IIABIII&EIEI:TIIIINIES

- CONSTRUCTOR

APRIL 1977 | 40p

A AUDIQ
MPLIFIER

METERLESS ke o
TRANSISTOR
TESTER

ALSO |
FEATURED




 NOELMLITIORRIS

.ssmlconpucron B ANOTHER

" DEVICES

For a limited period

MACMICLAN BASIS BOOKS IN ELECTRONICS

By arrangement with Messrs. MacMillan we are able to offer the above
book at a special low price to readers of RADIO & ELECTRONICS
CONSTRUCTOR.

Normal Price

Saving 85p
Both prices include postage and packing

In this introdiction to semiconductor devices, the author provides a
comprehensive survey of modern active and non-active semic¢onductor
technology. Without leaning too heavily on device physics, he explains
device functions and then illustrates their use with typical circuits and
applications.

Following a summary of the physical basis of semiconductor elements —
in non-mathematical terms — a study of bipolar and field-effect
transistors leads to considerations of monalithic integrated circuits.
More advanced charge-coupled devices, semiconductor memories
and optoelectronic devices are studied in some detail.

CONTENTS
1. Semiconductors
2. Basic Semiconductor Devices
3. Semiconductor Diodes and the Unijunction Transistor
4. Bipolar Junction Transistors, Amplifiers & Logic Gates
5.  Field-Effect Transistors, Amplifiers and Logic Gates
6. Monolithic Integrated Circuits
7. Charge-coupled Devices
8. Semiconductor Memories
9. Thyristors and other Multilayer Devices
10. Optoelectronics

To: Data Publications Ltd., 57 Maida Vale, London W9 1SN
Please send me within 21 days copy/copies of
SEMICONDUCTOR DEVICES

| enclose Postal Order/Cheque for £
Name............ N A Y. SR P N p—
Address

{Block Letters Please)
{We regret this offer is only available to readers in the U.K.)
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SPEAKERS

WILMSLOW AUDIO

THE Firm for speakers!

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

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

FREE with orders over £10
""Hi-Fi Loudspeaker Enclosures” Book

SPEAKERS SPEAKER KITS

Baker Group 25, 3, 8 or 15 chms £13.00 i
P a3 1200 IR e o ro oo toom 51308 St Mo 0015 s w10
Baker Group 50/12 8 or 15 ohms £21.00 Fane 910 Mk.il horn £15.75 Goodmans Mezzo Twin kit “pair £51.95
Baker Group 50/15 8 or 15 ohms £25.75 Fane 920 Mkl horn £45.95  ime XLK 20 Pair £17.50
Baker Deluxe 12" 8 or 15 ohms £17.50 Fane HPX1 crossover 200 watt £2.50 JATC YUK 30 pair £21.95
Baker Major 3, 8 or 15 ohms £15.00 ij‘}i ;g;(TB'S’! Ea/\ga:;'?:::’rcone £6.80 | e XLK 35 pair £26'7gi
Baker Superb 8 or 15 ohms £22.50 rar s . 9. . |
Baker Regent 12" 8 or 15 ohms £12.50 Goodmans Axent 100 £8.50 zéﬁﬁ )',(LK 0 p:i’: Egggo
Baker Auditorium 12” 8 or 15 ohms  £21.00 Guoamans Audiom 200 B ohms £14.95 ot . h £56.00)
Baker Auditorium 15” 8 or 15 ohms  £25.75 Goodmans Axiom 402 8 or 15 ohms  £22.00 c*/20 Ml S £61.50

E Geodmans Twinaxiom 8, 8 or 15 ohms £10.60 Pég:!:s: 1070 egch £54.95
Castle BRS/DD 4/8 ohms £9.95 Goodmans 8P 8 or 15 ohms £6.50 Peeriess 1120 each £61.00
Celestion G12M 8 or 15 ohms £€12.95 Goodmans 10P 8 or 15 ohms £6.95 peerless 2050 pair £43.95
Celestion G12H 8 or 15 ohms £15.95 Goodmans 12P 8 or 15 ohms £16.50 Peerless 2060 pair £58.50
Celestion G12/50 8 or 15 ohms £18.00 Goodmans 12PG 8 or 15 ohms £17.75 Richard Allan Twin assembly each £13.95]
Celestion G12/50TC 8 or 15 ohms £20.00 Goodmans 12PD 8 or 15 ohms £18.75 Richard Allan Triple 8 each £20.75
Celestion G15C 8 or 15 ohms £26.95 Goodmans 32AX 8 or 15 ohms £44.00 Richard Allan Triple 12 each £25.95
Celestion G18C 8 or 15 ohms £39.95 Goodmans 15AX B or 15 ohms £49.00 Richard Allan Super Triple sach £29.50
Celestion HF130C 8 or 15 ohms £7.50 Goodmans 15P 8 or 15 ohms £24.00 Richard Allan RA8 Kit pair £37.80
Cetestion HF2000 8 ohms £8.65 Goodmans 18P 8 or 15 ohms £39.95 Richard Allan RA82 Kit pair £59.40
Calestion MH1000 8 or 15 ohms £13.50 Goodmans Hifax 750P £16.95 Richard Allan RAB2L Kit pair 6570
Coles 4001 G&K £5.90 Goodmans 5 midrange 8 ohms £4.25 penton 2XP Kit pair £23.25
Decea London ribbon horn £31.50 gz:z: :g g:;ggg Wnarfedale Linton 3XP Kit ) pair £34.25
Ducca London CO/1000/8 Xover £6.95 Gauss 18" = e okaiedalelG sndaleN 3 X AK L pEgESS O
Dacca DK30 ribbon horn £20.50 - Hi-Fi
Decoa CO/1/8 Xover (DK30) £4.75 Jurdan Watts Module, 4, 8 or 15 ohms £16.25 ON DEMONSTRATION

Kaf T27 £8.50 Akai, Armstrong, Bowers & Wilkins, Castle,
EMI 14x 9 Bass 8 ohms 14A770 £12.50 gef T15 £10.75  Celestion, Dual, Chartwell, |.M.F. RAM.- Nea!.
EMI 8x 5, 10 watt, d/Cone, roll surr. £3.95 .t m110 £1095  Dalesford, Sansui, J.R. Formula 4, Ortofon,
£ o doone o swr 6 ohme  £399 ] 5200 1738 pyon Sondek. Strin, isang, ot Logk
Elac 53RM109 {15} 59RM114 (8) £3.95 ket B139 £24.95 ‘Trio, Videotone. Wharfedate, aic "
Elac 61" d/cone, roll surr. 8 ohms £3.95 ot ONB £2.75 —Ask for our HiFi price list—
Elac 10" 10RM239 8 ohms £395 0 ON12 £7.25 -
E;g:: §235 Eg?;g Kef DN13 SP1015 or SP1017 £4.95 THIS MONTH'S SPECIALS (Carr. {2.5%)66
Eagle FR8 £14.95 Lowther PM6 £32.00 SANSU| 331.. £109.00
Eagle FR10 £1850 Lowther PMS Mkl £35.00 TRIO KR2600. £109.00
Eagle HT15 £4.50 Lowther PM7 A £48.00 VIDEOTONE MINIMAX ii . £46.95
Eagle HT21 £5.50 Peerless KO10DT 4 or 8 chms £8.25 SANSUI $C2000/2002 X
Eagle MHT10 525 Peertess DT10HFC 8 ohms £9.50 FIONEER CTF2121 .
Eagle FF28 multicell. horn £7.50 Peerless KOAOMRF 8 ohms £10.50 ¢
7 Peerless MT225HFC 8 ohms £3.75 We lote

Fane Pon 15,8 or 16 oh £8.75 Ricnard Alan G2 12° pas (3580 e stock tne complete Radford range of
Fane Pop 33T. 8 or 16 ohms £9195RRICharaL Al g es £8.50 tuners etc., and also Radford Audio Laboratory|
Fane Pop 50, 8 or 16 ohms £12.60 Richard Allan LP8B £6.25 equipment, low distortion oscillator, distortion
Fane Pop 55, 8 or 16 ohms £16.75 Richard Allan DT20 £16.95 measuring set, audio nolise meter etc.
Fane Pop 80, 8 or 16 ohms £19.95 Richard Allan CN8280 e 5 g
Fane Pop 70, 8 or 16 ohms £21.75 Rfchard Alian CN820 . Uk ALL PRICES INCLUDE VAT
Fane Pop 100, 8 or 16 ohms £33.95 Richard Allan Super Disco 60W 12 £17.95 {(Prices correct at 10/3/77)
Fane Crescendo 12A, 8 or 16 ohms £42.95 Coles 4001 G&K £5.90 Send stamp for free 38-page booklet
Fane Crescendo 12BL, 8 or 16 ohms  £44.95 Tannoy 10" Monitor HPD - £78.75 "cfoosing @ Spoakar-
Fane Crescendo 15/100A, 8 or 16 ohms £54.95 Tannoy 12" Monitor HPD £85.00 All units guaranteed new and perfect
Fane Crescendo 15/125, 8 or 16 ohms £64.95 Tannoy 15" Monitor HPD £99.00

Carriage and insurance
Speakers up to 12" 60p; 12 £1.00; 15" £1.75;
18" £2.50; Kits £1.00 each (£2.00 Eer pair);
Tweeters & Crossovers 33p each.

WILMSLOW
AUDIO

DEPT REC

LO.UDSPEAKERS. MAIL ORDER AND EXPORJJ

SWAN WORKS, BANK SQUARE, WILMSLO

HIFL, RADIO & TV: SWIFT OF WILMSLOW, 5

SWAN STREET, WILMSLOW CHESHIRE
PA, HIFI & ACCESSORIES: WILMSLOW
AUDIO,
CHESHIRE

TELEPHONE: LOUDSPEAKERS, MAIL ORDER

AND EXPORT wilMSLOW 29599
HIFi, RADIO ETC., WILMSLOW 28213

Access & Barclaycard Orders
accepted by phone

10 SWAN STREET. WILMSLOW
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Stirlin

Q.vV. MODULES FOR COST CONSCIOUS CONSTRUCTORS

NEW THIS MONTH! Unsig T_;rvol istsr{llaq
UNIT TWO G One below bt

One helow but
FOR LOW AND HIGH

MADE iN OUR OWN U.K. FACTORY

100 watt R.M.S. POWER AMP and
MATCHING 70 V. POWER SUPPLY
Your charice to save £1.95

Today's best 100 watt value now made even greater by inciuding the
Stlrh_ng Sound $8.370 power supply together at the sensational price
of £21.00* A ruggedly built and guaranteed assembly, ideal for

incorporates
OUTPUT CARTRIDGES ;S5

valuable
additional

Here's another real money saver "™

from Stirling Sound! Wire it into

your system and style it how you wish.ﬁ--ﬁ. i

Full instructions make this completely

straight-forward. Use Stirling Sound power
amps. for choice, bu: Unit Two will work superb- ~
ly in any system. Active tone contral circuits
give bass and treble rise and cut of +5dB each,
acceptsinputs from 1 to 5 mV; RIAA corrected

>+ £10.85
— 60dB; channel separation typically []

56dB; frequency range — 30-20,00 Hz +1dB.
Tested before despatch {ready built) and guaran-

also adaptable for ceramics, etc.

ratio

teed. For 10-20 V. operation.

N, features

disco, P.A. guitar use etc. Normal seffing price for j bought
separately is £22.95* ftems .

— already superb
value — so don’t delay — order NOW! S

$.1100
10?‘ v;/‘att R.M.S, power amp
with heatsink
type mounting f|ange£9.4-5*
Full size heat sink f 1 00
§5.370
70V/2A power supply
with low voit take-off

2.50*
$S.1100H
{with large heat sink}

andss.370  £21.00*

(P/P £1.00 where SS.370 is ordered)

(" MORE STIRLING SOUND Q.V. MOPULES TO SAVE YOU MONEY

POWER AMPLIFIERS
3-40 Watts RM.S.

8§8.103 3 watt r.m.s. mono. Short-circuit

protected, Uses one I.C. £1.75
§5.103-3 Stereo version of above using two
1.C.s £3.25
$8.105 4 watts r.m.s. into 3 ohms, using 12V

£2.25
S§8.110 10 watts r.m.s, using 24V and 4 ohms
load £2.75
$8.120 20 watts r.m.s. into 4 ohms, using
34v £3.25

8§S.140 Delivers 40 watts r.m.s. into 4 ohms
using 45 volts supply unit such as $8.345. |deal
for smal} disco. P.A. etc. £3.95%
If ordering Stirling Sound power supply units
with Modules $S.103 to $§5.120. VAT. be-
comes 123%.

TONE CONTROLS/PRE-AMPS

$8.100 Active toned control, stereo. 15dB on

bass and on treble £1.60

§$S.101 Pre-amp for ceramic cartridges, etc.

Stereo. Passive tone control details supplied.
£

P.Us. R.LA.A. corrected

$8.102 Stereo pre-amp for low output magnétig
2.6

UNIT ONE TONE CONTROL/PRE-AMP

A real money saver this. Compatible with all
refevant Stirling Sound modules as well as other
makes.

Combined pre-amp with active tone-control
circuits. +15dB at 10Khz treble and 30Hz bass.
Stereo, Vol/balance/treble/bass. 200mV  out
for 50mV in. Operates from 10 to 16V supply.

£7.80
UNIT TWO — See above
F.M. TUNING MOOULES

§5.201 Front end tuner, slow geared drive, two
ang, A.F.C. facility. Tunes 88-108 MHz.£6.00
$.202 |.F. amplifier. Metering and A.F.C.

facilities £2.65

§8.203 Phase Lock Loop Stereo Decoder

for use with the above or other FM mono tuners.

A LED may be fitted. . £3.85

§8.203-1 COIL-TYPE STEREQ DECODER
for use with $5.201 and $5.202, recommended
where economy is called for. Available in two

forms:-
with 1.C. for neg. earth £2.50
Transistor type for pos. earth £2.00

WHAT QV MEANS T0 YOU

It means Stirling Sound QUALITY and VALUE
from modules made in our own Essex factory.
They are all tested and guaranteed and-offer
unb ble value. Designed by highly special-
ist electronic engineers with wide experience
of constructors’ and experimenters’ needs.
WATCH HOW THE STIRLING SOUND
RANGE GROWS!

POWER SUPPLY UNITS
WITH 13-15V =
TAKE-OFF
POINTS
Except

TO CHOOSE FROM

Complete with mains transformers and low volt
take-off points {(not $S.300}. All at 8% V.AT.
rate.

p/p
$8.312 12V/1A £3.75° s0p
$8.318 18V/1A £4.15* 50p
$8.324 24V/1A £4.60* $0p
$S.334  34V/2A £6.20° 50p
§8.345 45V/2A £6.26* 50p
$8.350 50V/2A £6.76* $0p
88.370 70V/2A £12.50* £1

§8.300 Power stabilising unit 10-50V adust-
able for adding to unstabilised supplies. Built in
protection against shorting (p/p 35p} £3.26*

§5.310/50 Stabilised power supply with vari-
able output from 10V to 50V/2A. Built-in
protection against shorting (p/p 50p) £11.95*

LARGE 12p S.A.E. BRINGS LATEST STIRLING SOUND 16 LARGE PAGE EQUIPMENT AND COMPONENTS PRICE LIST

WHEN ORDERING “add 35p for p/p unless stated otherwise. VAT,
add 124% to total value of order unless price shows * when VAT. is”
8%. Maie cheques, etc. tpalyable to Bi-Pre-Pak Ltd. Every effort is made
information at time of going to press. Prices

to ensure correctness o

SPECIAL DE-LUXE 25 WATT HI-FI AMP BARGAIN
Made to sell at £7.25

subject to alteration without notice.

Stirling Sound

A member company of the Bi-Prs-Pak group established 1959
Uept. RC.4, 220-224 WEST ROAD
WESTCLIFF-ON-SEA, ESSEX SSO 9DF
Telephone Southend (0702) 46344

Personal callers walcome

LIMITED NUMBER AVAILABLE AT £5.20_

This is the BI-Pre-Pak $S.125, designed and
made for the connoisseur market of hi-fi and
technical specialists. Gives 25 w.r.m.s. into 8
ohms using 50V, 22 w.r.m.s. into 4 ohms from
33V. input sensitivity -— 180 mV for full out-
put; distortion less than 0.06% at all powers.
With full instructions. TESTED & GUARANTEED,
LIMITED NUMBER ONLY AVAILABLE. idea! for test
and lab. work, super hi-fi etc.

Power Amp
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by J. M. Frost

UNDERSTANDING MICROPROCESSORS -
PRICE: £3.75

by Motorola
OP-AMP CIRCUIT DESIGN & APPLICATIONS
by J. Carr PRICE: £4.00

SIMPLE ELECTRONICS FOR MODELLERS

by 1. R. Sinclair PRICE: £3.30
HAM RADIO A PRACTICAL GUIDE

& HANDBOOK

by K. Ullyett PRICE: £5.00
BUILD-IT BOOK OF MINIATURE TEST &
MEASUREMENT INSTRUMENTS

by R. P. Haviland PRICE: £3.30
MICROELECTRONICS
by C. L. Hallmark PRICE: £3.75

TOWERS' INTERNATIONAL TRANSISTOR
SELECTOR

by T. D. Towers PRICE: £5.10
RADIO COMMUNICATION HANDBOOK VOL. i
by RSGB PRICE: £8.00

THE MODERN BOOK CO
WORLD RADIO T.V. HANDBOOK 1977

Price: £5.50

THE RADIO AMATEUR'S HANDBOOK 1977
by ARR.L PRICE: £6.50

ELECTRONICS FAULT DIAGNOSIS
by 1. R. Sinclair PRICE: £3.25

110 ELECTRONIC ALARM PROJECTORS FOR
THE HOME CONSTRUCTION

by R. M. Marston PRICE: £2.25
CASSETTE TAPE RECORDERS
by J. Earl PRICE: £5.15

MASTER ELECTRONICS IN MUSIC

by T. D. Towers PRICE: £2.85
H! Fl IN THE HOME

by J. Crabbe PRICE: £3.00
HI Fi YEAR BOOK 1977 PRICE: £3.60

BUILD YOUR OWN WORKING ROBOT

by D. L. Heiserman PRICE: £3.60
THE CATHODE RAY OSCILLOSCOPE & ITS USE
by G. N. Patchett PRICE: £4.00

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

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

Telephone 071-723 4185

for

“Radio & Electronics
Constructor”

e T R
NN

Available only from:—

Data Publications Ltd.

£1 Zo and the
‘ = remain taut and strong. It is

including V.A.T.
P.&P.30p

SELF-BINDER

The "CORDEX" Patent Self-Binding
Case will keep your issues in mint
condition. Copies can be inserted or
removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached
to strong RUSTLESS Springs
under. tension, and the method
adoptled ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop is
immediately compensated for

Cords will always

impossible to overstretch the
springs, as a safety check
device is fitted to each.

Owing to heavy demand please
allow 27 days for delivery.

57 Maida Vale London W9 ISN
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PRECISION

IN YOUR HAND!

with the PRECISION
PETITE miniature electric drills

The Mk. li Pl drill ilustrated is excelient
for speedy work on p.c. boards, light
mietalwork and plastics. It operates from a
9-14v. d.c. source @ 2 amps and turns at

10,000 r.p.m. with 120 cmg. torque. A PRICES inc V.A.T.
wide ran of assories is available. @ MK. [ Drill STaNd.civerirerrerrssnveesiesersmrsssssanssine 440 35 pp.
e ge ace s s is aval e ® MK. 11 Drill 00l cvvereccrcnssencrmsnseneninrons 8.79 35 pp.
ALSO the New P2 driil . . . more powerful, : !:_iexubfle Shaferenmeresinessninsssnssnesns b ;g p.p.
H ranstormer B o P.p.
faster and of larger capacity has 4 collets @ Variable spead Transformer 25 70 pp.
for 0 to 3.5 mm. tool shanks, long ball : $.30 Kit (Drill with 30 t00IS) sv..ecervurmsirrereesins 5 5.1;1.621 51355: P.p.
H : H Kit Complete .......... 4 .15 p.p.
bearing shaft and po.werful motor running . P2 Drill only . 16.50 €5 pp.
at 12,000 r.p.m. with 320 cmg. torque P i 40p each
12v d.c. @ 3 amps. Postage for spares (any qUANLILY) ... 15p

Sole Distributers: DPRECISION PETITE LTD

Send 9in. 0 3 53 119a High Street, Teddington, Middiesex TW11 8HG
Tel.: 01-977 0878 24hr Telephone Enguiry Service

and order form

I.Understand  2.Becomea .
electronics. = radio amateur.

‘Step by step, we take you through- = =~ :- Learn how to become a rad:o- %

all the fundamentals of electronics .. .. . amateur in contact with the whot'w

and show you how easily thesub- \worid We give skr!ied préparatae
jectcan be mastered usingour . for.the G.P.O. ficence, g

umque Le rna«K%t course.

(1) ‘Build an oscmoscope.
(2) Read, draw and understand {

circuit diagrams, -
(3) Carry out over 40 experi-
-~ ments on basic eiectromc

circuits and see how
they work.

E e W
--------------ﬁn-niﬁ-i--------ii
Brochure, without obligation to: I

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.0O. Box 156, Jersey, Channel Islands.

NAME

ADDRESS Biock caps please |
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TRANSFORMERS

MINIATURE MAINS Pri240V
with two Independent secondary windings.

No. Type 3 Price
2024 MT280 0-6v, 0-6v RMS 280mA £1.30*

2025 MT150 0-12v, 0-12v AMS 150mA £1.30°
MINIATURE MAINS Pri 240v

No, Secondary Price
2021 6v-0-6v 100mA £1.30°
2022 9v-0-9v 100mA .85¢
2023 12v-0-12v 100mA £1.30*
1 amp MAINS Pri 240v

Wse S 2500 bl

v-0-6v 1 amp 70* 30

2027 9v-0-9v 1 amp £2.20* E&E 30';
2028 12v-0-12v 1 amp £2.60° p&p30p
2029 15v-0-15v 1 amp £2.90* p&p30p
2030 30v-0-30v 1 amp £3.80* p&p30p

STANDARD MAINS Pri 240v

1 amp 1 amp and 2 amp current rating. Secondary taps
are 0-19-25-33-40-50v.

Voltages available by use of tars;
4,‘7, g 10,14, 15, 17, 19, 25, 31, 33, 40. 50, 25-0-25
volts.
Na. Rating ice
2031 } amp £3.42* p&p 30p
2032 amp £4.40° 0o&p 50p
2033 2 amp £5.45* p&p 85p
AUDIO OUTPUT Pri 1.2k Secondary & ohms

200mW Dimensions 20 x 16 x 16

Order no. 2037 £0.25*

_MINIATURE INTER/DRIVER
Pri 20k Secondary 1k Ratio 5:1
Order no. 2038 £0.23*

LT710 MIN INPUT
Pri 100k Secondary 1k 15 x 13 x 13mm
Order no. 3061 £0.42*

LT711 MIN DRIVER
Pri 10k Secondary 2K-C.T 15 x 13 x 13mm
Order no. 2040 £0.35*

LT712 MIN OUTPUT
Pri 500 ohm Secondary 8 ohm 100mW 15 x 13 x 13mm
Order no. 2041 £0.28*

LT717 MIN INPUT
Pri 150k Secondary 1k 20 x 15 x 15
Order no. 2042 £0.52*

LT719 MIN INPUT
Pri 20k Secondary 1k 20 x 15 x 15mm
Order no. 2043 £0.32*

LT722 MIN DRIVER
Pri 10k Secondary 2k-C.T, 20 x 15 x 15mm
Order no. 2044 £0.32*

LT724 MIN OUTPUT
Pri 1.2-C.T. Secondary 3.2 & 8 ohm 200mw
Dimensions 20 x 16 x 15mm

Order no. 2045 £0.38°

LT726 MIN QUTPUT
Pri 500 ohm Secondary 3.2 & 8 chm 200mW
Dimensions 20 x 16.x 15mm

Order no.i 2046 £0.38°

LT728 MIN DRIVER
Pri 1k C.T. Secondary 500 ohm C.T.
Dimensions 25 x 20 x 20mm

Order no. 2047 £0.43*

LT729 MIN OQUTRPUT
Pri 200 ohm CT. Secondary 3.2 & 8 ohm 400mw
Dimensions 25 x 20 x 20mm

Order no. 2048 £0.39°

LT730 MIN OUTRUT
Pri 500 ohm C.T. Secondary 3.2 & 8_2.hms 500mwW

THE ‘NUTS & BOLTS’ OF THOSE PROJECTS!

NUTS & BOLTS
BA BOLTS — packs of B.A. Threaded cadmium plated
%t:rgws, slotted cheese head. Supplied in multipies of

i3}

Type No. Price Type No. Price
1°0B 833 £1.12 | 1"4BA 845 £0.51
1"'OBA 840 £0.83 i— 4BA 846 £0.38
1-38A 842 £0%69 |I-a8A 847  £033
128A 843 £04 |1'6BA 848  £050
T 2BA 844 £0.63 | 1"6BA 849 £0.30

$76BA 850 £0.33

A NUTS — Packs of cadmium plated full nuts in
multiples of 100. N

Tgpe No. Price ' Tyéae No. Price
0OBA 855 £0.90 4BA B57 £0.42
2BA 856 £0.60 6BA 358 £0.36

BA WASHERS — flat cadminm platad piain stamped
washers supplied in multiples of 100.

Type No. Price Type 0. Price
0BA 859 £0.19 48A 861 £0.15
2BA 860 £0.15 [ 6BA 862 £0.12
SOLDER TAGS —— hot tinned supplied in multiples-
of 1

Type No.  Price Type No. Price
B 8% foap | 4HA 853 €030
2BA 852 £0.36 ( 6BA 854 £0.30

Multi-tapped secondary mains transformers available in |

INSTRUMENT CASES. In two sections, vinyl covered
top and sides, aluminium bottom. front and back.

No. Length  Width Haight Price
155 ond 54" e £1.40°
166 14F ) 3" £1.80*
157 6" 43" 13 £1.25*
158 9" 5~ 2§ £1.60°

ALUMINIUM BOXES. Made from bright ali,, folded
construction each box complete with half inch deep lid
and screws.

SWITCHES .
Description No. Price
D.P.D.T. miniature slide 1973 £0.10*
D.p.0.T. standard skide 1974 £0.12*
Toqgle switch S.P.S.T.
14 amp 250v AC 1975 £0.33*
To%gle switch D.P.D.T.
amp 250v AC 1976 £0.36*
Rotary ON-OFF mains switch 1977 £0.42°
Push switch — Push to make 1978 £0.13*
Push switch — Push to break 1979 £0.18°
ROCKER SWITCH Colour No. Price
A range of rocker RED 1980 £0.22°
switches SPST — BLACK 1981 £0.22*
moulded in high WHITE 1982 £0.22*
insulation. Materiaf BLUE 1983 Q.22
avaiabte in a choice of YELLOW 1984 £0.22°
colours ideal for small  LUMINOUS 1985 £0.22*
apparatus
Description No. Price
Miniature S.P.S.T. toggie
2 amp 250v AC 1968 £0.50°
Miniature S.P.S.T. toggle
2 amp 250v AC 1959 £0.55¢
Miniature D.P.D.T. toggle
2 amp 250v AC 1960 £0.65*
Miniature D.P.D.T. toRgle centre
off -2 amg 250v 1961 £0.85*
Push button S.P.5.T.2 amp -
50v AC 1962 £0.865*
Push button S.P.ST.2 amp
250v AC 1963 £0.68°*
Push button D.P.0.T.2 amp
250v AC 1964 £0.80*

MiIDGET WAFER SWITCHES

Single-bank water type - suitable for switching at 250v
AC 100mA or 150v DC in non-reactiver loads make-
before-break contacts, These switches have a spindie
0.25" dia and 307 indexing.

No. Length  Width Height Price Description Order Price
169 I % i 0.62° 0.
160 4’ 4’ 15 £0.62° 1 pole 12 way 1965 £0.48*
161 4" 23" 1;(" £0.62° | 2 pole 6 way 1966 £0.48°
162 53" : i3 £0.78* | 3 pole 4 way 1967 £0.48"
163 : 23 2 £0.64: 4 pole 3 way 1968 £0.48"
162 < 2] 12 £0.447 | MICRO SWITCHES . Order Price
I :
167 6" ar 2" £0.8e» | Plasticoutton gives simple
Rating 10 amps 250v AC 1969 £0.20
BRIDGE RECT'F'ERS Button gives 1 pole change

SILICON 1 AMP i gve_r ac!lncom 753

pa Order No. Price ating 10 amp 250v AC 1970 £0.25
Hhwe SRS 54

\4 P
200vRMS 8R1/200 £0.30 . DISPLAYS )
400vRMS BR1/400 £0.35 LED Order Price
o.

SILICON 2 AMP . 1510 £0.80
Type Order No Price BDL747 . ingle 511 £1.50
?8\(’)\1 BBRR2215000 {0’2% BDL.727 .5 double 1512 £1.80
200v BR2/200 £0’.50 COLD CATHODE |TT 5087 ST
400v BR2/400 £0.56 Side viewing indicator tubes. Displays 0-9 and decimai
1000v BR2/1 000 £0.65 p(‘)iﬁrs.l \_Nidg vie\:&?‘g fan.‘glgs— o‘pergtess from 180v with

Order no. 2048  £0.4.
L.E.D.’s
ype Size Order no Colour Price
TiL209 1257 1501 A2p
121 .125” 1502 GREEN .25p
TiL213 1257 1503 YELLOW 25p
V116 A2% 1504 RED A2p
ELV310 2% 1505 GREEN .25p
FLV410 2 1506 YELLOW .25p

2nd Grade L.E.D.'s

A pack of standard sizes and colours which fail to
perform to their very rigid specification, but which are
ideal for experimen-s.

Orde: no. 1507  £0.90

L.E.D. CLIPS

Size Order no. Price
Pack of 5 125" 1508/.125 .186p
Pack of & 2" 1508/.2 30p

Dascription

FUSE HOLDERS & FUSES
Na.

20mm x 5mm chassis mounting 508 £0.07%
1-3-" x 1 chassis mounting 507 £0.10*
14" carinline type 508 £0.20*
Panel mounting 20mm 509 £0.22
Panel mounting 14" 510 £0.24
_?UICK BLD':‘NZOH_}m i o N
ype 0. ype 0. ype 0,
150mA 611 1A 615 3A 619
250mA 612 1.6A 616 4A 620
500mA 613 617 B5A 621
800mA 614 2.5A 61B ALL 5p EACH
_Ir\NTl-SURGE 204’\'%_«1\ T NG
8 a. L] 0. ype 3
‘Ig%mA 622 'pr 625 Z.SA 628
250mA 623 A £26 3.15A 629
500mA 624 1.6A 627 bBA 630
ALL 7p EACH
QUICK BLOW 1-}_"_ = = q
Type No. = e 0. pe 0.
ZE%mA 6§1 500mA 632 SSOmA 634
ALL 7p EACH
Type No. Type No. Type No.
1%” 35 ZYg’A 638 4A 641
1.6A 636 BA 642

3A 639
ALL 6p EACH

16k series anode resistors — character height 16.5mm
pin connections supplied.
Order No. 1513 Price £0.60

VOLTAGE REGULATORS

Positive Ragulators TO220 case
WMVR 7805 5y £1.25 MVR 7815 15v £1.26
MVR 7812 12v £1.25 MVR 7824 24v £1.26

Negative Regulators TO220 case

MVR 7905 5v £2.00 MVR 7915 16v £2.00
MVR 7912 12v £2.00 MVR 7924 24v £2.00

ORDERING
PLEASE WORD YOUR ORDERS
EXACTLY AS PRINTED, NOT
FORGETTING TO INCLUDE
OUR PART NUMBER
V.A.T.

ADD 1231% TO PRICES MARKED*
ADD 8% TO OTHERS EXCEPTING

Just a selection from
our huge stockst

SEE OUR
1977 CATALOGUE

126 pages packed with
valuable information

ORDER NOW
ONLY 50p

plus 15p p&p

THOSE MARKED$. THESE ARE ZERO

Dept. C5, P.O. Box 6, Ware, Herts.

Shop at: 18, Baldock Street, Ware, Herts.
Open 9 to 5.30 Monday to Saturday
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PANEL METERS

SUPER UNTESTED PAKS

LINEAR PAKS

ADD 8% TO OTH
THOSE MARKEDT.

APRIL 1977

ADD 121% TO PRICES MARKED*

ERS EXCEPTING
THESE ARE ZERO

327
C30 LETTER TAPE |
Complete in mailing box —15

mins each side,
Order No. 3193 Price £0.35

, Pak No. Order No. Price " = o
4" RANGE MINIATURE 80760 Germ. Gl bonded 0A47 diode 18130 £0.80 B Fumoioral'any pan Funcrons! Uit Thoee
. " - - ¢ er ods b ; 3
Size 41" x 3} x 13 BALANCE/ 023 160 Siiron Diacus 250ma 0A200 18132 £0.50 [| 2% classed as ‘out-of-spec from the maker's
7 o very rigid specificatiol but ideal
iN diodes 75m. 4 d
L TUNING METER U53 150 75mA 1N4148 16133 £0.60 [l Loy Hgid O, e
value No.  Price : US4 50 Sit Rect Top Hat 760mA 16132 £0.60 | loarming about 1.C-s and experimental work.
0-50UA 1302 £4.50 Size 23 x 22 x 26mm USB 20 Sil Rect Stud Type 3 Amp 16135 £0.60 709;741.7:;?;};‘;;’.#3?;’88“&?
0-100UA 1303  £4.50 | Sensitivity U56 50 400mW Zeners DO7 Case 16138 £0.50 § ORDER NO. 16227 PRICE *£1.50
U57 30 NPN Trans BC107/8 Plastic 16137 *£0.60
0-500UA 1304  £4.50 100/0/100MA Use 95 PNP Tians BC177/178 Plastic 16138  *£g.60 J| U780 FM STEREO DECODER
g;‘w ;ggg gg-gg o ] ugg %5 NPN T835 znggg/zmm sit 12139 'go.eg g;,f sSﬂZﬁ}Jf Ea!\rf‘ ;okMC1310P-MA7B7.
- X 3 rice u 5 PNP TO59 2N2905 silicon 16140 0.6 il
e | el Tl TR L D ] Rt Ay
- 1 .
Eirag . | ey 35 50 AR ParicBhasoe men 1142 2go SRR o ourir
Qi g 3 10 astic i 16144 o
Size 24" x 1" x 13" | BALANCE/TUNING Gss 30 Germ. 0071 Pngaoss'::; 16148 £oig0 e e e S aagy (010 76008let
Val i H 3 astic Power i d
Py o, Prica | Size 45 x X2 x 34mm W (g7 13 TO3 Metal IN3085 NPN 16147 £1.20 . ORDER NO. 16228 RRICEF*61:00
BOUA  W3DL  [E3.508 g UGS 20 Unijunction trans (1543 16148 £0.60
0-100UA 1308  £3.50 ?"S'“V‘é\é)/o“oou/\ UB9 10 i amp SCR 1039 16149 £1.20 74 SERIES PAKS
0-500UA 1309 £3.50 U780 8 3 amp SCR TO66 case 16150 £1.20 Manufacturers “Fall Quts” which includ
0-1MA 1310 £3.50 No. Price Code No's mentioned above are given as a guide to the type of ® Eynctional and pﬂn-Funl::ﬁonavL‘l(r:ﬂ(slqgh:se
0-50V 1311 £3.50 1319 £2.00 degloe in the inak The devices themselves are normally un- § are ciassed 85 ‘out-af-spec’ from the akers
very rigid specifications, but are ideal for
G0 P i tearning about 1.C.’s and experimental work.
MR TYPE MIN. LEVEL METER COMPONENT PA Ks 74G 100 Gates assorted 7400-01-04-10
Size 42 x 42 x 30mm Size 23 x 22 x 26 PACK ORDER 50-60 etc.
Velug L Fhice ¢ o As X MM g WO G d val No PRICE B O ko B e e
o esistor mixed value approx. 7
0-50UA 1313 £4.80 Sensitivity 200UA {Count by weughta; Be 16164 *0.60 § 76-104- 10'3 e?s assort?d 470-72-73-74
0-1MA 1315 £3.20 No Price c2 180 ?gpacngrsm:xed)va!ueapprox. a g Order No. 16225 £1.
ount by weight| 816! *0.60
EDGEWISE 1320 £1.95 C3 50 Precision resisgtors. Mixed .1”2" 30IMSH Assartad flypes: ML 90
o b . values. 16166 0.60 o,der No. 16226 £1.20
ize X 12" x 24 : Ft resistors mixed preferred =
Size 33" x 15" x 23" | yu METER _ EF 119 et dpref 16167  %0.80
Cut out 23" x 11” Size 40 x 40 x 29mm (C:g g ?ecesassoned!emrerods 6168 *0.60 VEROBOARD PAKS
yawe o pice | Sensitvitv 130U R & 7 P:xg;(n\?vﬁgn?:m“g\(’gg\;\;soned 16769 060 § vB1 Approx 30 5. ins. verious sizes. al
g o] TIce coiours sin stran
0-500UA 1317  £4,05 1321 £200 § C8 10 Reedswitches. Order No. 16199 £0.80
- ¢s 3 Micro swnches VBZ Approx 30 sq. ins. various sizes. .15
C10 15  Assorted iR
NEWNES TECHNICAL BOOKS | &' ° fralfbamssssmm ik v g0 ks
x standard switch types. A E
No. 229 BEGINNERS No. 238 O ad vt JUMB%Igﬂn\ll/POlﬁléNT PAKS
GUIDE TO TRANSISTOR C13 20 Electrolytics'trans. types. 6 H 4
ELECTRONICS POCKET BOO C14 1 Pack assorted hardware — Mixed Electronic Components
K Nuts/bolts. gromets etc. 16177 0.80 Resistors, capacitors, pots, electroly-
PRICE £2.251 PRICE £3.90% C15 5  Mains slide switches ass, 16178 *0.60 & 4; d coil § 4 Y
No. 225 C16 20 Assorted tag strips and panels 16179 0.80 ,Ics and coils plus many other useful
No. 230 BEGINNERS : €17 15 Assorted control knobs.. 16180 *0.60 § items. Approximately 3lbs in weight.
GUIDE TO 110 THYRISTOR C18 4 Rotary wave change switches. 16181 ©0.80 0
PROJECTS USING C19 2 Relays 6-24V operating. 16182  *0.60 rder No. 16221. £1.50 + 850 p&p
TELEVISION SCRS & TRIACS c20 1 2P(a)’(() copper laminate approx. .
5. ins. 16183 .80
PRICE £2.25¢t PRICE £2.50¢ €21 15 Assonedfuses100mA-Samp. 16184 0.60 czao CAPACITOR PAKS
Nec. 231 BEGINNERS No. 227 c22 80 MetresdPV? sleaving assorted p— e % Mull?rd Cé!:OFcapaZCIEOI'FS mlxeld value's1
. size and colour X1 rangin Tom uf to Ci 1 't
GUIDE TO 11 S/M C23 60 1 wattresistors mixed preferred identification sheet. Algcompistohw
C S
TRANSISTORS DIGITAL IC G4 25 B oraatposndvilue, 16100 o060 o =2
PRICE £2.25t PROJECTS FOR 25 30 Moires stranded wire assorted i
. anded wire assorted CA B LE S Price
No. 233 BEGINNERS THE HOME solgurs. 16187 _ 060 i '
Description Order No. Met:
GUIDE TO CONSTRUCTOR SLIDER PAKS CP1  Single Microphone........ 0.07
RADIO PRICE £2.251% PACK CP2 Twin Microphone 013
PRICE £2.25t No. 226 NO QTY ORDER poe: 8 CP3 Stereo Screened, 128 0.14
ot 0. S1 6  Slider potentiometers, mixed NO CP4 4 core Screenad 3129 0.28
No. 234 BEGINNERS 110 OPERATIONAL ol 16190  +0.60 § CP5 4core Individ Screened -3130 0.26
GUIDE TO COLOUR AMPLIFIER 2 6 Siderpotentiometers.all470 o B EED S8 Mane (sarmar o 3132 0.08
TELEVISION PROJECTS FOR 83 6 Siider potentiometers, al 10k 5 ’ &P8 2 core Oval {2.5amp)-- 3133 0.08
1619 Q. core Speakar. 134 O
PR l'\?oE §§525? THE HOME sa 6 Sloder potentiometers, all 22k 0 B P10 tow. Lows UH. 135 034
- CONSTRUCTOR 16193  0.60 B CP11 Muiticore: Bwi 146 0.25
ELECTRONIC PRICE £2.50t SB 8 ?}#erpotentlometers alt 47k e 15wa 136  0.40
n. A
DIAGRAMS No. 242 56 6 Slider potentiometers, all 47k tonde) VH_F Lo =3232, 010
pR|‘\?E 2£:1.6801> ELECTRONICS log. 16195  *0.80 Just & selection from our huge
0. POCKET BOOK ¥ stocks
ELECTRONIC PRICE £3.75¢ CASSETTES MAMMOTH SEE OUR
gg"\gpeogfg'g? No. 239 BI-PAK LOW COST 1.C. PAK 1977 CATALOGUE
. rder No. Pric
: 30 PHOTOELECTRIC f ceo 191" tossl APPROXIMATELY Ve pHaESIpgEET it
No. 237 PRINTED
- CIRCUITS & €90 302 £0.45 200 PIECE valuable information
CIRCUIT ASSEMBLY SYSTEMS ¢120 303 £0:84 ECES ORDER NOW ONLY 50p
PRICE £1.801 PRICE £1.80t ngvFA COL%%E COMPACT B Assorted fall-out in- ntus 15p p&p
7 - « C90 305 gggg tegrated circuits, in-
so a full ‘77 range of Technical and Data g 12 306 £9.29 § cluding: Logic, 74 series, wi !
Books — See our Catalogue AGFA STE o CHAOHE g Linear. Audio and DT.L. ORJLl?MsBCOOOP.
Cgo 308 £1.56§ Many coded devices but
c120 308 £2.22 8 some unmarked — you SEMICONDUCTOR PAK
AGFA S. F. D. to identify Transistors-Germ and Silicon Rectifiers
o RD E R | N G Cc80 310 £0.96 . Diodes - Triacs - Thyristors - |.C.'s and Zeners.
g?go g;} ggg Order No. 16223 é%fL NEV\:‘ & CODED. prprox 100 Pieces.
3 ; ing t t t b PAK
PLEASE WORD YOUR ORDERS w  TOEsOo Y QURSPECIAL and s anomous saving enieanon and
. t
EXACTLY AS PRINTED, NOT & E:O Grdor No. 16353 2 €225
FORGETTING TO INCLUDE i £.D. * .
OUR PART NUMBER. co0) 324 E‘ o
C90
V.A.T. T.0.K. SUPER A\’H.YN
Cc60
EZ.ZO

DEPT C5, P.O. BOX 6, WARE, HERTS.
SHOP 18 BALDOCK ST, WARE, HERTS.

AT

OPEN 9 to 5.30 Mon/Sat.
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| PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE
440V AC (+-10%) 63V DC Range +-1% +2% +5%
0.47uF 1.32 1

0.14F 1§"xi"~) 68p £ -77p Sip
0.22uF (13”x3") 86p 1.0puF £1.56 91 60p
0.25uF (13”x2") 92p 2.2uF £1.98 £1.3 75
0.47uF (13”x3") £1.10 470F £2.82 £1.88 £1.2
0.5uF (13"x3" £1.16 6.8F £348 £2.32 £1.47
0.6guF 37y £1.25 10.0pF £4.98 £3.32 £2.01
1.0p0F (xy) £1.37 15.0pF £714 €478 £2.88
2.0pF (rfx%"; £1.95 VopF £9.66 £6.44 £3.90

*TANTALUM BEAD CAPACITORS - Values available: 0.1, 0.22,
0.47,1.0, 2.2, 4.7, 6.81F at 15V/25V or 35V; 10.0pF at 16V/20V or 25V;
22.0F at 6V/10V or 16V; 33.04F ac 6V or 10V; 47.0uF at 3V or 6V;
100.0pF at 3V. ALL AT 12p EACH: 10 for £1.10; 50 for £5.00.
TRANSISTORS:

BC107/8/9 9p *BC183/183L 1ip *BF194 12p BFYS1 20p

«BC114 12p *BC184/184L 12p *BF196 13p BFY52 20p
.BC147/8/9 10p *=BC212/212L 12p *BF197 13p OCT1 20p
*BC157/8/9 12p *BCS547 12p AF178 10p 2N3055 50p

+BC182/182L 11p *BCS58A 12p BFY50 20p " 2N3702/411p
1N914 6p; 8 for 45p; 18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p.

LOW PRICE ZENER DIODES: 400mW; Tok +-5% at 5mA. Yalues
wailable; 3V; 3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8V; 7.gV; 8.2V; 9.1V:
10V 11V 12V; 13V5 13.5V; 15V; 16V; 18V; 20V; 22V; 24V; 27V; 30V.
All a¢ Tp each; § for 33p; 10 for é5p. SPECIAL: 100 Zeners for £6.00.

*RESISTORS: High stability low noise carbon fitm 5%, 3 W at 40°C;
§W at 70°C. E12 series only - from 2.2Q to 2.2MQ ALL AT 1p EACH; 8p
or 10 of any one value; 70p for 100 of any one value. SPECIAL PACK:
10 of each value 2.2Q) to 2.2M{) (730 resistors) £5.00.

JSILICON PLASTIC RECTIFIERS - 1.5 Amp ~ Brand new wire
nded D027: 100 P.LV. - Tp (4/26p); 400 P.LV. - 8p (4/30p).
BRIDGE RECTIFIERS: 24 Amp. 200V - 40p; 350V - 45p; 600V -~ 55p.
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p

_ each; 500, 1000Q, 2200, 4700, 6800 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K,
47K, 100K, 220K, 680K, 1M, 2.5M, & 5M.

PLEASE ADD 8% VAT TO ALL ITEMS EXCEPT THOSE MARKED

WITH * WHICH ARE 12}%. PLEASE ADD- 20p POST AND
PACKING ON ALL ORDERS.

Send S.A.E. for lists of additional ex-stock items. Wholesale price lists

avaflable to bona-fide companies. ALL EXPORT ORDERS PLEASE

ADD COST OF SEA/AIR MAIL.

' MARCO TRADING

Dept. P1, The Old School, Edstaston, WEM, Salop. Tel: WHIXALL (Salop}
464/5 (STD 094872} (Props: Minicost Trading Lid.).

1544 5p; 11 for 5%p; 26 for £1.00, {N4148 5p; 6 for27p; 12 for 48p. |

Still the simplest, fastest way

of constructing your

electronic circuits. Vero

Electronics Ltd manufacture
boards to suit most of your
requirements, including,

Verostrip, Dual in line 1.C.

boards, Plain Boards, etc. A

new catalogue is available

{price 10p + S.A.E. at least 7" x9")

VERD:: 110

Vero Electronics Limited, Retail Dept.,
industrial Estate, Chandler's Ford, Hants,, SO5 3ZR
Telephone: Chandier’'s Ford 2956 (STD 04125)
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NOW AVAILABLE . ..

LATEST
BOUND VOLUME
No. 29

of

“Radie & Electronics
Construcior”

AUGUST 1975 to JULY 1976

Comprising

776 pages PRICE £3.10 P&P 75[1

inc. index

BOUND VOLUME No. 27
- {August 1973 to July 1974)

BOUND VOLUME No. 28
(August 1974 to July 19765) .

PRICES
VOL. 27

£2.40 per volume P&P 75p

VOL. 28
£2.75 per volume P&P 75p

Limited number of these
volumes still available.

We regret all earlier volumes are now
completely sold out.

Available only from

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

RADIO & ELECTRONICS CONSTRUCTOR



RETURN OF POST MAIL ORDER SERVICE

NEW BSR HI-FI AUTOCHANGER
STERED AND MOND

Plays 127, 10" or 7" records
Auto or Manual. A high
quality unit backed by BSR
reliabitity with 12 months
guarantee. AC 200/250v

iza 133 x 11Hn '
Above motor board 3in
Below motor board z;m

With STEREO/MONO CARTRIDGE £1 1 95 Post 75p

Single plaverversmn with cuein@’ device £1 3'

ELAC 10in HI-FI UNIT )
10 watt, 15 ohm full range unit, 35 to
16,000 c.p.s. Base resonance 40 cp.s.

BARGAIN PRICE £4.50 post 45p

HEAVY METAL PLINTHS

With PV C. Cover. Cut ou. for most £6 50

B.SR. or G wiard decks. Silver grey

finish. Size 121 x 142 x 73in

Size 16 x 133 x 7in £7 50 Post £1.25
EXTRA LARGE PLINTH & COVER

Size: 20in. x 194in. x 8in. TEAK FINTSH
CALLERS ONLY

[ TINTED PLASTIC COVERS

Siees A 14%in, x 12%in. x 4}in. £2.50 'B° - 20%in.
%12 %in x 43in. "€3.°C - - 17§|n x 133in. x31|n £3 25
19in. x 143in. x 44in. £3.50; 161in. x 14in. x 4in £3, 5!.'.!'
\deal for recurd decks. tape decks erc.

18.50

Post £1

R.C.S. GENERAL PURPOSE TRANSISTOR
5 PRE-AMPLIFIER BRITISH MADE

Ideal for Mike. Tape P.U., Guitar, etc. Can be used with Battery

9 -12v. or H.T. line 200- 300V. D.C. operation. Size 137 x 11" x
Response 25 cp.s. to 25 Ke/s, 26 db gain.

?or use with valve or transistor equipment.

_Post
Fuli instructions supplied. Details S.A.E. £1.45 30p

NEW ELECTROLYTICS CONDENSERS

2/350V 200 250125V 18p

4380v 200 0020y z0p S9tiSLISN27Sv S0
8/350V 22p 100+100/275v 650  39,32/480V  75p
16/350V 300 1504-200/275v 70p 100+50+50/350V 86p
32/500V 500 8+8/450V 50p 32.32+32/350 75p
25/25V  10p 8416/450V 500 30.000/25V 95p
50/50V 10p 16+16/450V 50p 4700/63v 95p
100/25V 10p 32+32/350V  50p  420/600V £1.50

LOW VOLTAGE ELECTROLYTICS CONDENSERS
22, 75, 50, 88, 150. 470, 500, 680, 1500, 2200, 3300,
mld all 6 volt 10p ea.
25, 68, 100, 150, 200, 220. 330. 470. 680. 1000,
1500 2200 mfd all 10 vo!t 10p ea
7?0 330, 1000, 4700, nfd all 4v,
12,45 8 16, 25, 30, 50,
500n\F 12V 15p : 25V 20p : 50V
1000mF 12V 20p , 25V 35p , 50V 47p
2000mF 6V 25p 25V 420 ; 50V 57p ; 4700/63V gSp
2500mF 50V 62p ; 3000mF 25V 47p ; 50V 65p.
5000mF 8V 26p; 12V 42p; 35V 85p; 50V 98p.
500V-0.001 10 0-1 10p; 0:26 12p; 0-47 26p
CERAMIC 1pF to 0-01mF, 5p. Silver Mica 2 to 5000pF, 5p.
PAPER 350V-0-1 7p, 0-5 18p; 1mF or 2mF 150V 15p.
MICRO SWITCH singte pole changsover 20p.
MICRO SWITCH sub min
TWIN GANG. “0-0" ZOSPF + 176pF £2. TWIN 365pF 50p.
Slow motion drive 365pF + 3B85pF with 25pF + 25pF 65p.
S00nF standard fwin gang /9p. uU PF twin gang 50p.

ELAC 9 x 5in. HI-F} SPEAKER TYPE 59R

THIS FAMOUS AND WIDELY USED NIT

NOW AVAILABLE AT BARGA!N PRICE £3 45
10 WATT, 8 OHM. CERAMIC MAGNET. T

100
ZOOmF 15V 10p.

Fitted with auto stop. compstible cartridge. Base-
plata, Size 1110, x 8Lin. Turntable, Size 7in. diameiwsr A/C
mains 2207250V motor has a separate winding 14 volt

te power a small amplifier £6 g
]

3 speeds plays all size records

Two for £13.

Twa full size loudspeakers 133 x 10 x 3%in. Piayer

unit clips to Ioudspeakers maklng it ex(reme!y compact

Overall size only 13} x 10 x 83in. 3 watts per channel,
ptays atl records

# 33 rpm 45 rpm.

% Separate vol
me & tone

controils 240v

AC mains

Post
45p

Attractive
Teak fimghy
Weight 13ihs

GARRARD
MINICHANGER

Fiays all size records, 3 speed
Size 12 x 84in. Complete with
stereo/mono cartridge

Bargain Price

T
i R.C.S. NECN_PANEL INDICATORS, 250V Red or Amber, 30p
DISCO RESISTORS, . w., 1w 20%, 2p; 2w. 8p. 10 to 10M,
& HIGH STABIL!TY u; w, 2% 10 ohms to 10 meg., 12p
! DECK Ditto 5%, Preferrsd values, 10 ohms to 10 meg.,
' WIRE-WOUND RESISTORS, 5 watt, 10 watt, 15 wan
i SINGLE 10 ahne to 100K, 12 psach: 2w050h315t0820hms 15p.
E QSCILLATOR COIL Vaive type
e e | RECORD FERRITE ROD 6~ x 1" 30p; 6 20p; 3" x 4" 10p.
e S e PLAYER TAG STRIP 28 way 14p.

MAINS TRANSFORMERS 35,7202
250-0-250V 80mA. 6.3, 2A £2.95

250-0-250 80mA. 5-3v 3-5a. 6-3v 1a or 5v 2a £4.60
350-0-350 80mA. 6-3v 3.5a, 6:3v 1a or by 2a. £5.80
300-0-300 120mA. 6-3v 4a CT.: 6-3v 2a £7 00
220v 45 mA 63v 2a £1.7%
HEATER amps £1.45 95p
GENERAL PURPOSE LO\’V VOLTAGE. Tapped outputs
2 amp 3, 4,5, 6 8 Y4 10, 12, 15, 18, 24, 30v £4.60
1amp 6.8, 10, 12, 16, 18, 20, 24, 30, 36, 40. 48, 60, £4.60
2a.6, 8. 12,12, 16. 18, 20, 24, 30, 36, 40, 48, 60 £7.00
346,810, 12. 16, 18. 20, 24. 30, 36, 40, 48, 60 £8.70
5a. 6. 8,10, 12,16, 18.'20,24, 30. 36, 40, 48,60 £11 25
5.8 10, 16v }a £2. 8-0-6v 500mA f£1. 9v 1a f1
12\/ 300mA £1. 12v 500mA E'I 12v 750mA £1.

v 2a tavued 10v or 30v £2. Ov 3a £2.
AOV ?a £7 75 30v 5A and 34v ZA ct, £3. 50
20-U-20v 12 F2 30v 1}a £1.75 2uv $a t1.75 1a £2
1 zmp Transformer, mounted on panel wnh mput ang
oulnut fuses supplies 0,20v,40v,60v or 20-0-20v £3.50
AU 0 TRANSFURMERS 115y to 230v g 230v m 115y
1650w £5; 250w £86; 400w £7, 500w

lnpu« 200/250v

CHARGER TRANSFORMERS
for 6 or 12v 1}a £2.75 4. Q.

FULL WAVE BﬁIDGE CHARGER RECTIFIERS:

6 or 12v outputs 1}a 40p; 22 55p. 4a 85p. .
R.C.S. STABILISEO POWER PACK KIT

Al parts including printed circuit and instructions to
build this unit Voltages available: Bv, 7-5v, 9v, 12v.

Up 1o 100mA output. £2 95 Post

Please state voltage required. 450

£9.95 Post 750
CASSETTE RFCORDER MOTOR ONLY. 8 Voit.
Wl raplasa raany types [deal for models £1.25

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 24in. sides
6 x 4in. 70p;’ 8 x Bin. 90p; 10 x 7in. £1.15;
14 x 9in. £1.60: 16 x 6in. £1.456: 12 x 3in, 87p:
16 x 10in. £1.70. Ali boxes. many sizes in stock.

ALUMINIUM PANELS 18s.w.g. 6 x 4in. 15p; 8 x Bin. 26p;
10 x 0p; 12 x 5in. 30p; 12 x 8in. 40p: 16 x 6in.
45p; 14x9 in.50p; 12 x 12in. B5p; 16 x 10in. 76p.

ALUMINIUM ANGLE BRACKET 6in long x § x 2 15p.

STEREQO FM/AM TUNER AMPLIFIER

CHASSIS BY KUBA

17inch DIAMETER \WAVECHANGE SWITCHES 456p. FA.
27 p. 2-way, or 2 p 6-way, or 3 p. 4-way.

1 p1 2way or 40 2-way, or 4 p 3-way

TOGGLE SWITCHES. sp. 20p. dp. 25p dp. dt. 30p.

D.P.D.T. CENTRE OFF 65p. S.P.D.T. CENTRE OFF 45p.

Many types TOGGLE SWITCHES in stock’

This alt transistor chassis has push button selection for long.
medium short and V.H.F. wave bands. Features AF.C. on
V.H.F. band with automatic stereo beacon light Volume tone
and Balance controls with push button mains on/off switch.
An i cepis Cetait carttidge sanrl o epcon S pla b k
wen ket fittad Foue watts per channel output

a0 17 0 &g B €33.50 rosT £1 50

[STRERYN

[ GOODMANS CONE TWEETER £3.2

E.M.1.13% x 8in.
SPEAKER SALE!

With tweet
Arlm1 rxvoesesg\;er, 10 watt £5.95
Srlam 3 or 8 ohm Post45p
16H watt versio
gori5om £8.50
20 watt i
gorisonm ——-——— £8.50
as illustrated
Bass units only 20W £7.50
Bass units only 15W £650
Bass units only 10W .. £4.95
Post 65p
Bookshelf Cabmet £7.50
Teak Veneer. For above units .. -.Post £1.50

R.C.S. 10WATT
AMPLIFIER KIT

» FCa
PR

®

This kit is suitable for record players, tape play back
gwtars electronic instruments or small P.A. systems,

wo versions are avaiable. A mono kit or a stereo kit. The
mono kit uses 13 semiconductors. The sterec kit uses 22
semiconductors with printed front panel and volume,
hass and treble controls. Spec 10 watts output into 8
ohm, 7 watts inte 15 ohms. Response 20 cps to 30K/cs.
dnput from 20mv high imp. Size 9%in x 3in x 2ih.

Mono kit £1 1 .25 Stereo kit £1 7-50 30583

LOUDSPEAKERS P.M. 3 ohims, / x 4ir. £1.25; 83in. £1 50:
8 x 5in..£ 1.80, Bin £1.75, 10 x 6in. £1.90; 16in, £2.50
SPECIAL OFFER LOUDSPEAKERST Al Brand New.
3uhm 2 Lin. 28in, 3%in, 5in, 8 ohm, 2}in, 2%in. 5 x 3in.
Bin 15" ohm, 3*m 5in, 8 x 4in, 5 x 3in, 7 x 4in,
25 ohm, 2 hin, 3in, 5 x 3in, 7 x 4 in; 35 ghm. 3. Sin.

80 ohm, z‘m zjm 120 ohm, 3in £1 25
. EACH

TWEETER VOLUME CONTROL 15 ohm 10 watt
with 1in. long threaded bush for wood panel
mounting. Will suit all tweeters 75p

RICHARD ALLAN TWIN CONE LOUDSPEAKERS, 8in.
diameter 4W F2 50, ’IOm diameter 5W £2.95, Post 25p.
12in. diameter, 6W £ 3 or 8 or 15 ohm models.
‘SPEAKER COVERING MATERIALS Samples Large S.A.E.
Horn Tweeters 2-16Ke/s 10W 8 ohm or 16 ohm £3.60.
De Luxe Horn Tweeters 2-18 Ke/s, 15W, 8 ohm  £6.80
TWO-WAY 3000 cps CROSS GVERS 3, 8 or 15 ohm £1.90
3 WAY CROSSOVER 850 cps and 3000 cps 125 watt} £2.20
100 WATT HORN TWEETER £109b

18,000 cps. 25 watts. 8 ohm.
6%in. Woofer 10 watt. Frice £4.95.

ﬁLECTRO MAGNETIC
PENDULUM MECHANISM

Sv i ¢ operation over 250 hrs continuous on SP2 battery,
n.vw arfjustable swing and speed. Ideal displays teaching
eleatro magnatisin ar for metronome; strobe etc. 95p. Post 20p

WEYRAD TYPE COILS

PEOTAC 60n | RAZW £1.20 | Twin Gang ~ £2
P502CC 40p PT1 85p | Printed Circuit 885p
P50’3CC 40p | LFDT4  85p

COAXIAL PLUG 10p. PANEL SOCKETS 10n. LINE 18p.
OUTLET BOXES, SURFACE MOUNTING 40p

BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd
JACK SUCKE! Std. open-circuit 20p, ciosed circuit 25p,
Chrome Lead Sacket 45p. Phono Plugs 10p. Phono Socket 8p.
JACK PLUGS Std Chrome 30p. 3-5mm Chrome 15p. DIN
SOCKETS Chassis 3-pin 10p. 5-pin 10p. DIN SOCKETS
Lead 3-pin 18p; 5-pin 25p; DIN PLUGS 3-pin 18p; 5-pin
25p VALVE HOLDERS 5p, CERAMIC 10p, CANS 5p.

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professional model. Four inputs,

Treble,
Volume Controls. Ideal disco. P.A. or groups. § speaker

Bass. Master

autputs very robust job
SAE. for details £85 s £2.50 carr.

NEW MIXER/AMP 150 WATT
PROFFSSIONAL  TRANSISTOR AMPLFIER  £68
4 npats 3 outputs separate volu ne trehle  Carr. £1.50
and hass contrals. ldeal disco or group. P.A. ampilifier
«Send for leaflets on Disco Gear, Cabinets, etc.

RADIO COMPONENT SPECIALISTS

Minimqm post 30p.
Components Lists 10p.

APRIL 1977

Cash price includes VAT

337 WHITEHORSE ROAD,
CROYDON. SURREY.

Access and Barclaycard welcome Phone your Order Open 3-6 Wed. 9-1 Sat. 9-5 {Closed for lunch 1.15-2.30)
Rail Selhurst,

Tel. 01-684 1665,

529



TRADE
COMPONENTS

JUST A FEW BARGAINS ARE LISTED - SEND STAMPED ADDRESSED
ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS. PAY A VISIT.
OVER 90% OF STOCK BELOW QUANTITY WHOLESALE PRICE.

ALL PRICES INCLU

DE THE ADDITIONAL DISCOUNT IN LIEU OF
GUARANTEE

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

post) or compensation fee {parcel post} included.

JAP 4 gang min. sealed tuning condensers 20p

VALVE BASES

Printed circuit B9A-B7G 3p
Chassis B7-B7G i e e .. 9p
Shrouded chassis B7G-B9A-B8A .. 10p

B12A tube 9p

Speaker 6" x 4” 5 ohm ideal for car radio 70p

TAG STRIP — 6 way 3p | 5 x 50pF or 2 x 220pF
9 way 5p Single 1p{trimmers 20p;

Car type panel lock
and key 40p
18 volt 4 amp charger,
bridge rectifier 79p
GC10/48 ‘£3.00
Telescopic aerial
Closed 91”, open 38%”
Fitted right angle TV
plug, 50p

BOXES — Grey polystyrene 81 x 112 x 31mm, tcp secured by 4

self tapping screws 32%p

Clear perspex sliding fid, 46 x 39 x 24mm 10p
ABS, ribbed inside 5mm centres for P.C.B., brass corner inserts,
screw down lid, 50 x 100 x 25mm orange 48p; 80 x 15C x 50mm

black 70p; 109 x 185 x 60mm black £1.10
ALUMINIUM

ELECTROLYTICS MFD/VOLT. Many others
in stock 70— 200~ 300~ 450-
Up to 10V 25V 50V 75V 100V 250V 350V 500V
MFD

10 4p 5p 6p 8p 10p 12p 16p 20p
25 4p 5p 6p 8p 10p 15p 18p 20p
50 4p 5p 6p 9p 13p 18p 25p —
100 5p 6p 10p 12p 19p 20p — —
250 9p 10p 11p 17p 28p — 85p f1
500 10p 11p 17p 24p 45p — — —
1000 13p 22p 40p 75p — £1.50 — —
2000 23p 37p 46p — — @— — -~

As total values are too numerous to list, use this
price guide to work out your actual requirements

3/20. 10/20, 12/20 Tubular tantalum 20p each

I X1 4" 1 i - - 16-32/275V. 100-100/150V. 100-100/275V 30p:
I x20x1" 0 39 ATxTyx2 B 120 x5 x3 £1.20  |50-50/385V. 12.000/12V, 32-32-50/300V. 20-
24 XS; X17 459 4 XST X1, P 10"x7"x3 £1.22 .

47 x4 " x 11" 46p 12" x8"'x 3" £1.50 20-20/350V 60p; 700 mfd/200V £1.00; 100-100-
4"x23"x 11" 48p . 100-150-150/320V £2.00.
RESISTORS RS 100-0-100 micro amp null indicator
SWITCHES L1} watt 1p |Approx. 2" x 3" x §" .. £1
Pale Way Type 1 watt 2p INDICATORS

4 2 Sub. Min. Slide 18p|Up to 15 watt wireBuigin D676 red, takes M.E.S. bulb 30p
6 2 Slide 20p| wound . 6P [ 12 volt or Mains neon, red pushfit .. .. 18p

1 3 13 amp rotary 6p]1 or 2% f"’e‘ times | R.S. Scale Print, pressure transfer sheet .10p
2 1 2 Amp 250V A.C. rotary  20p | &% CAPACITOR GUIDE ~ maximum 500V

12 bank, multi-pole/way push-button

{4 interlocking) 30p
$.P.S.T. 10 amp 240v. white rocker switch
with neon. 1" square flush parnel fitting 20p
S.P.S.T. dot 13 amp, oblong, push-fit, rocker15p

AUDIO LEADS .
5 pin din plug 180° both ends 14 Mtr., 80p
3 pin din to open end, 1} yd twin screened 35p
Phono to Phono plug, 6ft. 35p

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

3ib for 86p + 88p post and packing

7lb for €1,95 + £1.20 post and packing

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

TV KNOB
Dark grey plastic for recessed shaft (quarter
inch) with free shaft extension 5p
ENM Ltd. cased 7-digit counter 2% x 1§ x 14"
approx. 12V d.c. {48 a.c.) or mains 75p

ZM1162A INDICATOR TUBE
0-8 Inline End View. Rectangular Envelope 170V
2:5M/A £1

1k horizontal preset

with knob 3p

REGULATED TAPE MOTOR

9y d.c. nominal approx 13" diameter 60p

£2.50 (p&p 85p)
hydrous mil. spec. 1ib bag 40p

X

12v 8 amp Transformer
Ferric Chloride, An

161. ST. JOHNS HILL, ‘BATTERSEA.
Open 10 a.m. till 7 p.m. Tuesday to Saturd

Cinch 8 way std 0.15
pitch edge connector20p

Semiconductor Data
Book 171 pages. Covers
Japanese types 25A12
through to 2SD335.
Type/connection/para-

meter details £1.50

‘No VAT

POTS

Log or Lin, single or dual,
switched carbon or wire-
wound, rotary or slider. All
types

1.5m Edgetype .......

Skeleton Presets

Slider, horizontal or verti-

cal standard or submin. 5p

THERMISTORS
VA1008, VA1034,
VA1039, VA1040,
VA1055, VA1066,
VA1082, VA1100
VA1077,

VA1005,

RELAYS

12 volt S.P.C.O octal
mercury wetted high
speed 40p
P.O. 3010 type, 1,000
OHM coil, 4 pole ¢/o

40p
Mains or 12v d.p.c.0
heavy duty octal 50p

10p

}15;1

3.6mm metal stereo

lug

20p

- Terms: Payment with order. Telephon B
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Up to .01 ceramic 3p. Up to .01 poly 4p.
013 up to .1 poly etc. Bp. .12 up to .68 poly F
etc. 6p. Silver mica up to 360pF 8p, then to
2,200pF 11p. then to .01 mfd 18p.

8p. .1/600: 12p. .01/1000, 8/20. .1/900,
.22/900, 4/16. .25/250 AC (600vDC) 40p.
/150, 9/275AC, 10/150, 40/150.

Many others and high voltage in stock.

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

15 secs after power off. Ideal for alarm circuits,
"etc. £1

CONNECTOR STRIP
Belling Lee L1468, 4 way polythene. 6p esach

14 glass fuses 250 m/a or 3 amp (box of 12} 6p
Bulgm. 5mm Jack plug and switched socket (pair) 30p
Reed Switch 28mm. body length 5p
MAINS DROPPERS
664+ 66..-158 ohm, 66 66137 ohm
174+14--6 ohm, 2664144193 ohm 5p
50440+ 1k5 ohm
2854+5754+1484-36 ohm 5p
26+ 354+97 459430 ochm J
51" x 23” Speaker, ex-equipment 3 ohm 30p
2 Amp Suppression Choke .. .. .. .. .. 8p
3x24x " PAXOLINE 4p
A3 xixi” , D p |
PCV or metal clip on MES buib Holder 4p
VALVE RETAINER CLIP, adjustable 2p
) OUTPUT TRANSFORMERS
Sub-miniature Transistor Type 25p
Valve type, 40p
Transformers 6 volt $A 25p

Whiteley Stentorian 3 ohm constant impe- B
4 dance volume control way below trade at 80p §
RS Yeilow Wander Plug Box of 12 25p
18 SWG multicore solder 2%p foot

"RADIO & ELECTRONICS CONSTRUCTOR



SMALL ORDERS,

POSTAGE,

ENCLOSE SUITABLE
STAMPED ADDRESSED ENVELOPE
LARGE ORDERS, ADD SUFFICIENT FOR

INSURANCE, ETC.
TOTAL GOODS PLUS CARRIAGE. ADD V.A.T.

APRIL 1977

- SEMICONDUCTORS - 5”%2?; 30p OTHER DIODES
Full spec. marked bv Mullard. etc. Manv other tvpes in stock e 7°P 1N91 6p
2N2004/5/6/7/7A }ip e Ags ; }g
BCE555/6/7/8/9 ] : (o
AE1%%176 180 | BER353 12p | BEWIO/T FET. 408 | 2N3055 RCA. 505 | Centercel ap
AcY28 19p | BEY40 50p | gEw57/58 17p | 2N3794 8p | BZYG1/BA14E .10
ADHaS 409 BCY70/1/2 12p | Brx12/29/30 20p 2N3133 20p | BB103/110 Varicap 15p
D112/3 50, P | 2N4037 34p | BB113 Triple
AF116 163p | B P | BFX84/86/89 170 : pl
BD115/6 31p 2N5036 (Plastic 2N3055) Varica 37
AF124/6/7 250 | gp131/2/3 35 BFY50/61/62 13p 300 | BATas p .139
AF139 200 | BBI3E0 300 | BFY90 80p | 154141/2/360 31p 7 B
AF178/80/81 30p BR101 30p 2 0A5/7/10 ... 16p
Aiie 3% | 8D140/14 30p | BRI s 3ob| 25B135/8/457 PE || el st o
s 200 B0201/2/4/4 20p | HAVaS 28p | 40250 (2n30541  30p 88 Upto 33 volt _7p
- P 3823%/4/5/8 agp | BV54/80 FETs  Bop g%)g%z) }3 1volt '15p
BC107/8/9 + A/B/C 6 3DX7 £1 iac. ..... 15
BE19y/a/8 + A/B/C/S 6p | BD43? 50p | BSYS Mostet 9% | NEW B.V.A. VALVES ey B0
BC157/8/9 + A/B/C  Bp | BF115/167/173 15p | g2y40 27| 88W7 60p | INTEGRATED CIRCUITS
BC178A/B, 1798 1zp BF178/9 20p | movasa 125 EBO! 34p | TAA700 £2.00
BC184C/LC BF180/1/2/3/4/5 150 | cv7042 (0CA1/44 £cHe1 34p | TBABOO £1.00
B8C186/7 200 | BF194/5/8/7 op | VIZ 5p | ECLBO 360 | 7418 pin dil. oo,
sitivae % | BTG, 8| cen | £ | 7ol mon 0l onp,
. 258. P
BC327/8, 337/8 8p BF202/3 3op | 9935, 50| Evse/7 345 | TAD100 AMRF £1
BC547/8/SA/8C 10 BF336 27p 459 CB86 63p | CA3001 R.F. Amp 50p
P | BF528 Dual Moster €1 | TIP30/3085 . 4%p! pceg 53p | CD4013 CMOS  36p
— , mEE B B ol n
Amp voir  BRIDGE RECTIFIERS SN393 (MA393)  30p| beceg 3ap | TAAB50 Yor G 22p
¥ 1,600 BYX10 30p 2N456A 50p| pCC189 asp | TAA263 Amp .. 66p
140 0OSHO1-200 28p 2N929 14p| pCF80 34p 7400 10p
1.4 42 8Y164 40p 40p | pCF82 34p | 7402/4/10/20/30 14p
08 110 EEA33 oP 2N1507/2219 15p| pCFBO1 a6p | 7414 .. 5ép
5 400 Texas 0p B ;Eé$2 ggp 7438/74/86 24p
OPTO ELECTRONICS P | 7483 69p
RECTIFIERS ‘ ; PYS00A 800 | LmM300, 2-20 volt _£1
Diodes Photo transistor | PY81/800 38p 96
Amp Volt TIL209 Red 10p | BPX29 80p { R20/U26 50p %g)\ggo % - sg
| 1N4004/5/6 1 4/6/800  5p | BPX40 S0g, 4 MR 3B Amp Vot THYRISTORS 4
IN4007/8YX94 1 1250 s5p | BPX42 80p —tme 240 BTX18-200
BY103 1 1,500 18%9 BPY10 80p BIGL.E.D. 02 | - & 30p
SR100 15 100 £} (VOLTIAC) 2v 50m/A max. : ;20 BTX18-300 e 35p
SR400 15 400 8 | ORANGE 14p |1~ 280 BIX%0.200 : 40p
REC53A 15 1,250 14 ’ E
e ! 3 10b | BPYes gop | YELLOW 14plgs 500 BI101-500R 90p
BYX38-300R 25 300  40p BPY77 RED 14p | 65 500 BT109-500R £1.00
§ BYx3g-.600 25 800 450 | PHOTO SILICON CONTROLLED | 35 809 B1X0%B00R Pulss Saiho
BYX38-900 * 25 900  50p 00 00R Pulse Modulated £8.00
BYX38.1200 28 o 55p SWITCH BPX66 PNPN 10 amp £1.00 | 30 1000 28T10 (Less Nut) £3.00
i 48-300R 25 1 26 3" red 7 segment LE.D. 14 Push-to- Break or
W & S %ep | DiL 004D dispiay 19y | PAPER BLOCK CONDENSER | pysn.to-Make Pane]
BYX49-906 3 900  40p 10m/a segment, common 0.25MFD 800 volt 30p | Switch ................... 24p
BYX49-1200 3 1200 62p | 319% 61p | IMFD 250, volt 15p | ENAM. COPPER WIRE
3 DL747.6 £1.25 | 2MFD 250 volt 20p
BYX48-300UR 6 300 Op Minitron 37 3015F filament . | 4MFD 250 volt 20p SWG. PER YD.
e 2o ol e |23 3
BYX28-1200R 6 350t Bog Cavi18 LED. I.C.lextracuon and insertion - 26-42 2.6p
BYX72-150R 10 150 35p Infra red transmitter £1 |00 P GARRARD
BYX72-300R 10 . 300 a5p One fifth of trade . CHASSIS SOCKETS GCS23T  Crystal St%reo
gzx%gggn 112 gg?) gg:” Plastic, Transistor or Diode 18860'6‘;;’8' 592’.. gog?n 32%0‘;3 3{,’,‘ Ma(;:\%d?gtereo compatibg‘)),
BYX42-600 10 600 5p Holde_r ) 1p | 6p, speaker din switched 5p., | Ceramic or crystal 60p
8YX42-900 10 900 sop | TransistororDiodePad 1p} 35 mm switched 5p, stereo HANDLES
BYX42-1200 10 1,200 9sp | Holdersorpads50pper100 %" jack enclosed 10p. Rigid light blue nylon
L * 1 £1. R vl
gzigg_iggg. 12 igg C} gg Philips Iron Thermostat 15p| CRAZY OFFERS 63" with secret f'm;g
BYX46-500R* 15 500 £1.75 | MoMurdo PP108 8 way edgepiug 10p | 2200 mfd.  6dv 40p | :SCTONS op
BYX46-600° 15 600 £2.00 TO3 HEATSINK UMD e Belling Lee white
gi))gg%g)() ig g% g16(7)g Europlec HP1 TO3B individual ‘curly’ 400 mtd. 16v. 4p plasufl subrfaczeocoax
BYX52.1200 40 1,200 £2.50 | Power transistor type. Ready drilled 12p 1 mia. 15000 3 kit
' : 1 mfd. v 2p == :
*Avalanche type Tested unmarked, or marked 2200 mid, 25v 30p Mm_lature Ax1a} Lead
ample lead ex new equipment 1000 mfd.  200v 25p | Ferrite Choke formers
dmp  Vorr~ URIACS ACY17-20 8p | OC71/2  Sp| 19900 mid.  15v 12p 2p
6 800 Plastic RCA £1.20 | ASz20 8p | 0C200-5 8p.| 6800 mfd. 1ov 6p | RS 10 Turn Pot 1%
25 900  BTX94-900 £4.00 | AS221 30p | TIC44 24p | 32432 mid.  275v 8 | 250 500 Q, 1K
25 1200  BTX94-1200 £6.00 | gC186 11p | 2G240 £1) 16532 mid.  350v12p | v N
Maullard Data Book ... TTa0p | BCY30-34 8p | 2G302 6p | S8iBmid 3BV b |2l !
S Tmm Torminals BCY70/1/2 8p | 2G401 5p 100 mfd. 70v aip |Copper coated board
Blue & Black 5 for 40p | BF115 10p | 2N7M1 25p | T mfd. non-polar350v  3p § 10" x 9" approx 25p
Chrome Car Radio facia 18p EIYG’E()%/EZ 1gp g“gggfg gg G?g m 1285 13; TIE CLIPS
Rubber Car Radio gasket 50 | 1LG5009 3:; 2N1091 8p | 4700 pf.sub min 500v 130 | Nylon self locking 77
DU Pal Delayline 50p 2N1302  8p| 4700 mfd. 63v 70p for 33" 2
nGs079  3p Pl 300 mid 450v 25, 4
Relay socket 10p | L78/9 3p %';‘,‘ngojlod £1 Philips electronic enqme:r Geared Knob
ngke mlalglzturfTZPCO relay_ 2)/‘281 1‘3’3 GETIZO(AC128 kits add on serigs é1oo;1 8-1 ratio 13" diam,
or valve can Sp in 17 sq. heat . each: black 70
s y GEC. %  Hi- P
0-30, or 0-15, black pvc, 360°" 82;3)04 gg sink 15p | Capacitors 5/.013. I.S?Sb. R.S. 21" 35 ohm loud
dial, silver digits, selt adhesive, 0C23 20 GET872  12p| 061..066,.069,.075, .08, | = °2
43 dia. 10p P | 253230 30p| 089 095. 2p each | speaker 60p

MAIL ORDER CUSTOMERS ONLY ADD

8% VAT-1 PAY BALANCE ON12{%ITEMS
ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED BY A
STAMPED ADDRESSED ENVELOPE
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COME TO THE NORTH'S PREMIER AMATEUR RADIO EVENT!

NORTHERN RADIO SOCIETIES ASSOCIATION ANNUAL

CONVENTION & EXHIBITION

BELLE VUE—MANCHESTER
SUNDAY 24th APRIL 1977 — DOORS OPEN AT 11 a.m.

+ Trade Stands
* Inter-Ciub Quiz
* Construction Contest
* RSGB Bookstall

Ample car parks and facilities for the family including
ZOO and FUN FAIR!

Talk-in for FM mobiles on 2 metres §22 and R6 (GB3MP) and on 70cms 433.2 MHz
and RB4 (GB3MR)

EXHIBITION HALL ENTRANCE IS AT REAR OF BELLE VUE, /
OPPOSITE MAIN CAR PARK — OFF HYDE ROAD, A57

* Club Display Stands

* Grand Raffle
% Club Stand Trophy
* RTTY & Repeater Exhibits

REVOR OPTICAL &
TECHNICAL

42 TAVISTOCK STREET
LONDON W.C.2
Tel. 01-836 4536

£10.00

POST
FREE

4’/ S

dia. lens
FLEXIBLE

MAGNIFIER

WITH CAST IRON BASE,
PRECISION GROUND AND
POLISHED LENS, CHROME PLATED
FRAME AND FLEXIBLE TUBE.
IDEAL FOR HOBBIES, AND
DETAILED WORK WHICH REQUIRES
BOTH HANDS FREE.

CALLERS WELCOME

{Subject to price ruling at the time of issue)

THE METAC DIGITAL CLOCK

* COMPLETE KiT »

g 2 . TR
@ Pleasant green display. 12/24 Hour readout

@ Silent Synchronous Accuracy. Fully electronic

® Pulsating colon. Push-button setting

® Building time 1 hr. Attractive acrylic case

@ Easy to follow instructions. Size 10.5 x5, 7 x 8 cm

@ Ready drilled PCB to accept components

KIT PRICE £9.60. 76, var

SAME DAY DESPATCH: ORDERS RECEIVED
BEFORE 2.00 P.M. ARE POSTED ON THE SAME DAY

532

SEND YOUR ORDER TO

| DAVENTRY | [ UXBRIDGE |

METAC ELECTRONIC AND TIME
- CENTRE

67 HIGH STREET 3 THE NEW ARCADE
. DAVENTRY HIGH STREET
e NORTRANTS. UXBRIDGE MIDDLESEX. o
— TEL. 76545 TEL. Uxbridge (0895) 56981 =
Cash, Cheque or Postal Order or if you wish to use
Barclaycard or Access, simply quote name, address

and card number when ordering
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CUSTOM
CABINETS

We build all types of loudspeaker enclosures,
disco consoles, amplifier cases etc., to our
designs or for your special requirements.
HOME CONSTRUCTORS
Professionally finish your: equipment using our specialist

fittings:

Recessed pocket handles approx W51 x H2%" x D3 38p
each

Lifting bar rgcessed handle approx W61" x H103" x D2}"

+ £1.96 each

Corner protectors {black nylon} for rounded edges. supptied
with screws and brads 11p each

Corner protectors {metal) 11" for square edges, supplied
with screws 10p each

"Standard jack socket recessed mounting plate 9p each

Cabinet feet 14" dia x §""high (black polyethylene} 9p each

Black “'Vynide” cabinet covering approx 52" wide £1.90
per yard

Black "Vynair” baffle covering approx 52" wide £2.60 per
yard

11" speaker fixing holts, C/S with left-hand wood screw into
‘baffle, including washers and nut. 2BA 5p wach; 4BA
4pleach :

Pre-cut cabinet parts/baffles etc. price on application

Prices include VAT  On orders under £5 please add

60p towards postage and packing

SURREY AUDIOTRONICS

51B LIND ROAD, SUTTON, SURREY
Tel: 01-643 0005

For expert advice

INTRODUCING

A New Miniature
Soldering Iron

220 -240 Volts with
16- 18 Watts <. Tk

Insulation tested at 1500 Vac .FFATU BES
* Lightweight

% Slim, easy tohold
* Four-tip sizes

* Complies with
Consumer Protection
Regulations BS. N°3456 2/i14

% All parts easily replaced
* New bit securing method

% Built in suspension hook

Ads; .q) PRICES: IRONS £3-70 each
onTV BITS 41p each
Trade enquiries welcome. (lnc.VATand P& P)
Cheques & Postal Orders toManufacturers & Distributors
S.& R. BREWSTER LIMITED

‘ 86-88 UNIOGN STREET, PLYMOUTH, PL1 3HG
Telephone: 075265011

BITTYPE
19 1:5mm

20 30mm
21 45mm
22 60mm_ 4

The famous Home Radio Components Catalogue com-
prises 200 pages, listing about 5,000 items, nearly 2,000
of them illustrated, Everything is set out so-clearly and
concisely that the catalogue is a pleasure to use. When
you buy one we also send you a free mini catalogue filled
with extra special bargains. The saving on some purchases
from this bargain list alone can more than pay for the
catalogue, which costs £1 plus 40p for post and packing.
Send off the coupon with your cheque or P.O. for £1.40
now. The catalogue and bargain list will come to you

by return post.

Forgive the terrible puns. If you don’t quite twig ‘'em have a word with
your opera-going friends and they will reveal all! Frankly, we've used
the characters above simply to catch your attention and to lead you on
to the more interesting point that Home Radio Components Ltd. are
the people to dea! with when you need components for the projects
featured in this magazine, or for any other electronic gadget you may
be creating. Thousands of constructors have proved that they get
good advice, good components, good value, good service from
Home Radio. Many buy over the counter at Mitcham, many purchase by
Mail Order sending a cheque or P.O. each time they need something,
and a growing number of customers are proving the advantages of
joining the Home Radio Credit Account Scheme. Whichever methoa
you opt for you'll need a Home Radio catalogue. Read all about it
in the paragraph below.

|
|
|
l
1

| 234-240 London Road, Mitcham, Surrey CR4 3HD

Regd Nu 912966 London
POy Lot
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'METERLESS
TRANSISTOR

TESTER

By Bruce Woodland

This test instrument allows the rapid determination of polarity
and large signal gain of bipolar transistors. An l.e.d. readout
replaces the usual moving-coil meter, conferring economic advan-
tages and resistance to mechanical shock. The battery current de-
mand is low and virtually the absolute minimum of manipulations

is necessary to evaluate a transistor.

Many constructors augment their transistor
supplies by the purchase of mixed untested tran-
sistors and reclaimed devices from computer boards.
Again, during the design of circuitry it is often
desirable to have a* least a rough idea of the gain of a
transistor even when this is a new marked device. For
all these requirements some form of transistor tester
is necessary.

SPECIFICATION

A quick look at the data sheet of any transistor will
demonstrate the large number of tests which must be
carried out to fully evaluate it. Fortunately, most home
constructor applications require answers to three
questions only:

1. Is the device functional?
2. What is its polarity?
3. What is its gain?

When a large number of devices are to be checked a
testing instrument which is quick to use and involves
the minimum of manipulations is obviously the most
desirable. The tester to be described falls into this
category and readily provides answers to the three
basic questions just noted. No meter is incorporated,
fmd 1so the cost and size can be kept to quite a small
evel.
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PRINCIPLE

The block diagram of Fig. 1 illustrates the principle
of operation of the transistor tester.A square wave os-
cillator provides an alternating voltage such that one
output is at. 2.7 volts positive when the other is at
2.7 volts negative, and vice versa, both voltages being

S 27V

o ZU PR
27V-

AAAAA
LAJ
x

N g)

Rg

4

Butfered Bd--

osciliator N
Test 1 E

Polarity

r .
SR indicator

transistor

Fig. 1. Block diagram illustrating the operation
of the meterless transistor tester
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with respect to earth. One output is applied to the
emitter of the transistor under test, whilst the other is
applied to the transistor base via RB and to the tran-
sistor collector via RC. )

If the transister is a p.n.p. type (and assuming the
requisite values in RB and RC) it will be turned on
when the collector is negative and the emitter
positive. The collector will then be positive of earth.
When the polarities at the collector and emitter are
reversed the transistor simply becomes non-
conducting. Thus the presence of a p.n.p. transisior
is indicated by a positive voltage at the collector dur-
ing the half-cycles from the square wave oscillator
when the voltage applied to RB and RC is negative.
During the other half-cycles the collector will also be
Eogitive because a positive voltage is then applied to

The reverse holds true with an n.p.n. transistor, the
collector of which goes negative.

The collector is connected to the non-inverting in-
put of an operational amplifier which has two light-
emitting diodes wired in opposing polarity in its feed-
back loop. If the non-inverting input goes positive the
op-amp output follows, lighting the l.e.d. which in-
dicates “p.n.p.”. Similarly, when the non-inverting
input goes negative the other l.e.d. lights up, to in-
dicate “n.p.n.”.

If the transistor under test has an open-circuit
collector, both l.e.d.’s will be illuminated, because the
op-amp output then follows the square wave os-
cillator. The same will happen if the value RB is too
high to allow the transistor to turn on.

BIAS RESISTOR VALUE

We may next investigate the value of RB which is
required to cause the collector of the test transistor to
be just at mid-rail voltage, i.e. at earth potential, dur-
ing half-cycles when the transistor is conductive. The
full rail voltage is twice 2.7 volts, or 5.4 volts, and we
shall assume that the test transistor is a silicon type
with a base-emitter forward voltage drop of 0.7 volt.
Under these circumstances the current in RC is 2.7
volts divided by RC, whilst the current in RB is 5.4
volts minus.0.7 volts, or 4.7 volts, divided by RB
The gain is IRC divided by IRB, and this is equal to
the first expression in Fig. 2. The second equation
then gives an expression for RB. In the practical cir-
cuit RC is 4.3k¢., leading to the third and fourth
equations in Fig. 2. '

It will be seen from the last equation that RB in
kilochms is equal to gain mutliplied by 7.5. Thus, the
collector of a transistor with a gain of 20 will be at
earth potential when RB has a value of 150k Q.. The
corresponding value of RB for a gain of 40 is 300k €.,
for a gain of 60 is 450k Q. and so on.

The last equation in Fig. 2 is a little inaccurate for
germanium transistors, with their base-emitter
forward voltage drop of about 0.15 volt, but the error
is not in practice of any serious significance. Most
transistors encountered these days are, of course,
silicon types. ’

We can now see how the arrangement of Fig. 1 can be
employed for first determining the polarity of a tran-
sistor and then its gain. Shoul(% RB initially be given a
relatively low value the test transistor, if serviceable,
is bound to be turned on, whereupon one of the two
l.e.d.’s will light up to indicate polarity. The value of
RB is then increased until the collector of the test
transistor passes earth potential, causing both l.e;d.’s
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27 _ RB
GAIN = J¢ x 13
RB = GAIN x % x 47
4.3
RB (k) = GAIN x 23 « 47
RB(kQ) = GAIN x 7.5

Fig. 2. Equations developing the relationship
between RB and test transistor gain when the
transistor collector is at earth potential

to be illuminated. The value of RB at which this oc-
curs then gives an indication of the gain of the tran-
sistor.

WORKING CIRCUIT

The full working circuit appears in Fig. 3. This has
two integrated circuits, of which IC1 is a CMOS MC-
14049 hex inverter/buffer and IC2 is a 741 op-amp.
Two of the inverters of IC1, in association with C1, R1
arid R2, form a simple square wave oscillator with a
roughly equal mark-space ratio running at ap-
parximately 2.5kHz. The remaining four inverters are
parallel coupled in pairs to increase their current sink
and source capabilities, and are arranged to provide
complementary polarity outputs from the oscillator.
One output connects to the emitter of the test tran-
sistor and the other to R6, which replaces RC of Fig. 1.
RB of Fig. 1 is replaced by R7 and whatever
resistance, in R8 to R17, is switched in by S2.

A CMOS device is employed for IC1 as it is
necessary to have a symmetrical voltage swing about
earth. A t.t.l. device would be unsuitable.

The feedback loop around IC2 includes LEDI,
LED2 and R4. R3 sets the sensitivity such that 0.1
volt difference between the test transistor collector
and earth corresponds to a flow of 10mA in the ap-

ropriate lLe.d. The l.e.d. current is limited by R4.

hen the non-inverting input goes positive the i.c.
output follows and LED1 lights up. LED2 is il-
luminated when the non-inverting input goes
negative. .

A dual rail supply which is nominally 2.7 volts
positive and negative of earth is given by the circuit
comprising R5, ZD1, ZD2, C2 and C3. The press-
button S1 ensures that power is only demanded from
the 9 volt battery during an actual test, thus prolonging
battery life. The current requirement is about
16mA, whereupon a PP3 battery is quite suitable.

1t may be felt that, bearing in mind the intérnal
output stage of a 741, a dual 2.7 volt supply may be in-
sufficient to allow the le.d.’s to be illuminated. No
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Fig. 3. Full circuit diagram for the transistor tester. The numbers at the contacts of S2 indicate the cor-
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LED;
< —_. Y}
R S 27v “~
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7.
LED; -'PNR’
LEDy - 'NPN/

responding gain figures

COMPONENTS

Resistors

(All 1 watt 5%)
R1 39k
R2 68k
R3 100
R4 68Q
R5 2200
R6 4.3k0
R7 150k
R8 150kQ
R9 150k
R10 150k
R11 150kQ
R12 750kQ
R13 750kQ
R14 750k
R15 750kQ
R16 750k
R17 750kQ

Cagacitors
1 0.01pF type C280 (Mullard)

C2 20uF electrolytic, 10 V. Wkg.
C3 20uF electrolytic, 10 V. Wkg.

Semiconductors
IC1 MC14049 or CD4049
IC2 741, 8 pin d.il.
ZD1 BZY88C2V7
ZD2 BZY88C2V7
LED]1 red l.e.d. (see text)
LED?2 red l.e.d. (see text)

Switches '

S1 press-button, push to close, miniature
S2 1-pole 12-way rotary, miniature

Battery

BY1 9 volt battery type PP3 (Ever Ready)

Miscellaneous
Pointer control knob
8 pin i.c. holder
16 pin i.c. holder
Battery.connector
Printed circuit board
Materials for case (see text)
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trouble was experienced in this respect with the
prototype, which worked satisfactorily with battery
voltages down to 6 volts. Taking into account the
relatively high slope resistances of 2.7 volt zener
diodes at low currents, this would indicate a comfor-
table voltage margin. The author employed l.e.d.’s of
about 0.2in. diameter obtained from Radio Shack of
Battersea. :

CONSTRUCTION

The construction of the tester can be carried out in
any reasonable manner preferred by the reader, and
the following details of the author’s instrument may
be helpful as a guide.

The prototype is housed in a home-made case hav-
ing internal dimensions of 54in. long by 2in. wide by
14in.deep. The sides and ends consist of in. wood and
the front panel of s.r.b.p. sheet. The sities, ends and
front are covered overall with Formica. The back con-
sists of a piece of aluminium with flanges at the end
which provide a push fit.

The printed circuit board is mounted on three in.
spacers tapped 6BA, these being secured to the s.r.b.p.
panel by countersunk 6BA screws whose heads are
covered by the outside Formica. The body of S1 is

between the front panel and the component side of the
printed board, appearing betweeen R5 and ZD2. A
miniature press-button was employed here. Larger

ush-buttons would necessitate increased spacing
getween the front panel and the board, and a corres-
ponding increase in case depth. The author fitted
two transistor sockets on the front of the case, one
wired for transistors with a BCE lead-out config-
uration and the other for transistors with a CBE con-
figuration. The l.e.d.’s are mounted directly on the
printed board, being positioned such that their for-
ward ends just fit into two holes drilled for them in
the front of the case.

The ten transistors, R8 to R17, are mounted directly
to the tags of S2. There is just sufficient space behind
the printed board to take a PP3 battery, this being in-
sulated from the copper pattern of the board by a
piece of foam plastic sheet. The front panel is marked
up with gain figures for S2, these corresponding to the

ain figures shown in the circuit diagram of Fig. 3.

he legend “PNP” appears alongside LED1 and
“NPN” alongside LED2. The indentifying letters
“B”, “C” and “E” appear, as applicable, beside the
transistor holders.

The printed board is reproduced full-size in Fig. 4.

/Tos'

To BY| neg.
6BA clear
115/16”
6BA clear
6BA clear 33/4*

Fig. 4. Component and copper sides of the printed board. This is reproduced full size for tracing
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Layout inside the tester. There is space for a
PP3 battery over the printed board

To Ry

Fig. 5. Resistors R8 to R17 are wired directly
to the tags of S2. The two wires connect to R6
and R7 on the printed board
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It is strongly recommended that integrated circuit
holders be used for IC1 and IC2, whereupon these two
i.c’s may be plugged in after all soldering is com-
pleted and the wiring has been checked. Fig. 5 shows
the resistors which are soldered to the tags of S2.

USING THE TESTER

To use the tester first connect the transistor to be
checked to the instrument. Set S2 to “20” and press
S1. If the transistor is a satisfactory component and

has been connected correctly, either the “PNP” or the

“NPN” le.d. will light.

Keeping S1 pressed, rotate S2 to higher gain figures
until both lLe.d.’s light up. The highest gain setting
with only one l.e.d. alight is the value taken, the exact
value lying between the two figures, If the transistor is
not faulty, both l.e.d.’s should be alight when S2 is in
the “O” position.

-

g

T

In this view the printed board has been moved to one

side. On the front panel can be seen the two holes for the

l.e.d.’s, the connections to the transistor holders and
switch S§1

Normally, the transition from one l.e.d. being alight
to two being alight should be of an abrupt nature as
S2 is moved from one position to the next. However, it
may be found with quite a few transistors that the se-

_cond l.e.d. commences to glow faintly at the setting of

S2 which is just below that at which both l.e.d.’s are
fully illuminated. This will occur if the gain of the
transistor is such that the collector voltage is just
short of reaching earth potential. The gain figure is
then that at which the second l.e.d. glows faintly, and’
will be more accurate than is given when the change
from one le.d. to two l.e.d.’s is of an abrupt nature.

u
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500th EDITION OF
WORLD RADIO CLUB
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Since it began on July 1st, 1967, more than
32,000 members have joined World Radio Club,
a go ular weekly programme broadcast by the
B Cp World Service for the benefit of shortwave
listeners, and those whe want to know more
about the technical side of radio communica-
tion.

During the past decade, the lifetime of the
programme, there has been a fantastic advance
in electronics which has reflected in the design
of radio receivers and transmitters, broad-
casting and recording techniques, and in the
world of amateur radio. Throughout this period,
World Radio Club producers have done their
best to keep its listeners informed of the
progress with hundreds of outside interviews at
places where the developments were bein
made. The Club’s reporters have been to botﬁ
national and international exhibitions and talk-
ed to representatives on their stands about their
particular radio products. Listeners have heard
reports from factories, schools, research labs,
and the armed forces, in fact they have talked
about anything from the worlds smallest televi-
sion set to the giant radio telescope a* Jodrell
Bank. Frequentﬂr outside specialists have been
called in to take part in a particular programme
along with their regular team. Often an article of
special interest has appeared in one of the
technical journals and soon afterwards, the
author, or a representative of that journal, has
been invited to WRC to discuss the subject
further.

With this sort of background it was no sur-
prise when the BBC invited, for the first time,
an audience of radio enthusiasts to Bush House
(HQ BBC World Service) to witness, and
celebrate the recording of the 500th edition of
World Radio Club, and furthermore, to take
part in the programme by putting questions to a
panel of experts. As usual, Frank Hennig,
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Report by Ron Ham

G3GSW, was in the chair and the panellists
were Bill Wood, Head of the BBC’s Engineering
Information Department, Desmond Cgolling ot
the International Shortwave League, and Henry
Hatch, G2ZCBB well known to listeners because,
for many years he has answered members’
technical problems in a straightforward and un-
complicated manner.

Questions from the audience about AM or
FM, Fading, Amateur call signs, frequency
allocations, and the sunsport cycle were ade-
quately answered by the team in the true club
spirit which has been the programme’s hall-
mark since it began. :

Among the enthusiastic studio audience were
many people who had taken part in previous
programmes as well as representatives from the
technical press, radio clubs, and shortwave
organisations. The RSGB President, Lord
Wallace of Coslany and General Manager,
George Jessop, GGJIX, were in the audience and
Lord Wallace delighted everyone when he told
Frank Hennig that now he is President,
everfybod calls him George which emphasises
the friendly atmosphere which exists throughout
the world of amateur radio.

Richard Lambley, GS8LAM, who has been
producing the programme on a temporary basis
read a letter of good wishes from the European
DX Council and Reg Kennedy, regular
producer, told of the time when his tape
recorder belched out smoke while he and former
chairman, Peter Baresby, were flying with the
RAF in a piston aircraft over the north-
Atlantic interviewing the crew for WRC. It was
the human items like these that helped to make
the evening of February 11th a most enjoyable
one for all of us who were there.

The writer would like to add his good wishes
for the future of World Radio Club, and to
thank the BBC for a wonderful evening.
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- NEWS

AND .

MASSIVE EXPORT CONTRACT

It is pleasant to report a massive ex-
port contract won by companies in the
GEC-Marconi Electronics group. The
contract, worth £150 million, has heen
awarded to GEC-Transportation Pro-
jects Limited for the provision of elec-
trification, telecommunications,
signalling and locomotive equipment
operating at 25kV a.c. for Brazil's
Federal Railway Network.

As well as system design respon-
sivility, the contract includes the
supply of equipment and services for a
new “steel railway” which will run
from the iron ore centre of Belo
Horizonte to the major steel complex
at Volta Redonda a distance of some
400 kilometres.

When completed in early 1982 the
new rail link will carry quadruple-
headed trains of up to 12,000 tons at
speeds reaching 60 kilometres per hour.

It is expected to transport 50 million
tons of iron ore each year from Belo
Horizonte and Jaceaba to Volta
Redonda, and it will also provide a
limited passenger service between the
areas.

In addition, the contract provides
for the electrification of the existing
lire which runs for some 450
kilometres from the port of Sepetiba
near Rio de Janeiro via Volta Redonda
to Manoel Faio near Sau Paulo.

This latest contract, the largest ever
placed by the Brazilian Railway
Authority, involves several GEC com-
panies in the supply of equipment.
Electrical equipment for the
locomotives will be manufzactured by
GEC Traction Limited; signalling
systems by GEC-General Signal
Limited, substation equipment by

GEC Switchgear Limited and GEC
Power Transformers Limited, and
cables, microwave radio and multiplex
communications equipment by GEC
Telecommunications Limited and
Telephone Cables Limited. Further,
the overhead contact system will be
provided by Balfour Beatty Power
Construction Limited, and a training
programme for the Brazilian operating
staff will be arranged by '[ransmark,
the British Rail consultancy organisa-
tion.

GEC-Transportation Projects was
set up in 1972 to seek comprehensive
contracts in the expanding field of
railway electrification and metro
systems, incorporating equipment
manufactured by the GEC product
companies. It has certainly achieved
an outstanding success in its Brazilian
venture.

AID TO INSTALLING FM RADIO AERIALS

A single co-axial downlead can be
used to connect both a television aerial
and an FM radio aerial, using a new
twin TV/FM outlet unit introduced by
MK Electric.

This means that a householder can

make use of his existing television
downlead when he decides to install an
FM aerial in the loft or developers can
add to‘the “sellability’”’ of new homes
by providinF- for connection of FM
radio as well as television aerials.

Two of the new MK 3522 isolated
TV/FM socket-outlets units will be
required, installed on a “back-to-
back” arrangement with one in the
normal television aerial outlet position
and the other suitably located in the
loft. The co-axial downlead is con-
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nected to the rear of this second unit,
and the TV and FM aerials are con-
nected into the front-plate using nor-
mal co-axial plugs.

The twin TV/FM outlet unit will fit
into the same box as the normal co-
axial TV outlet and the two sockets are
clearl{ engraved “TV” and “FM”.

Although suitable for use in this
way, the new twin outlet unit has been
introduced by MK primarily to meet
stringent regulations that have been
proposed for multi-outlet aerial in-
stallation in blocks of flats etc. It is an-
ticipated that, if introduced, these
regulations will call for a 2,000V isola-
tion value for the outlet units.

Recommended retail price of the
3522 isolated TV/FM co-axial socket-
outlet is £3.08 plus VAT.

R

RADIO AMATEURS
ASSIST SCIENTIFIC
EXPEDITIONS

Following our comments in the
January issue regarding the giving of
news of activities and evelopments out-
side the scope of the individual shack or
workshop, we are indebted to the latest
edition of Region 1 News, the Journal
of the International Amateur Radio
Union Region 1 Division, for news of
cooperation between Italian Radio
Amateurs and recent scientific ex
peditions. )

At the beginning of 1976, a team of
fifteen Italians explored the King
George Islands in Antarctica. This ex-
pedition was directed by Italian radio
Amateur Remato Cepparo, I1SR. The
programme of the expedition included -
biological studies, geological obser-
vations and exploration of some of the
Island’s mountains. One of the moun-
tain peaks was named ‘“‘CIMA
RADIOAMATORI”, to commemorate
the very helpful work carried out by
radio amateurs in sustaining com-
munications between the expedition
and Italy. Radio contact with the ex-
pedition was maintained by radio
Amateurs from the town of Monza,
near Milan, most of the contacts being
on the 14MHz Amateur band.

During July and August of last year,
another Italian expedition visited
Greenland and they had a volunteer
radio operator in 14CDH. The expedi-
tion call sign was 14CDH/OX. The
base camp was near Umiamako
Muna, close to latitude 72°N, and the
radio station was operated from a tent.

RADIO & ELECTRONICS CONSTRUCTOR
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EMI LAUNCH NEW PROFESSIONAL AUDIO RECORDING TAPES

EMI Tape Limited, of Hayes, Middlesex, has in- 38
troduced a new range of professional audio recording
tape — the EMITAPE 830 series.

The EMITAPE 830 range is based on a high-
output low-noise professional tape developed
specifically for high quality reproduction in studio
mastering and broadcast applications. Its most
significant features are increased high/low frequenc
magnetic remanence values and an excellent signal-
to-print ratio. In addition, the extremely low modula-
tion noise and low head wear properties previously
associated with the highly successful EMITAPE 815
broadcast quality tape have been incorporated in the
new product.

The new tape initially will be available in three
formats: 831 non-backed standard play; 832 matt-
back standard play, (f)articularly good for non-
pressure pad high-speed spooling; and 833 long play
for use with low tension battery recorders, with a
range of widths to suit studio requirements.

The 830 series has a much higher magnetic
remanence which gives an improved signal to noise

1% third harmonic distortion at the 1KHz LE.C.
(International Electro Technical Commission)
reference level. To provide a greater built-in overioad

ratio of 77dB.This has been achieved by EMI Tape’s
new oxide formulation and a new type of production
process. Reduced intermodulation and third har-
monic distortion gives the tape, for instance, less than

fail-safe, EMI Tape has improved the headroom to
ive a maximum output of +8.5dB for 3% harmonic
istortion at 1KHz. This high 1KHz output is com-

plemented by a similar output at 10KHz.

NORTHERN RADIO SOCIETIES’ ASSOCIATION

The Annual Convention and Exhibition of
the NRSA, which is sponsored by radio
societies in the North of England, will take
place at Belle Vue, Manchester on Sunday,

will be a record number of trade exhibitors in

attendance, as well as club display stands.
Other highlights will include a Grand Raffle,

an Inter-Club Quiz and a Construction Contest

24th April, 1977.

(s.a.e. for rules to Mr. John D. Clifford —
The doors will open at 11.00 am and there

G4BVE of 10 Arley Avenue, Bury, BL9 5HD).
XEROZA RADIO MOVES TO LONDON

Xeroza Radio, formerly of Bishop’s Tawton, Devon, have now
removed to new premises at 306 St. Paul’s Road, Highbury
Corner, London N.1.

They have extensive stocks of electronic components and
carry a complete range for radio and electronics constructors.

The business is under the control of Mr. Tom Powell who has
had many years experience in the component field.

® Mrs. Rita Shepherd, G3NOB, has retired from the position
of Honorary Secretary of the Radio Amateur Invalid and Bedfast
Club. The new Honorary Secretary is Mr. H. R. Boutle, G2CLP,
who is, incidentally,” Business Manager of the famous
Shuttleworth Collection of aircraft. Mr. Boutle’s address is 14,
Queen’s Drive, Bedford MK41 9BQ. ’ i

® Messrs Radio Shack, of 161 St. John’s Hill, Battersea, Lon-
don SW11, have informed us that they have on a number of oc-
casions recently been confused with the famous American firm of
the same name who are, of course, associated with the Tandy
Corporation of Bilston Road, Wednesbury, W. Midlands. This
can cause particular difficulty when components or equipment is
involved.

We trust that readers will note the distinction to avoid in-
convenience to both firms.

“Looks as though all you'll need this
time is two small stoppings and a 13
amp fuse!”

L3
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SUGGESTED CIRCUIT fremsmeee

POLARITY/BASE

il

RESOLVER

By G. A. French

1t is often possible to obtain job-lots
ofunmarkedbipolar transistors at very
low cost, whereupon it then becomes
necessary to sort these out into n.p.n.
and p.n.p. types, and to determine
their lead-out functions. Such a
process can be very tedious if, say, a
multimeter switched to an ohms range
is employed to find the transistor
polarity, and it can still be excessively
time-consuming if a standard tran-
sistor gain meter is used. This article
describes an extremely simple and in-

S2
S On-0Otf
| 3
2
" Test
termingls
f 3 _4&
-
4.5v |
R 2 R2 -
lka § fkn
LED; Wy LED23 N\
N A

Ry-Ry Yawatt 5%
LED; - LED3 see text

Fig. 1. The circuit of the
polarity/base resolver.
Despite its sophisticated
performance this requires
very few components
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expensive item of test equipment
which not only determines the polarity
of a bipolar transistor but also iden-
tifies its base lead-out. In conse-
quence, much of the initial sortin
of unmarked transistors can be carrie
out with negligible difficulty and ex-
penditure of time. The test instrument
also provides a rough and ready check
for transistor serviceability, since it
will indicate whether a transistor has
an open-circuit or short-circuit junc-
tion.

RESOLVER CIRCUIT

The circuit of the polarity/base
resolver appears in Fig. 1, and it will
be seen that it requires very few com-
ponents. There are three test ter-
minals, three light-emitting diodes,
three resistors, a 3-way rotary switch,
a single pole on-off switch and a 4.5
volt battery.

The transistor to be checked is con-
nected to the three test terminals with
S2 closed. S1 is then taken through its
three positions. If all three l.e.d.’s
light up for one position and only one
le.d. hghts up at the remaining two
positions, then the transistor is an
n.p.n. tyf)e and the switch position at
which all three l.e.d.’s are i[luminated
corresponds to the base lead-out. Thus,
should all the three l.e.d.’s be 1it when

the switch is at position 3, then the |

base lead-out connects to test terminal

If it is found that all three l.e.d.’s
light up at two positions of S1 and a
single l.e.d. is lit at the third position,
the test transistor is p.n.p. Further, the
switch position at which the single
l.e.d. is illuminated corresponds to the
base lead-out of the transistor.

The currents flowing in the circiut
are low and there is no necessity to
turn off 82 when connecting a tran-
sistor to the terminals. S2 can be turn-

ed on at the start of a checking session
and turned off at the end. Its function
is merely to prevent battery current
drain when the instrument is not in
use.

The operation of the circuit is quite
easy to follow and it is helpful to
remember that a bipolar transistor can
be looked upon as two junction diodes
connected back-to-back, as in Fig. 2. It
should also be borne in mind that
“conventional current” is assumed to
flow from positive to negative, and
that it flows in a diode in the direction
indicated by the arrow-head which
constitutes part of the diode symbeol. It
also flows in the direction indicated by
the emitter arrow-head in the tran-
sistor symbol.

+

NAN.

1+

PNP

Fig. 2. Bipolar transistors
may be looked upon as two
‘diodes connected back-to-
back. The corresponding
diodes for n.p.n. and p.n.p.
transistors are shown here
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Fig. 3. Connecting an n.p.n.
transistor to the resolver.
All three l.e.d.’s are /it when
the switch is in position 2

N.P.N. TRANSISTOR

Fig. 3 illustrates the situation where
an n.p.n. transistor is connected to the
test terminals. We shall assume that
the base lead-out is connected to ter-
minal 2.

When switch S1 is in position 1,
current flows through R1 and LED],
causing this l.e.d. to light up. Current
cannot flow into the remainder of the
circuit because it is stopped by the
emitter-base junction of tge transistor,
which acts as a reverse connected
diode. As a result, only LEDL1 is il-
luminated. If S1 is taken to position 3,
current flows in R3 and LED3, caus-
ing this l.e.d. to be illuminated. Agaln,
current cannot flow into the rest of the
circuit because the collector-base
junction of the transistor functions as
a reverse connected diode. In conse-
quence. only LED3 is lit.

If S1 is taken to position 2, current
flows in R2 and LED2, whereupon
LED2 lights up. Both the ‘base-emitter
and base-collector junctions now act as
forward connected conducting diodes,
and current flows through these into
R1 and LED1 and into R3 and LED3.
As a result, all three le.d.’s are il-
luminated.

To sum up, taking S1 through its
three positions causes a single l.e.d. to
be illuminated at positions 1 and 3,
and all three Le.d.’s to be illuminated
at position 2. These results indicate
that the test transistor is an n.p.n. type
and that its base is connected to ter-
minal 2. Had the base been connected
to terminal 1 the three l.e.d.’s would
have lit up with S1 in position 1.
Similarly, if the base had been con-
nected to terminal 3, the three Le.d.’s
would be illuminated with S1 in posi-
tion 3.
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P.N.P. TRANSISTOR

We turn next to the situation which
arises when a p.n.p. transistor is con-
nected to the test terminals, as occurs
in Fig. 4. Once more we connect the
base lead-out to terminal 2 and we
shall start by examining the situation
when S1 is in position 2

With the circuit in this state,
current passes through R2 and LED2,
causing this le.d. to light up. Current
cannot flow to terminal 1 because the
base-emitter junction of the transistor
acts as a reverse connected diode.
Similarly, current cannot flow to ter-
minal 3 since the base-collector junc-
tion also acts as a reverse connected
diode. Thus, only LED2 lights up.

When we come to consider the
remaining positions of S1, circuit func-
tioning becomes more complex and
takes advantage of active transistor
operation in addition to passive diode
conduction.

Fig. 5(a) shows the situation with S1
in position 1. Current flows through
R1 and LEDI1, and LED1 lights up.
The emitter-basé junction of the tran-
sistor acts as a forward conducting
diode and current flows also into ter-
minal 2 and thence into R2 and LED2.
LED2 becomes illuminated. Since
there is now a relatively high current
in its emitter-base junction the tran-
sistor turns on and passes collector

Test
transistor

X
ARAAA
Wy
AAAA
YWY
0

w

LED[}[\ LEDg![\

Fig. 4. Here, a p.n.p. tran-
sistor is connected to the
circuit. With 81 in position
2, only one led. is il-
luminated

| 3
Test
transistor
R Z R3
RoZ
LED| W\ LED, W\ LED3 ¥
N N

r

Fig. 5(a). When the switch is in position 1, all three i.e.d.’s light

up

(b). With the circuit redrawn, the transistor may be recognised as
being in the common emitter mode.
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current, this flowing into R3 and

. LED3, which also lights up. The con-
sequence is that all three l.e.d.’s are il-
luminated.

The circuit can be more readily
followed if we omit the switch and
redraw the circuit of Fig. 5(a) in the
manner shown in Fig. 5(b). What we
now have can be readily recognised as
a common emitter amplifier with base
bias from the negative rail being
provided via LED2 and R2. The tran-
sistor is therefore turned on and causes
collector current to be passed via
LED3 and R3. Since the base and
collector currents are approximately
equal the circuit configuration re-
quires only that the transistor has a
current gain of unity, and such a re-
guirement will obviously be met by
anff serviceable transistor.

n Fig. 6(a) we have the switch in
position 3, whereupon current flows in
R3 and LEDS3. The collector-base
junction of the transistor acts as a
forward connected diode and allows
current to flow into R2 and LED2.
Due to a minor anomaly associated
with the bipolar transistor,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>