifying
the station.

The first section of the book has various articles
on Broadcasting subjects, which are useful to
beginners and experienced DXers alike. The final
pages of the book contain a listing, by frequency,
of all the stations complete with call-sign and trans-
mitter power.

The book is available through most good book-
shops, the price is £3 which is a small price to pay
for such a mine of information.

DX News

BANGLADESH: Radio Bangladesh now starts the
English service at 1700 instead of 1715 on frequencies
of 11650 and 15520kHz.

GABON: Plans are afoot for the installation of
several 300kW shortwave transmitters to be used
by both ORTF and. Radiodiffusion TV Gabonaise.
Libreville has been heard on the new frequency of
7130 from 1230 to 1430.

GRENADA: Radio Grenada, formerly Windward
Islands Broadcasting Service, has moved from 11930
to 15105kHz for its transmissions to the U.K. at
1945-2130.

MONGOLIA: Radio Ulan Bator now also broad-
casts programmes in English and French to Africa
at 2000-2030 on 17780 and 17860kHz. The pro-
grammes in English are broadcast every Wednesday
and Saturday, and in French every Tuesday and
Friday. There are also programmes in English daily,
except Sunday evening and Monday morning, at
1200-1250 on 17780 and 17860, and at 2200-2230 on
11810 and 11860kHz.
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Readers' Logs

The first log this month comes from Roy Patrick
of Derby who returns to the page after a consider-
able absence, Welcome back OM. Roy’s equipment
consists of a Trio 9R59D receiver and an Eddystone
840. Stations logged included :

3240 R. Baghdad, Iraq in Arabic at 2000.

4945 R. Colosal, Colombia at 0700.

4980 Ecos del Torbes, Venezuela at 0605.

4995 R. Brazil Central at 2200.

11650 R. Bangladesh in English at 1700.

11710 RAE, Argentina noted at 2300.

11720 R. Nacional, Brazil, fair at 2100.

11725 R. Ceylon in English 1800-1830.

11790 R. Australia to SE Asia at 1800.

11800 R. Ceylon in Hindi, good at 1830.

Michael Johnson of Hockley in Essex describes his
equipment as follows: “I use an ex-radiogram, 6
valve, Ferguson receiver; coupled with the dipole of
an old 405 line TV aerial which works better than
my 50 foot dipole on 31 metres!” This equipment
enabled him to hear the following stations:

6050 RAI, Italy in English at 1935.

" 6070 R. Sofia, Bulgaria in English at 1930.

6185 R. Norway in English at 1700.

6580 R. Pyongyang, N. Korea at 1900.

7290 Trans World Radio in English at 1045.
9545 R. Ghana, Accra in English at 2145.
9670 R. Trans-Europe in English at 2000.
9840 Voice of Vietnam at 1915.
11880 Voice of Turkey, Ankara noted at 2200.
15185 R. Finland in English at 1800.

15415 R. Kuwait in English at 1645.

Messrs. Wormleighton and Fletcher of Rencomb
College, Cirencester have sent in another excellent
log using the following equipment: HRO with 8
metre folded dipole; Astrad-Altair with 150 foot long-
wire, Bush PB63 with 35 foot long-wire.

5990 HCJB, Quito, Ecuador in English at 0825.
6050 RAI, Italy in English at 2030.

7235 R. Australia in English at 1500.

9525 RSA, South Africa noted at 2215.

9710 HCJB, Quito, Ecuador in English at 0715.
9715 R. Nederland, Bonaire, English at 0845.
9805 R. Cairo, U.A.R,, in English at 2200.
11745 HCJB, Quito, Ecuador in English at 0730.
11880 Voice of Turkey, Ankara. English at 2200.
11920 RNE, Spain in Spanish at 1300.
11945 R. Voice of the Gospel, Ethiopia at 1930.
11970 RSA, South Africa at 1900, News in English.
15415 R. Kuwait in English at 1730.
21545 R. Ghana, Accra in English at 1500.
21595 R. Canada International noted at 1640.
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no previous knowledge
no unnecessary theory
no “‘maths”

electronics

BUILD, SEE AND LEARN

reall
m Mastered

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

L
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
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components used in
electronics.

CIRCUIT DIAGRAMS
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various fields of electronics.
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types of electronic equipment, radio and TV
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FREE
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BROADWAY ELECTRONIGS

92 MITCHAM ROAD, TOOTING BROADWAY,
LONDON S.W.I7 01-672 3984

CARTRIDGES—Stereo Sonotone 9TA H/C Diamond £2-47,
Ronette $105 Medium Output £1-40, S106 High Output £1-40, Acos
GP93/1 Sapphire £1-95, GP94/| Sapphire £1-95, Japanese equivalent to
BS.R. TC8s £1-80.

CARTRIDGES—Mono GP9I|
TC8H Jap. equivalent £1-29,

HI-FI STEREO HEADPHONES Padded ear
cushions seal out room noise. Perfect coupling
between reproducer and ears assure full response .
impedance 8 ohms, frequency range 20-20,000 Mz -
6ft. cord and standard stereo plug. Only £3-57. l‘

STEREO HEADPHONE JUNCTION BOX
Simple unit connects direct to amplifier and speakers
to give attenuated headphone output has 3 position
switch to give h h only, s only,
speakers and headphones. Only £1-74.

VYNAIR Widths from 50 to 54in., 95p yd. off roll. 4 yard 57p. Send 5p
stamps for samples. All prices inclusive of post and packing.
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Stereo Compatible £1-29, B.S.R.

Elgctronic
Ignition Kit

" K comprises EVERYTHING

Case. cables. coil connectors, @
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MASSIVE CLEARANCE BARGAINS

Bargain component parcels contain Resistors, Capacitors, Switches,
Potentiometers, Knobs, IF's, Tag Strips, Drive Drums, Transistor
Panels etc., etc. Save yourself £s on these well selected parcels
61bs net weight £1:00, p. p. 40p.

Assorted Electrolytic Capacitors. 6lbs net weight £1-00, p. p. 40p.
Brand new Wire-wound Resistors. Good Selection. 100 for £1
p. p- 15p.

Mullard Ferrite Bar Magnets +#” x %" x %, 100 for £1-25, p. p. [6p.
Assorted Computer Panels. These panels are exceptionally good
value and contain a minimum of 75 transistors, stacks of diodes
plus Trim Pots, Polyester Capacitors, Resistors and include a few

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

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

burn eliminated. e Purer exhaust gas emission.

A new development from the manutactusers of Gunton igmtion Price £9.35 inc
VAT and postage {12 volt only State Pos or Neg earth). Ready built unit alsc
avarlable £11.55 inc VAT and postage GUARANTEED 5 YEARS
ORDER NOW-—send P.O./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES,
82 Bath St,, Walsall WS1 3DE. Phone: 33652

Dept. PW8
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I1.C.s. 10 panels for £1-00, p. p. 25p.
Mullard Ferrite Cores. LA3 up to 500kHz. 50p. LA4 up to 30kHz 75p.
LA2100 up to 200kHz 50p.
Please include 10% V.A.T. to total cost of goods,
MAIL ORDER ONLY

XEROZA RADIO

|, EAST STREET,
BISHOPS TAWTON,
DEVON
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MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

OHN THORBURN (Glasgow) has used his Vasco
J Gold Star radio to hear CHER Sydney, Nova

Scotia on 950kHz; WBT Charlotte, North Carolina
on 1110kHz; Radio Bermuda 1340kHz; Voice of
America Kavalla, Greece 791kHz; Radio Zagreb,
Yugoslavia 1133kHz. John also logged the BBC local
radio outlets at Blackburn on 850kHz. Sheffield
1034kHz; Leeds 1106kHz; Newcastle 1457kHz; Stoke
1502kHz; Bristol 1546kHz and Manx Radio, Isle of
Man on 1594kHz.

Dominic Glynn (East Grinstead) has a Philips
transistor receiver and a 100ft. longwire antenna.
He reports hearing programmes in English from
Radio Sweden 1178kHz at 2300hrs GMT; Trans
World Radio Montecarlo 1466kHz at 2230hrs and
Radio Berlin International 1511kHz at 1815hrs.
Dominic has also logged Radio Tirana, Albania
1394kHz at 2230hrs and BBC Radio Stoke 1502kHz
at 1045hrs.

From the BBC comes news that Radio Solent is
now broadcasting on two frequencies, 998kHz and
1594kHz. The new outlet on 1594kHz brings the

service to Bournemouth, Poole and Wimborne Min-
ster while the existing service on 998kHz for the
Southampton and Portsmouth areas is unaffected

Medium wave DXers who go abroad for their
holidays have the opportunity to try the band from
a new location. In Spain there are many low power
local stations, some of which would be rarities if
heard in this country and even a pocket sized
transistor portable will pull them in. For those
interested in keeping in touch with events at home
there is the BBC Radio 2 transmission on 200kHz
(1500m) on the long waves which can be heard
over a large part of Europe after dark. Visitors to
Majorca can hear Radio Mallorca (EAJ13) on
800kHz; Radio Popular de Mallorca (EAK18) on
1268kHz; Radio Juventud de Palma Mallorca
(EFJ45) on 1385kHz. On the Costa Brava there are
Radio Barcelona (EAJ1) on 827kHz; Radio Juventud
Barcelona (EFJ15) on 1025kHz; Radio®Espana de
Barcelona (EAJ15) on 1124kHz; Radio Sabadell
(EAJ20) on 1475kHz; Radio Gerona (EAJ38) on
1520kHz. At Benidorm there are Radio Popular de
Alicante (EAK31) on 1394kHz; Radio Gandia
(EAJ23) on 1457kHz; Radio Alicante (EAJ31) on
1520kHz and La Voz de Alicante (EFE8) on
1570kHz. Those going to the Costa del Sol have the
opportunity to hear Radio Gibralter on 1484kHz .
which broadcasts in English and Spanish;- Radio
Ceuta (EAJ46) on 1106kHz which is located in a
Spanish enclave in Morocco; Radio Juventud de
Malaga (EFJ56) on 1133kHz; Radio Popular de
Malaga (EAK11) on 1430kHz and Radio Costa del
Sol (ECS15) on 1570kHz.

VHF/FM by SIMON DAVID

AVE you been suffering from “Sporadic—E”
H lately? If so we would like to hear from you.

Sporadic—E is the name given to a disturb-
ance in the “E” region of the ionosphere. It is most
likely to occur in the summer months (U.K.) and
gives rise to some odd goings-on on the v.h.f. bands
up to about 100MHz.

Although almost impossible to predict accurately,
such manifestations are in long distance reception,
interference on television and radio and interaction
between signals from one source and another, often
several hundreds or even thousands of miles apart.
Stations operating on close frequency allocations
are susceptible and in particular those on v.h.f.
mobile radio systems often fall victim.

Greetings in particular this month to listeners who
can now pick up local radio on their portables and
in cars in Leeds, Huddersfield, Barnsley, Dewsbury,
Wakefield, Castleford, parts of Halifax, Bradford
and Harrogate, Barnsley, Doncaster, Worksop, East
Retford and Rotherham. In case you are not aware,
you should now be able to drive to the lilt of BBC
Radio Leeds (92-4MHz) or Radio Sheffield (97-4MHz).

The old Meanwood Park transmitter on 94-6MHz
and Boston Park, Rotherham, transmitter on
95-05MHz have closed and all transmissions from
these two stations now come from Holme Moss
near Huddersfield. Sheffield listeners can still tune
in on 88:-6MHz, but all others tuning to 97-4MHz
may need to turn their aerial round se that it is
directed at Holme Moss (also home of BBC tele-
vision). Aerials that are already rigged on the roof
or chimney outside and directed at Holme Moss
for Radios 2, 3 and 4 are likely to be suitable for
the local radio stations also.

Some transmitters use slant polarisation to assist
where vertical receiver aerials are used (such as on
cars). One such is used for Radio Derby which is
transmitted from Sutton Coldfield, Birmingham, on
96-5MHz. If you are not sure on the polarisation
for your area you can ask at any local BBC radio
offices or write to the Engineering Information Dept.,
BBC, Broadcasting House, London W1A 1AA; please
enclose a stamped addressed envelope.

Now for some quick quotes from some of the
letters received: W. F. Kitching in Shropshire has
a Grundig “Yacht Boy” 210 with telescopic aerial
and has picked up Radio Telefis Eirean 95-3MHz.
He looks forward to police inactivity so that he can
hear Radio Na Gaeltachta, Eire, on 97-0MHz.

On the other side of the Irish Sea, Des Walsh in
Tipperary uses a Leak Troughline-3 and a BASF
CC9300 Radio recorder and points a J-Beam FMG6S
and FM4S at South Wales and South West England.
He has bagged Wenvoe, Haverfordwest, Blaen-plwyf,
North Hessary Tor, Redruth and Radio Bristol. Turn-
ing north-east he can pick up Belfast and Radio
Merseyside. Here’s the crunch! With the help of
tropospherics he can hear ORTF from N. W. France.

D.J. is a 14-year-old from Egham, Surrey, and is
one of many who has heard the London Independent
Radio transmissions on Radio Classic 94-4MHz. Hope
his parents won’t get annoyed when they find out
that he was listening to ‘““an extra programme” at
01-05 Easter Sunday morning. Was this a “Jolly
Roger” operation?

Anybody heard broadcasts from the North Sea
Radio Telephone Company? Graham Wilsen has
in Bordon Hampshire and wonders who was res-
ponsible. The transmission was heard on much of
the 88-108MHz band (but was strongest at 91MHz)
on March 5th.
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SHORT WAVES
by DAVID GIBSON, G3JDG

T’S getting hotter in more senses than one. The
I summer season brings great hotness with it and

it is known in this scribe’s shack as the Equinox
of the molten ear’ole—a disease common to all
wearers of headphones during periods of great
warmth.

The other sense is a rumour to ban a.m. from the
Amateur bands, notably the l.f. regions of 1-8 and
3:5MHz. What do readers think about this? Shall we
settle for s.s.b. and c.w. only?

A staggering piece of news for professional call-
sign changers. The latest act in the callsign circus
is to change it just for a particular contest. The
result is CR6 becoming CQ6 (a really clever choice—
CQ) for the WPX contest. A little bird also tells me
that MP4TEE is now AG6XF.

Best piece of news on the callsign front, and one
for some genuine rejoicing in Amateur circles, is
that the People’s Republic of China will probably be
allowing/issuing callsigns in the not too distant
future. It'll make the bands even more crowded but

B o S

*

a big welcome to the Chinese Amateurs as and
when they appear on the bands.

In the April issue, mention was made of photo-
graphs showing readers’ stations. First person to
take up the gauntlett is Graham Bleakley who is 15
and lives in Cumbernauld New Town, Scotland. The
gear shown is a *‘trusty old CR100”. Graham is the
one on the left with all the hair, and the CR100 is
on the right, with all the knobs. No mention of what
the tape recorder is for but Graham does say he
reckons to become a G8 with a bit of help from
the May 1974 RAE. No word of the antenna, but
whatever it is, it pokes out of the windows of 82
Ash Road.

Info from G3RPJ that the Stratford on Avon Radio
Club will have rigs working on 1-8MHz, 14MHz and
144MHz (a.m. f.m. and r.t.ty.) at the Town and
Country Festival on August 25/26/27. Place is the
Royal Showground, Stoneleigh, Kenilworth, Warwick-
shire. The stations will stay on the air in the evenings
after the show.

Karl Muller (Mbabane, Swaziland) has a JR-500SE
TMHz inverted V and a lot of patience. Rewards for
same has given him 148 countries heard on 7MHz.
On 7MHz cw. Karl bagged; CE3ED, CE5HP,
CX1BBL, CX9BT, FCO9VN, FG7TG, FH8CY, KQALL,
KH6AQ, KH6RS, SV1DO, TI2PZ, VPIGR, WN3TGR,
WN@HYN, ZP5AL, 4K1A, 9F3USA, 9L1GC. On s.s.b.,
the latest log reads; CT2AJ, KC6SK, MP4BJP,
OY7BD, WB6VGI/VQ9, ZC4EJ, ZDI9GC, 4WIAF,
6W8DY.

Before going on with logs, I see that the May 1973
issue of Radio Communication, the journal of the
RSGB, publishes a full list of intruder stations com-
plete with all sorts of information; frequency, date,
location, source etc. This seems a useful coincidence
in view of previous remarks made in this column.
Single copies of the journal are available to non-
members at 30p plus postage.

J. Wright (Loughborough) homebrew converter,
960 receiver, 3-element beam at 30ft. sends in a log
for 70MHz (Yippee). Stations bagged include:
G3CDG/P, G3HCW/P, G3HVI, G3LVP/P, G3NQV/P,
G3ONP, G3SFT/P, G3TOM/P, G3VER/P, G3VPF/P,
G3VPK, G3WMR/P, G3ZVK, G4ALE/P, G4BEZ/P,
G4BLQ, G4BPY, G4BZ0O, G5DF, GD2HDZ, GW3MHR,
GW30BD/P, GW3WO0S, GW4ABR/P, GW4BGG/P.

P. Newman (Thame) sends in a “Heard in the
144MHz and 70cm Contest” log. Pickings on 70cm;
G8DOR/P, G88GHR/P, G3INNG/P, G5DF, G8FBG/P.
Two meter goodies were; G8DWC/P, G2DRT/A,
G8CIB/P, G8GSX/P, G8GTD, G8FBG/P, GS8FTL,
G8FZL/P, G3IFZL/P, G3KIN/P, G30SS, G3NNG/P,
GW4ABR/P.

Contests for the month of July include: July 7/8,
v.h.f./u.hf. Jubilee contest (R.S.G.B.); 14/15, s.s.b.
field day; 15, DF qualifying round at Coventry; 22,
432MHz portables contest; August 4/5, YO DX Phone
and c.w. contest; August 5, DF qualifying round
(Salde).

BROADCAST BANDS

Highworth, Swindon, Wiltshire, SN6 7DT.

Farringdon Street, London, EC4A 4AD.

Short Wave Reports by 15th of the month to Malcolm Connah, 59 Windrush,

Medium Waves Logs to Charles Molloy, 132 Segars Lane, Southport, PR8 3JG.
VHF/FM Reports to Simon David, cfo Practical Wireless, Fleetway House,

AMATEURBANDS

Short Wave/VHF

Logs in alphabetical order please
by 15th of the month to David

Gibson, G3JDG, 12 Cross Way,
Harpenden, Hertfordshire.
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ZNGI¢ £1.25751 | VDR's § Thermistors Potentiometers Capacitors
The I.C. Radio in a TO18 can. Supplied A158 75p E298 ED/A258 10p VA1005 t5p A i .
complete with data sheet No. 10 which CZt 15p E298 Z2/06 10p VA1026 13p dise ceramic low voltage
contains specification, circuit and details CZ4 13p VA1033 10p 01uF 18v Sp 0-1uF  30v Sp
and prices of components such as ferrite CZ13A13p VA1034 10p -022uF 18v Sp 0-22uF  6v Sp
rods, compresslon trimmers etc. CZt9 13p VA1039 15p) 047;4F_12v| . Sp gdgMF 3v Sp
GL16£1-00 VA1040 |0p . ceramic plate
1.C. Sockets GL23£100 VAI053 100| o sokn  500k0 1000pf o 470pt 10
Dual-in-lire o Zig-Zag (Quil). 14 and 16 pin R53 £1-32 VA10555:0p 10KQ J00KQ  1MO 2200pf P 000 L4
Our Price 1p per pin ) G VAT 1p] 25k@  2s0kn 2@ Ceramic - plate 63V (C333)
log or lin less switch (& 1K€ lin) 12p 8ot 8-2pf 330 120pt
. (3 N P P P P!
log or lin with switch 24p 2.2pf ' f §
Slider Pots Resistors e SRR
Single Dual log 3 watt 5% Carbon Film - low noise | dual with switch 10K, 100K & 1M 3-9pf 15pf 56pt 220pt
10K 10+ 10K or Hi-Stabs log only 52p 4-7pt 18pt 68pf 270pt
25K 25 + 25K i All E24 values 1p each plus p.& p. Fpforup | 10K10g < 10K antilog less switch 40p 5-6pf 22pt 82pf 330pf
SOK B to 50 Resistors and a further 2p for each r3 o 6 8pf 27pf 100pf
ORGSO additional 50. Deduct 334% for 100 of ong 6/'”"”,(0,; all 5p. each
100K 100 + 100K Knobs type or 25% for mixed orders over £1 1n value
3op 50p 10p. 1W  10% Carbon Compositton  3p each mylar film 100V
2W 10% Carbon Composition  6p each 1000pf 2p O1uF 3p 068uF  4p

NEW LISTS® 21 W 5% Wire wound 9p each 2000pt 2p 02uF 3p Tk ap

: 5w Wire wound 9p each 5000pf 2p -04uF 3p 2uF S5p
TSt Rl Iy 1OW  Wire wound 10p each 05F 3p
TRANSFORMERS x plus p. & p. 7p for up 1o 25 resistors plus 1p
" 5p) . for each additional 26 polystyrene 160V
{pestagessl 1097 to 10.000pt in multipies of 10,15, 22. 3,
47 & 68. 3p clch

metallised polyester 250V (C280)

O1uF 3p 068uF 33p 47uF 8p
015uF 3p  -1pF ap 68uF 11p
022uF 3p  15pF 