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QUERIES

While we will always try to assist readers
in difficulties with a Practical Wireless
project, we cannot offer advice on
modifications to our designs, nor on com-
mercial radio, TV or electronic equipment.
Please address your letters to the Editor,
Practical Wireless, at the above address,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components are usually available from
advertisers. A source will be suggested for
difficult items.

SUBSCRIPTIONS

Subscriptions are available to both home
and overseas addresses at £10-60 per
annum, from ‘'Practical Wireless’ Sub-
scription Department, Oalkfield House,
Perrymount Road, Haywards Heath,
West Sussex RH16 3DH.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 75p each, including post
and packing to addresses at home and
overseas.

Binders are available (Price £2:85 to UK
addresses or £3.45 overseas, including
post and packing) each accommodating
one volume of PW. Please. state year and
volume number for which the binder is
required.

Send your orders to Post Sales Depart-
ment, IPC Magazines Ltd., Lavington
House, 25 Lavington Street, London
SE1 OPF.

All prices include VAT where appropriate.
Please make cheques, postal orders, eic.,
payable to IPC Magazines Limited.

COPYRIGHT

© IPC Magazines Limited 1979. Copyright
in all drawings, photographs and articles
published in Practical Wireless is fully
protected and reproduction or imitation in
whole or in part is expressly forbidden.

All reasonable precautions are taken by
Practical Wireless to ensure that the advice
and data given to readers are reliable. We
cannot however guarantee it and we can-
not accept legal responsibility for it. Prices
are those current as we go to press.
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NEWS & VIEWS

Editorial
Our Role

PW Personality
Alan Martin

News ... News ... News . ..

Special Product Report
Sinclair DM235 Digital Multimeter

Hotlines
Recent developments in electromcs

Production Lines .
Information on the Iatest producte

New Books
Comments on recent books in the electronics field

RAE Reprint Announcement

FOR OUR CONSTRUCTORS.

12V Fluorescent Light
An economical emergency light source

Follow-up to the Wide-range Capacitance Meter
Extending the range of measurement to 30 000uF
PW “‘Hythe’’ Marine Band Receiver—1 . M. Tooley & D. Whitfield

A simple multi-mode receiver

PW ‘’‘Dorchester’’ All-band Tuner—3 .
Mechanical details and alternative applications

GENERAL INTEREST

Digital Audioc Amplification .
A look at pulse-width-modulated ampllﬁers
FM Receivers—Devices & Circuits—2
The i.f. stages
IC of the Month e e e e e .
The LM391N—-60 audio power driver
introduction to Logic—7 .
LS| and microprocessors

On the Air
Amateur Bands

Ginsberg

Alan Martin

lan Hickman

. W. 8. Poelf

Gordon J. King
M. J. Darby
Brian Dance

S. A, Money

. Eric Dowdeswell

MW Broadcast Ban‘ds Charles Molloy
SW Broadcast Bands Charles Molloy
VHF Bands . Ron Ham

EXTRA

index to Volume 54
Contents of our issues dated May—December 1978

Our March issue will be published on 2 February
(for details see page 33)
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F.A.L. De Luxe PROFESSIONAL carr.
CONSOLE (Powered) etc. £15

Slide Fade Controls. Autofade with Music Overide on both
mic. and jingle inpuis. Headphone pre-fade monitor with 5
Push-button selector. Illuminated V.U. meters. Illuminated
rocker switches. LED cue indicators. Tape or Jingle inputs,
unity gain. Mic. channel with Bass & Treble. Slave outlet.

Treble Control (Music Channel) Output into line (Slave)
Treble Control (Mic. Channel) Autofade Recovery
Bass Control (Music Channel) Microphone Input.
Bass Control (Mic. Channel) Tape/Jingle. 1/P
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PAIR MATCHING FULL RANGE
De Luxe 80w LOUDSPEAKERS

Each inc. Pair of Powerful 12” Bass units (with aluminium

FABULOUS PROFESSIONAL DISCO SYSTEM

TURNTABLES: Garrard
125SB Belt-drive with Low-
Mass ‘S’ arm and Magnetic
Cartridge.

POWER: 120 watts ¢on-
tinuous RMS into 4 ohms
DECK LIGHTS: Fully adjust-
able flexi-beams over each turn-
table with independent switching.
CABINET: Solidly made to with-
stand the rigours of transporting.
Covered in heavy duty.leather cloth
type material in attractive colour
combinations Corner cap protectors
Recessed carrying handles. g

DEPOSIT £28.88

and

38 weekly List £320.76 ALL THREE
payments of }’Jll{\I(I)ESUCED
£9.74 DARGEST
(Total £399) el iR

EQUIPMENT
3
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centre domes), and High Frequency Horn unit to extend
frequency range to above 17 kHz. Normally £89-95 ea.

FANTASTIC SPEAKER OFFER

series and front
mounting in above
supplied to com-
plete a 40 wau
umt for lead guitar

While stocks last
ee items

I
et
£19 95 Carr. £2-50

Mains po

“ Consisting of
(1) TWIN T/TABLE CONSOLE with
PRE-AMP, and POWER OUTPUT
STAGES (2) & (3) PAIR 50 WATT
LOUDSPEAKERS including 12 UNITS

7
TWIN 12 SP’EAKER CABINET CONTROL UNIT TI2/45R 127 45w  £15-00 £12.95
PLUS PAIR 12 SPEAKERS (mains powered) ) T12/60R 12" 60w £22:50  £14.95
of Robust vibration-proof construction. | Vol. (Left) Vol. (Right) Tape input T12/100 127 100w £36-00 £25-95
Fited protective comer pieces,” Re- Ry S Vol iite %ass,p Treble. £25-00 | 1is/60 15" 6ow - £26-00 £17-95
EIOVE DAV YT CONCIO CRi ROt o il ON/OFF switch for each Table. Carr. £1 T15/70 15" 70w £28:00 £19:95 p. /N RMS
snlvle;r t:ffet:i1 trim. S]l]mken jack socket |$l | MONITOR UNIT T15/100 15" 100w £41-00 £29-95 zlixlrxlngs L1
with escutcheon at the rear. it p 8-
Pair 12” 20w speakers for wiring in il With H/Phone  £7 ,QK | Tig/100 18" 100w £51-00  £39.95 ohms

| Socket and Vol. Control Carr Free
| FADER UNIT Carr Frec
100w OUTPUT UNIT

[j 00 wATTDISCO SYSTE

£169'95

Make your own
Console with these

DISCO MODULES

TITAN GROUP/DISCO SPKRS

Value RSC Price

Carr. £1-20, under £18, over this add 6p per £1.
CABINETS FOR ABOVE Heavy duty, finished in

black Vynide with Vynair fronts, protective corner
pieces, various sizes cut-outs. TE1 1 X 12”7 £11-95.
TE2 2 ¥ 12” £16-95. Deposit Terms orders over £20.

£7-95
£29-95

wered Carr. £1-50

% DISCOMAJOR POWER
DISCO CONSOLE with
integral Power Amplifier.

* TWIN FULL SIZE BSR
turntables with cueing
dévice.

% CARTRIDGES with Dia-
mond Styli.

* 3 SEPAR ATE VOLUME
CONTROLS lor each
turntable a
CON! OLE COMPLETE
WITH LID. FULL
HEADPHONE MONI-
TORING FACILITIES

Terma: Deposit £30-00 and 18 fort-

50 WATT AMPLIFIER SACRIFIGE

Limited
stocks of

TITAN
TA/50A

to be cleared

to make way >
for a re-styled
model.

Solid state, 3 sep. controlled inputs plus Masier control.
Bass. Treble & Presence Controls. Vynide covered cab.
with corner protectives. Value £60. Terms Dep. £7-

A
I
!h".‘l,l:i}

|I
i

mghtl) pymts £9-80 (Total £206-40).
8 monthly payments £4-72 (Total
Carr. £ -
£45-71). Ma(chmg Cablnt(s 1 % 12
Also avallable 200 £199-95 f£29 052 Carr. £1 £39 95

WATT SYSTEM

*LEEDS,*LIVERPOOL &

New Branches at ‘
i

Barclaycard & Acceas MAIL ORDERS & EXPORT ENQUIRIES TO:—
PHONE ORDERS quoting AUDIO HOUSE, HENCONNER LANE, LEEDS, 18.
CARD NUMBER accepted Tel: 0538 577831.
MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS C.W.0. or C.0.D. No. C.0.D. under £3. POSTAGE 80p PER

BARCLAYCARD
iy

*WOLVERHAMPTON

OPEN ALL DAY SATS (5 Day Week)
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BIRMINGHAM 30/31 Great Western Arcade.
(Closed Wed.) Tel. 021-236 1279

CARLISLE 8 English Street (Closed Thurs.). Tel. 38744
COVENTRY 17 Shelton Sq., The Precinct.

(Closed Thurs.) Tel. 25983
DERBY 97 St. Peter’s Street (Closed Wed.) Tel. 41361
DEWSBURY 9/11 Kingsway (Closed Tues.) Tel.
DONCASTER 3 Queensgate, Waterdale Centre.

(Closed Thurs), Tel, 63069
EDINBURGH 101 Lothian Rd. (Closed Wed.) Tel. 229 9501

Prices correct at 11.12.
GLASGOW 326 Argyle St. (Closed Tues.). Tel. 041-248 4158

HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs).  Tel.5odg0 ~ NOTTINGHAM 19/19A Market Street = ) Tel. 4sone
LONDON 238 Edgware Road, W.2 (Closed Thurs.). SHEFFIELD 13 Exchange Street (Castle Mkt. Bld:

Tel. 723 1629 (Closed Thura) “Tel. 20718

* 16-18 County (Mecca) Arca
LEEDS (

405 X LIVERPOOL 3 Dawson Way,
*MANCHESTER 0 Olch

ORDER OR AS QUOTED. Phons or Write for FREE CATALOGUE

MIDDLESBROUGH 103 Linthorpe Rd. (Cl. Wed.) Tel. 247096
*NEWCASTLE UPON TYNE 59 Grainger St.
(Closed Wed.). Tel. 21469

78 E. & O.E. All items subject to availability

de, Briggate

Closed Wed ). Tel. 449609
St. John's Precinct

sed Wed.). Tel. 708 9380
am Street

{@osed Wed.). Tel. 236 2778

6 Wulfrun Way

*WOLVERHAMPTON (Closed Thurs) Tel. 28612

YMUSICAL INSTRUMENTS & ACCESSORIES
in stock at these branches
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'RADIO EXCHANGE LIMITED

NEW ELECTRONIC
MASTER KIT

With special V.H.F. Tuner
Module to construct. A com-
pletely Solderless Electronic
Construction Kit, with ready
drilled Bakelite Panels, Nuts,
Bolts, Wood Screws, etc. Also
in. the kit: Transistors, Capaci-
tors, Resistors, Pots, Switches,
Wire, Sleeving, Knobs, Dials,
57 x 3” Loudspeaker and
Speaker Case, Crystal Earpiece,
etc. Also’ ready wound Coils
and Ferrite Rod Aerial. These
are the Projects you can build
with the components supplied
with the kit, together with
comprehensive Instruction Man-
val  Pictorial and Circuit
Diagrams.

Projects:

V.H.F. Tuner Module % A.M. Tuner
Module ¥ M‘.W. L.W. Diode Radio
% Six Transistor V.H.F. Earpiece
Radio % One Transistor M.W. LW,
Radio % Two Transistor Metronome
with variable beat control 4 Three
Transistor and Diode Radic M.W.
L.W. J Four Transistor Push Pull
Amplifier J Eight Transistor V.H.F.
Loudspeaker Receiver v Variable
A.F. Oscillator 4 Jiffy MultiTester
Y% Four Transistor and Diode M.W.
L.W. Radio % A.F. R.F. Signal
injector ¥ Five Transistor Push Pull
Amplifier Jr Sensitive Hearing Aid
Amplifier 9 Three Transistor and
Diode Short Wave Radio 4 Signal
Tracer 9 Three Transistor Push Pull
Amplifier Jr One Transistor Class A
Output Stage to drive Loudspeaker
J% Sensitive Transistor Pre-Amp
% Transistor Tester % Sensitive
Three Transistor Regenerative Radio
% Four Transistor M.W. L.W. and
Diode Tuner + Five Transistor
M.W. LW. Trawler Band Regenera-
tive Radio ¥ Five Transistor V.H.F.
Tuner % Three Transistor Code Prac-
tice Oscillator ¥ Five Transistor

Regenerative Short Wave Radio
% Four Transistor and two Diodes
MW. L Loudspeaker Radio

% Seven Transistor M.W. L.W. Radio
with Loudspeaker Push Pull output
% One Transistor Home Broadcaster.

£14'99 +P&Pk£I-I0O

ELECTRONIC ...
CONSTRUCTION-.__
Ki

Self Contained Multi-Band

V.H.F. Receiver  Kit.

8 transistors and 3 diodes. Push
pull output. 3 in. loudspeaker,
gain control, 7 section chrome-
plated telescopic aerial, V.H.F.
tuning capacitor, resistors,
capacitors, transistors, etc. Will

receive .T.V. sound, public
service band, aircraft, V.H.F.
local stations,” etc. Operates

from a 9 volt P.P.7 battery (not
supplied with kit).
Complete kit of parts

£7.95+ P&Pand

Ins. 90p
NEW MODEL R.K.1.

MultiBand A.M. Receiver.

M.W.L.W. Trawler Band and
Three Short Wave Bands. Seven
Transistors and Four Diodes.
Push Pull Qutput stage. 5” x 37
Loudspeaker. Internal Ferrite
Rod Aerial. Kit includes all
parts to build it up including
Carrying Strap, Rubber Feet and
ready-drilled Panels. Compre-
hensive Instruction Manual for
stage by stage construction. Uses
P.P.9 Nine Volt Battery.

£8-99*5;°

:‘REW ROAMER TEN

Multiband V.H.F. and
A.M. Receiver. I3 Transistors
and Six Diodes. Quality 6”
x 3’ Loudspeaker

W ith Multiband V.H.F. section
covering Mobiles, Aircraft, T.V.

Sound, Public Service Band,
Local V.H.F. Stations, etc. and
Multiband A.M. section with
Airspaced Tuning Capacitor for
easier ‘and accurate tuning,
covering M.W.l, M.W.2, L.W.
Three Short Wave Bands S.W.I,
S.W.2, S.W.3 and Trawler Band.
Built-in Ferrite Rod Aerial for
Medium Wave, Long Wave and
Trawler Band, etc., Chrome-
plated 7 section Telescopic
Aerial, angled and rotatable for
peak Short Wave and V.H.F.
reception. Push-Pull output using
600mW Transistors. Gain. Wave-
Change and Tone Controls. Plus
two Slider Switches. Powered
by P.P.9—9 volt Battery.

Complete kit of parts including
carrying strap. Building Instruc-
tions and operating Manuals.

£14.7 +P&P

£1-10

EDU-KIT MAJOR

Completely solderless Electronic

Construction  Kit. Build fifteen
projects includingi—

@ Signal Injector @ Transistor
Tester NPN-PNP @ 7 Transistor
Loudspeaker Radio MW/LW @ 5

Transistor Short Wave Radio.

Components include:

@® 24 Resistors @ 21 Capacitors
@ 10 Transistors @ 5" X 3” Loud-
speaker @ Earpiece @ Mica Base-
board @ 3 12-way Connectors
@® 2 Volume Controls @ 2 Slider
Switches @ | Tuning Condenser
@® 3 Knobs @ Ready Wound MW/
LW/SW Coils @ Ferrite Rod @ 6%
yards of wire-@ | yard of sleeving, etc.
Complete kit of parts including
construction plans.

Total building costs:

£9-99+ 7200

V.H.F.

AIR
CONVERTER
KIT

Build this converter kit and
receive the aircraft band by
placing it by the side of a radio
tuned to medium wave or the
VHF band and operating as
shown in the instructions sup-
piied free with all parts.

Uses a retractable chrome-
plated telescopic aerial, gain
control, V.H.F. tuning capacitor,
transistor, etc. Size 54”x [ 4”x 34",
All parts including case and plans.

£4-95 7.2 G

EDU KIT JUNIOR .

Electronic

Solderless
Construction Kic. Build these pro-
jects without Soldering Iron or Solder

Complecely

% Crystal Radio Medium Wave
Coverage—No Battery necessary

% One Transistor Radio

% 2 Transistor Regenerative Radio

+ 3 Transistor Earpiece Radio
Medium Wave Coverage

Y 4 Transistor Medium Wave Loud-
speaker Radio

% Electronic Noise Generator

% Electronic Metronome

Y 4 Transistor Push/Pull Amplifier

All pares including Loudspeaker, Ear-:

piece, M.W. Ferrite Road Aerial,

Capacitors, Resistors, Transis‘tors, etc.

Complete kit of parts including

construction plans.

£6.95 + 7.2 5o

E.V.6 PLUS ONE

Build this exciting new design.
Now with 7 Transistors and 4
diodes. MW/LW. Powered by 9V
battery. Ferrite rod aerial, tuning
condenser, volume control, and now
with 3in. loudspeaker. Attractive
case with red speaker grille. Size
9in. x 5%in. x 2%in. approx. All parts
including Case and Plans.

Total Building Costs:

£6.-95+ F&Pand

Ins. 90p

RADIO CONSTRUCTION
KIT Q7

A compact small
radio kit covering
Medium Wave and
Long Wave bands.
Rugged Micanite con-
struction and simple
square design allows
for easy carrying and positioning.
ideal for the Garage, Workroom,
Kitchen, etc., has seven Transistors
and four Diodes, quality Loudspeaker,
ready wound Ferrite Rod Aerial and
Carrying Strap. Size 43" x 43" x 43.
All parts and plans excluding 9v PP7
Battery.

£6-25* 355

POCKET
FIVE

NOW WITH23"LOUDSPEAKER
3 Tuneable wavebands. M.W.,
L.W., and Trawler Band, 7 stages,
5 transistors and diodes,
supersensitive ferrite rod aerial,
attractive black and gold case.
Size 537 x 14” x 34" approx.
All Parts including Case and
Plans.

Total Building Costs

£4-95* 12 G

To:RADIO EXCHANGE LTD
61A High Street, Bedford MK40 ISA

@ Callers side entrance “'Lavells”™ Shop.
® Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

N Au prices
include VAT

Tel.: 0234 52367
Reg. No. 788372
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Australia 85¢
New Zealand 85¢c
South Africa 80c
Malaysia $2-25
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OWER SUPPLY TUE I eme 1o BCi37  10p BDas oo BRYSe g% oName  12p [ MULLARD POT. *
CAPACITORS 6-8/25  7p 220025 14p BC152  10p BD6o? 80p BSY40 250 anone 2o CORES 2102 450 Nano-Sec
2200/16 Bp 470063 120p 10/10 7p  220/50 2p gg}ggA 10p BD60S $0p BSY95 200 2N381§ 3ggp on 00-500KHZ Static RAM (1024 x 1
P I O (g 85p | LA 10-00KHZ BIT) 100 each o
2200/100 150p 10000/10 100p ° (i 0p BU105  200p 2N 100
10/50 7p 330/50 20 BC169  15p BDX32 20 3004 1Sp p 2112 450 Nano-S
3300/30 50p 10000/25 150p P p 0p BU133 180p 2 Las o ) no-Sec
22/6V3  Tp 4 D2 No02 T 500 B0gl00RHZ Static RA
fre B MR R | Bh RS W | secoac auantmy pmces” BEE B | Moo |20 A0
4700/40  65p e 1o fos ;e * | foop BE
ENQUIRIES FOR ANY OTHER 22/35 7: ‘1‘;8'/)‘7‘1)6 g;s IN4148 f,?IlENT'OMETERs gy,}gé'g LM“M" Ge"ecr::&r:cttgper
TYPES 2250  8p 1000/25 30p DIODES BY ITT/ | SKCIN S0k Lot BC237 100/ Case £7-00 each
33/6V3 TEXAS 0K LOG £500
/ Ip 1000/35  35p 10K LIN 25K LOG BF257 100/ £12:00
cMoSsS Sa16 8p 1000/40  40p 100 for £1-50. ] 25K LIN 50K LOG | merm— BZY88 2513 Character
33/25 8p 1000/63  Sop Please note, these | 50K LIN 100K 106G | ES147 ZENER DIODES Generator lower
4000 12p 4047 0p 33/40 Sp 1200/63  §0p are full spec de- | 100K LIN 250K LOG | BS148 oo case £7:00 each e
) 25 4048 0 33/50 9p 2200110 30p vices. 250K LIN 500K LOG | Bies 100 OV7:33V 10p each | wis204 E. Rom
b b 500K :
4006 S0p 4050 25p T WL oM o8 BC158 Assor- £8:00 each e
& ® & 4| eoLy caps g s oon |t MISS L |BEBER | amoce o
2011 25 dose 120 1000 PF 5o 04U 6 FET. 10 for £2-30 = BF195 i RECTIFIERS Port  £3:00 each
4012 12p 4060 100p 2200 s: 022 uF '1p 5550(%'[{&%&20 o0 ANGED POTS it }ﬁmﬁg"v oo 8080 AN M
w3 wp 406 3 3300 b 0.33uF  9p Hpcre || By [ 1 AMP 200V 3% 2100 cach
we e W | E® B SHE R | ion am ok |HRiBRiNoriS | RAETUSS, | 1 ANE Sy B | s st .
: . : )
o e dn i 001 Sp 2.2uF  28p fotor £2:00 | 300 PN 0 16 | Bo002 Bo | TAMPotY, H8 | Brivercz o0 each
015 igs :8;? :%p 0-022uF  5p 4-7uF  35p zsox+$§8§t'.ﬁ°’t88 D43 125p 2 AMP 50V “: eac
) . . or .
4020 S0p 4082 12p e R «;»08 uF  d0p IR 500K+500K LIN or LOG | Syes28 1000 2 AMP 100V 50p | 8833 Tri State Trans
4022 50p 4093 70p P u 60p MODULES M+1M LIN or LOG ENo 5p | 2 AMP 200V 55p | Transceiver
4023 12 4510 &0p LP1152 1a0p | 2M+2M LIN or LOG o BE £2:00 each
p 4511 T0p LP1153 All at 80p Each. q
:8%% 15: :g]g ggp TANT. BEADS L;1165 :gg: T §E§3 -5133 R.C.A. TRIACS ﬁ_ﬁii:g;ﬁt:rte
p LP1166 400p | DIL SOCKETS XFW47 50 400V 8 AMP 3
4027 30p 4520 65 0-1/85V  14p 3-3116V  14p (P1168 anp | BPIN 1ap | XFwse  sop |  £1-20 EHOA 5
4028 45p 4528 R0p 0-15/35V 14p 4 7/16V 14 LP1169 400p 14 PIN 14 XNP12 25 400V 15 AMP
4029 50p 4583 708 ey 1 v 14m LP1173 400 16 PIN 1sh 1250 | 400v 12 ACi013ILI SR T}
] 30p 0-33/38V 14p 4-7/38V 140 LP1181 m: P__I XNP28 D £150 ELHD
B IR A gt EE - A
. p 6838V 14p o
=y H * 0-68/35V 14p 1:0/35V 14p €P9001 280p™
4046 0, * * 1-00/10V  14p 22/15V 2p EP9002 280p
p }g%g\slv ::p 33;16 25p ELC1043/05  450p .
p 473V 20
FERRR"P?WGS 2:-2/25V  14p  47/16V zsz High qualit
SR 2-2/35V  14p 100/3V  25p Highlaustitye 306 ST PAULS ROAD HIGHBURY CORNER
10 for T0p Min-Max LONDON N1
2-5pF—6pF_ All 01-226 1489 SHOP HOURS
TOGGLE swiTCHES % SPECIAL OFFER % Spoyl SN MON - FRI ¢ - 5.30 pm
NSUSTMINNN g | Z000UF 3V 400 100/£30 Sl Sl 9 - 4.30pm
Single Pole C.0. Biased 85 FERRITE BEADS (W NEARJIEHBURY
] 6MM long OD ISLINGTON
LD UL REED INSERTS One Price 3MM ID MM oo STATION
100 of 1 type £1-00p E12 only 50MM Long £19°f:; i’; ::Ch 100 for
ALL PRICES INCLUDE POST AND VAT I




The Iatest kit
innovation!:
f

the quickest fitting

CLIPON -

capacitive dlscharge
electronic ignition
iNn KIT FORM <

@ Smoother running /
@ Instant all-weather startlng \
@ Continual peak performance

@ Longer coil/battery/plug life

@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be
assembled in two or three hours and fitted'in 1/3 mins

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which Is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/60th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. {Most capacitive discharge ignitions are not compietely
footproof in this respect). The circuit incorporates a voitage regutated output for
greatly improved cold starting. The circuit includes built in static. timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil /distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Fuil instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions

NOTE — Vehicles with current impulse tachometers (Smiths code on dial RV1}
will reguire a tachometer puise slave unit. Price £3.85 inc. VAT. post & packing.

Electronic Design Associates, 82 Bath Street, Waisall, wsi 30 U-K. only:

Electronics Design Associates, Dept. Pw2
82 Bath Street, Walsall, WS13DE. Phone: (9) 614791

Name
Address

Phone Qoijr ordver with Access or Barclaycard

it I X
QUANTITY REQD, Send SAE if brochure only required.

Inc. VAT. and PP

e wiT £16.65

TACHOPULSE £
sLave uniT £3.85 Cheque No.

Please state polarity pos. or neg. earth
Access or Barciaycard No. — o

| enclose chequelPD’s for

”F ASHEIHINIT

TWIN BANK; LIGHT

{less lamps) LENGTH

144 inches UNIT

t F'Tnn
W"edW 9
tete wit i ‘
SI;(?(r)“v‘\’l:tl’::olo'uredIam‘)s £21 95 3 w & JES me :

that flas! dom. —
- £12 50 EACH |
\\

TYPE A SPOT

(less Iam

Sound toLight ..,
MAS TER UNIT WATTS
P e

CHANNEL
| Eoeg £

INCCUBIG TR
% e OVTPUT PLUGS A
W Mavs woyT SacﬁFT

vaE B3oANKUNT B

(tess Lamps)

meg and £.§, Fitting

TWIN BANKIZ usm

E ZE - ‘, :ra
100 WATT SPOT LAMPS [Twmmen %%
RED, YELLOW,GREEN ;‘lngS

BLUE
CLEAR f] 65 each{ £4.95 {iess lamps)

B.CorES Firimg 4l  BC. £2[] 35|F" £20 35

Fitting ___

Length
3%

qu

cmfs 80)

Send 20p for illustinted ea rico is

ENGINEERING CO. LTD

'DEPT.PW THE CRESCENT. WORSTHORNE,
_BURNLEY. LANCS. Tel.-Burnley 20940

's0 we reserve the right 1 elephone enquiries

PCO00 1-25/SP61 0-85/3E29 5 50,6F17  1-001125H7 0-70
PCC84 0-45|TT21 7-50/354  0-50/6F24  0-90/125J7 055
PCC89 0-55/U25  1-00;3V4  0-85[6F33 . 4 201125Q7 0-55
PCC1890-65|U26  0-85|5B/254M ' 4-20112Y4  0-40
A1065 1 zs EFB0 040\ PCF80 0-80{U27  1-00 ‘50 6JAWA 1-75(13D6 0 -60
0 60|EF83  1-50/PCEF82 0-40|U191  0-75|5B/255M 6J5 ' 0°7511457  1-00
ARPS 0:60 EF85 G55/ PCFB4  0-65\U281  ©-50 6-50(6J5GT 0-5519AQ5 0-75
ATP4 050 EF86  0-55\pCF86 0-65(U301 0-50|5B/268M 646  0°50{19G3 10-00
Bi2H  3-00(EF91 0 65(PCF200 0-90|Us01 080 6501647 0-75/19G6  6-00
CY31 0 50 EF92  0-75 PCF201 0-90 | UABCS0 SR4GY 1-106J7G  0°50/19H5 17-00
DAF96 0-60|EF95  0-45| PCF801 0-55| 0-60(5U4G 0-95/6K7  0-70/20D1  0-60
DET22 19-50| EF183 0°65|PCFg02 0-65|UAF42  6.75|5V4G  0-65/6K7G  0-35/20F2  0-60
DFg6 060/ EF184 1-60'pCFe05 1-80| UBFB0 0-55/5Y3GT 0-656K8GT 0-55/20L1 1-00
DH76  0-46|EF804 2-00| PCF806 0-85 UBF89 0-50(5Z3  1-006L6M_ 1-90[20P1 040
DK96  0-80 EFL200 0-75 PCF308 1-80| UBL1 1-005Z4G_ 0-70/6L6GT 0-90'20P3  0-80
DL92 = 8-50 EHOC 0-60| pCH2000 80| UBL21 0-75|5Z4GT 0-75/6L18  0-60/20P4 110
DY86/870-55 EL32  0-90|PCL81 0 60{UCC840-60|6AB7 0-60/6LD20 0-50/20P5 1-00
DY802 0-55/EL34 2:20/pCig2 0-65/UCCS5 0-50 6ACT 0-601607C  0-80/25,6GT 0-80
ES5L 750 EL37  3-00| PCL84 0-70| UCF80 0-80|6AH6 0-706L7G  0-6525Z4G 0-70
E88 CC/01 |EL41  8-80/PCLg6 0-70{UCHS1 0-60 6AKS 0-55|6SA7 0-55(30C15 1-00
1-30/EL81 105 PCL805/85 UCL82 0:756AK8 0-40'65G7 0-75(30C17 1-10
E180CC 1-30/EL82  0-60 75, UF41  0-80/6AL5 0-40[6S5J7 _0-70]30C18 see
E180E 600/ EL84  0-60)pp5op 325 UFg0 0-45 6ALEW  G-65(65J76T0 50/PCF805
E182CC 3 50| EL8S 095/ PFL200 1-35 Urs5  0.50|6AM5 1-60[6SK7 _0-60(30F5  1-00
EA76 2-00/ELO0 1-30\/pi36 0-80/UL41 0-75|6AM6 0-656SL7GTO 75(30F12 1-20
EABC800 SOIELO1  1-60/p181 0-75{UL84 0-75!6AN3 0-85/6SN7GT0 -75(30FL12 1-20
EB91 ~0-40/EL9S 0-70'pLgy | 0-50/UMB0_ 0-60'6AQ5 1:30/6SQ7 0-75(30FL14 1-80
e JmEm N SIS swme T
o 1 10, 6AS6 0-80/6X4 _ 0-60(30L17 1-
EBFsy o0-solELsze 3-oof Add 12394 for VAT 20T 0 380%E - 5 oas0mre 1-00
EBF89 0-S0(EM31 @751 _lgAU6 .0-46/6Y6G 0-9530PL1 1-00
EC52 0 40/EM80 0.60|PL83 0-50/UM8B4 040[6AV6 0-50/6Z4 0-65(30PL13 1-10
ECC81 0-55/EM81 0-60|PL84 0-65/UY82 0:55|6AX4GT  [6-30L2 0-80/30PL14 1-10
ECC82 0-50(EM84 0-40(PL504 1-40/UY85 6-50 0-80[787  0-80[35L5GT 1.00
ECC83 1-15 EM87 1-00|PL508 1-30:VR105/30 S5AX5GT TV4 0-80/35W4 0-60
ECC84 045 EY51 0-45PL50S 325 1-80 1-00/9D2  0-60|35Z4GT 0-70
ECCB5 0-50/EY81 0-45/PL8B0O2 2-80|VR150/30 [6B7  0-759D6  0-7550C5 0-70
ECC86 125 EY86/8 0°55 PLL80 1-8¢ 1:25/6BA6 0-40{10C2  0-60]50CD6G1 20
ECCB88 0-60|EY 055 PY33 0-60/X66  0'75/6BE6  0-50{10F18 0-607 1-00
ECC189 0-80 Ezso 0-45/PY80 0-60|X61M 1-50/6BG6G 1:00/10P13 0-60[75C1 080
ECF80 ©0-50/EZB1 060 |PY81/800  |Z800U 3-00|6BJ6 1-10/11E2 11-00/76 0-80
2 0:45/GYS501 090 oAss Z801U  3-5016BQ7A 12A8  0-60|78 0-75
ECF801 0-75|GZ32 0-65/PY82 0 45|Z900T 150 0-60112AT6 0-45/80 075
ECH34 0-95/GZ33 3:50 PY83 0'50(1A3  0-60(6BR7 2'30/12AT7 0-55\85A2 220§
ECH35 1:50/GZ34 2:00(PY88 0'65/1L4  0-30|6BW7 1-00[12AU7 0-50/723A/B11-00
ECH42 ©-85/GZ37 2-50|PYS00 1-35(1R5  0'55(6C4  0-40112AV6 0-70/803 6-00
ECH81 0-45 KT66 4-00(PY859 575(1S4  0:40/6C6  0-5512AX7 0-50/805 18-00
ECH84 0-85 KT88 §5-75/PY801 0:60(1S5  0:40{6CH6 3-00/12BA6 050807 1-00
ECL80 0:60 MH4 1-00/QQV03-10_ (1T4  0:40{6CL6 0-7512BE6 0-60/813  10-50
ECL82 0'55ML6 100 2-50(1U 0:60 6CYS 0-90{12BM7 0-60(829B 11-00
ECL83 1:20|0A2 0-55|QQV03-12 [1X2B 1:10/6D6  0-50,12C8 0-55/832A 4-50
ECL85 0-650B2 060 -50(20D21  0-55|6EAS  0-80I12E1  4-25/866A 2-80
ECL86 0-55  PABCS0 QQV06-40A |2K25 11-00|6F6GB 0-90|12JSGT _ 0-40/931A 600
EF37A 1-50 0-40 14:00(2X2  0'80|6F8G  0-75/12K7GT 0-60(954 0-50
F39  2:90| PC85 0-50/QV03-122-00|3A4  0-60|6F12  0-65,12K8GT 070|955 6-95
EF40  0-70|PC86 0-85/SC1/4004-00(3D6  0-40|6Fi4  0-60,12Q7GT0-50(956 0-50
EF41 _ 0-75/PC88 0 75/SC1/6004-00/3D21 20-00| 6F15 0-80.12SC7 0551957 0-90

POSTAGE: £1-£2 20p; £2-£3 30p; £3-£5 40p;
£5-£10 60p: over £10 free, minimum order £1.
A lotofthesevalves are YALVES AND |

imported and prices TRANS'STORS

vary for each delivery,

COLOMOR 03
(ELECTRONICS) LTD.
170 Goldhawk Rd., London W.12
Tel. 01-743 0899
Open Monday to Friday
9-12.30, 1.30-5.30 p.m.

to change brices for Ig:s"’“;sc..:trarn:tl:”-r

new stock when un- 749 3934, trade and
avoidable. export 743 0899,
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVIGE

LOUDSPEAKER BARGAINS BAKER 150 WATT i
3 obm. 7 x_din. £1<5g. 8 « 5£i2.5£1-90.£6fin. £1-80. 8in. £2.. QUALITY BAKER SPEAKERS
150bm? x 4in. £1-50.-6 » din. £1-50. 5in. £1-50.5 - 3in.£1-50. TRANSISTOR “BIG SOUND”
THE “INSTANT” BULK TAPE ERASER MIXER/AMPLIFIER Robustly constructed to stend up to long

T T periods of electronic power.
Protessione! amplifier using advanced circuit design. Ideai for {Usetul response 30-13,000 cps.
dinco, groups, P.A. or musical instruments. 4 inputs 4 way mixing. h;... resonance 85 cps.

Suitable for cassettes, and all sizes o? tape
reels. A.0. mains 200/249V

Leaflet B.A.E. £4-95 Post Master treble, bass and volume controls..3 speaker output sookets

50p F ! L 112 2
E to sult various combiuations of apeakers. GROUP 35 I 2
HEAD DEMAGNETISER £4-75 -4-8-16 ohm. Blave outpnt. Guaranteed. £8 Carr 12in. 40 watt C
Details 8.A.E. A/C mains 120v. and 240v, 2150 4. 8 or 18 ohms,
- BAKER 50 Watt AMPLIFIER 2 inputs £59, | GROUP “50/12” £22‘68
A.C. ELECTRIC MOTORS DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Eary to 1213-10'; gﬂ:&rgg-"iml
.2, mb.
2 Pole, 240V, 2 Amp, Spindle—1.43 x 0.212in. £1-75. 2 Pole, SulldRARI coptrolup o SR RH AT i e -25 Roaponsa 50 — 18,000 cps. b
2430V|e ‘iz“os“’s’i",‘:,‘;,‘°ssg',:'§5§,‘ T B i Bl STEREO PRE-AMP KIT. All parts to bufld this pre-emp. 8 inputs With aluminium presence dome.
2240V, 75p ‘each. Brush Motor. From a Food Mixer 240V, toThighimetiumNor)Iow/gain Bar|SHRRTS LY ) "l“m‘ezeonéwl GROUP *50/15” .
-3 Amp. High Speed and Powerful Spindle—0-5 x 0-25in, and P.C. Board, Oan be ganged to make mutl-way . X
£2.95 mch, G0 B2 stereo mixers. Post 85p 5 36;?'1?0::;:. i/
R.C.S. SOUND TO LIGHT DISPLAY MK 2 8end for leaflets on Disco, P.A. and Group Gear.
L A e edanr e i 5p: Complste kit of parts with R.0.8. printed clroult, Thres 3 =
10 < % 21-80; 16 A0 10in. 52, 2OA 2’2“'( 8in. 217 "OM“ 21-85; ohannels. 600 to 1,000 watts ezoh. Will operate trom 200MV. T
i IS B to 100 watts signal source. Sultable for home ute. £ |7 R.C.S. MINI MODULE HI-F} KIT
ALUMINIUM PANELS, 18 s.w.g, 6 > din, 24p; 8 x 6in. 38p; Cabinet exira 84, 5
10" 7in. bdp; 12 x Sin. 84p; 12 x Bin, 708; 16 x 6ia. 70p; 15 x 8}in 3-way Loudspeaker
x 9in. 8dp; 12 x 12in. 21; as 200 Watt Rear Reflecting White Light Bulbs. Ideal tor Disco . A . .
ALUMINIUM ANGLE BRACKET 6  § x $in. 16p. Lights. Edison Screw 75p cach or 6 for £4, System, EMI 5in, Bass 5in, Middle
AL IS IE B%ES.3 MANY SIZES Igﬂszﬂgcx 3 o = 5in, Tweeter with 3-way Crossover
x v 2in, 86p; 3 x * lin, 60p; 8 =< % 2in, on
8 x 6 x 3in. £1-90;12 x & x 3in.£2; 6 ~ 4 - 4in, 81-30. MAINS TRANSFORMERS 76D and Ready Cut Baffle. Full assembly
6 VOLT } AMP. $1-00% 3 AMP, £195 9 VOLT 3 AMP £275 . 3 A
12 VOLT 300 MA. 81-00 750 MA. 91-30 20 VOLT 2 AMP, £2:50 instructions supplied. Response =
30 VOLT 5 AMP, AND 34 VOLT 2 AMP. 0.T, £3-46
DE LUXE BSR HI-FI AUTOCHANGER 20 VOLT 1 AMP. 42:00 20-0-20 VOLT 1 AMP, 5295 60 to 20000cps 12 watt RMS.
Y 80 VOLT 14 AMP, 2275 40 VOLT 2 AMP. £2-95 30V 2 AMP. 23 . !
Plays 12in. 10in, or 7in. records 0-20-40-60 VOLT 1 AMP. £3-50 2 x 18 VOLT 6 AMP. £9, 8 ohm. £10-95 per kit. Two kits £20.
Auto or Manual. A high quelity W VOLTAGE. Volt ilable at
unit backed by BSR relibility gf“f““ PR I oliskos availahle,s!fy Postage 75p.

9,10, 12, 18,18, 28 and 80V
8, 20, 24 40,

with 12 montha guarantee. A.C, 48, 80 gg go

E.M.I. 13} x 8in

200/260V. 8ize 13+ x 111in, 2, 5 20, 30 0,
8, 8 20, 24 30 38, 40, 48 80 211-00

Above motor bosrd 3¥in. i 0, 12, 16, 18, 20, 4, 30, 34, 40, 48, 80 $14:60 SPEAKER SALE!

Below motor board 2§in. £2 I -50

With MAGNETIC STEREQO CARTRIDGE With tweeter. And croasover. £7-95

Cueing Device, Bias Compensator, Balauced Arm, All Post 76p R.C.S. TEAK 10W. State 3 or.8 ohm, pribis

BSR Budget Autochanger with ceramic cartridge,  £14:35 COMPACT | 5w model £10-50
i Garrard 5300, Autochanger with ceramic cariridge. £14-35 SPEAKERS Post 65p

Garrard Minichanger. -Plays all size records, 13 x 10 x 6in. GOODMANS 20W Woofer

Ceramic cartridge, Stereo. £9.95 50 to 14,000 cps, Size 12 = 10in 4 ohms. £9 95

S| e AW P 12 waith rmé. 8 ohms Rubber cone surround. b

BSR. P182. Snake arm, flared urntable, ceramic Hi-Fi Bass unit. Post 65p

cartridge. Latest model. Stereo £19-95 £|9 pa|r Post £1-50 1
RADIO COMPONENT SPECIAI.IS I S P e e L

Open 9—6 Sat. 9—5 {Closed all day Wednesday)

Minimum post 30p. Components List 20p. H.P. il & Barclay VISA welcome. Phone your order. Tel. 01-684 1665.

You know it’s easy with Heathkit.

Heathkit self-instruction electronics courses are
complete, low-cost learning systems. All you need is the
will to learn and the Heathkit courses will teach you at
your own pace.

Electronics Courses

New series of courses on car It's easy because the courses are based on step-by-

b step programmed instructions, with audio records {or
eIeCtncal SyStemS' optional cassettes), self evaluation quizzes to test your

New series Of courses on electronic understanding, and interesting experiments that

. ‘encourage you to learn the easy "hands-on” way with
€q Ulpment' the optional Heathkit experimenter trainers.
DC electronics. Thousands of people just like you have already
Y learnt electronics the easy Heathkit way - at home,
AC electronics. in educational establishments and ri{nc’umm
o in industry throughout the world.
Semi COlf]dU'Ct.OITS. You'll find it easy too.Full
Electronic circuits. detaits are in the Heathkit catalogue, L
T ! together with hundreds of kits you >~ —
Dl,g|ta| teChn |ques. can build yourself; for the home,
Microprocessors. g )

Send for your copy now.
---------- e
T,

To Heath {Gloucester) Limited, Dept PW 2/79, Bristol Road,
Gloucester GL2 BEE. Please send the items | have ticked.

O Heathkit catalogue {enclose 20p in stamps). O Computer
brochure (enclose 20p in stamps).

Line printer.
Dual floppy disc. i Neme
Dual trace 5MHz and 35MHz _ Address
oscilloscopes. l

Memory expal’lSlOI’l for d|g|ta] tra' ner. I NB. If you are already on the Heathkit maifing list then you will automaticaliy receive a copy of the latest Heathkit catalogue

2M hand_h eld tra nsceiver_ without having to use. this coupon. Registered in England, number 606177.
' I D (N N N AN NN N U O O N W W W O W W B e e

There are Heathkit Electronics Centres at 233 Tottenham Court Road, London (01636 7349) and at Bristol Road, Gloucester. {Gloucester 29451).

NI o rgy
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ROOM THERMOSTAT
Famous Satchwell, elegant design. Intended for
wall mounting. Will switch up to 20 amps at mains
voltage, covers the range 0.30 C. Special snip this
month £3-25,

ROD THERMOSTAT—£3-00.

WINDSCREEN

WIPER CONTROL

Vary speed of your wiper to sult
condltions. All parts and instruc-
tions to make £3-75.

MICRO SWITCH BARGAINS
Rated at 5 amps 250V. Ideal to make a
switch panel tor a calculator and for dozens
of other applications. Parcel of 10 (two
types) 10(.£1 ‘25

MULTISPEED MOTORS

Six speeds are available 500,. 800 and 1,000
r.p.m. and 7,000, 9,000 and 11,000 r.p.m. Shaft
is § in. diameter and approximately 1 in. long.
230/240V. Its speed may be further controlled
with the use of our Thyristor controller. Very
powerful and useful motor slze approx. 2 in.
dla, x 5in. long. Price £2. 7

12V MINIATURE RELAY

dc operated with two
sets of change over contacts. The unique feature of
this relay is its heavy lead out wires; these provide
adequate support and therefore the relay needs no
fixing; on the other hand there is a fixing bolt protruding
through one slde so if you wish you can fix the relay
and use Its very strong lead outs to secure circuit com-
ponants—an expensive relay; but we are offering it for
only 87p each. Don't miss this exceptional bargain!

RADIO STETHOSCOPE
Easlest way to fault find, traces. signal'
from aerlal to speaker, when signal
stops you've found the fauit. Use it on
Radip,” TV, amplifier, anything. Kld
comprlses transisters and parts Inclu-
dlang probe tube and twin stetho-set
£3-95.

EXTRACTOR FAN

Ex computers—made by Woods
of Colchester. Ideal for fixing
through panel—reasonably quiet
running—very powerful 2500
rom, Choice of two sizes 5” or
6}~ dia. £5, £6,

y -~ :
MAINS RELAYS

mounting one sc.ew fixing. Price

£1:25
BURGLAR ALARM ITEMS
(€ircuit free on application)
Trigger mats 24” x 1

Mains
Reset, Switch, ordinary

i,
MERCURY BATTERIES . ™"ra5mom
Bank of 7 Mercury cells type 625 . ¥ NGy g
which are approx. 3in. diameter bl JEOS
by fIn. thick in. plastic tube

glving a total of 10-7V.

Being in a plastic tube it is very easy to
break. up the battery into separate cells
and use these for radio control and
::I’mglonr equipment. Carton of 25 batteries

PP3/PP9 REPLACEMENT
Japanese made in plastic container with
teads slze 2in. x 13in. » 1%in., thisis ideal to
power a calculator or radijo. It has a full wave
rectifier and smoothed output of 9V suitable
tor loading of up to 100mA. £2-53.

SWITCH TRIGGER MATS

PP4, PP6, PP

and instructions. Real snip at only £1-95,

8 POWERFUL
BATTERY MOTORS

For models, Meccanos, drills, remote control
planes, boats, etc, £2.

ROTARY PUMP

iiquid. Hose connectors each end. E2.
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With triple 10 amp changeover contacts—
operating coil wound for 230V a.c, Chassis

8” £2-45

37 x 10” £1-95

Relay 24 volt 95p

9-12 volt 95p

Alarm Bell 24 volt £7-50
9-12 volt

Secret type with key 95p
Wire—100"metres £1-50
24v Power unit mains operated £5-35

So thin is undetectable under carpet but will

switch on with slightestpressure. For burglar

alarms, shop doors, etc. 24in. x 18in. £2-50.

13in. x 10in. £1-95, -
S

MAINS TRANSISTOR PACK

Designed to operate transistor sets and ampliflers. Adjust-
able output 6v., 9v., 12 volts for up to 500m A (class B working).
Takes the place of any of the following batteries: PP1, PP3,

7, PPS and others. Kit comprises: mains trans-
former, rectifler, smoothing and load resistor, comdensers

DRILL CONTROLLER
Electronically changes speed
from approximately 10 revs to

maximum. Full power at all
speeds by finger-tip control.
Kit includes 2all parts, case,
everything and full instructions.

£3-45
Made up mode! £1:-00 extra

Self priming, portable, fits drifi or elec-
tric motor, pumps up to 200 gallons per
hour depending upon revs. Virtually
uncorrodable, use to suck water, oil,
petroi, fertiliser, chemlcals, anything

SHORTWAVE CRYSTA

Although this uses no battery it gives
really amazing results. You will re-
ceive an amazing assortment of
stations over the 10, 25, 29, 31 metre
bands. Kit contains chassis front
panel and all the parts £1-94—crystal
earphone 55p including VAT and ~
postage. f

MULLARD UNILEX ¢
A mains operated 4+4 stereo ¥
system. Rated one of the finest
performers in the stereo field
this would make a wonderiul gift
for almost anyone in easy-to-
assemble modular form and
complete with a pair of speakers
this should sell at about £30— 2
but due to a special bulk-buy
and as an incentive for you to
buy this month we offer the system complete at only £15
including VAT and postage.

HUMIDITY SWITCH
American made by Rance, thelr type No.
J11. The action of thls device depends
upon the dampness causing a membrane
to siretch and trigger a sensitive micro-
switch adjustable by a screw, quite
sensitive—breathing on it for instance will
switch it on. Micro 3 amp. at 250V a.c.
Overal) size of the device approx. 33 in.
lona. 1 in. wide and 13 in. deep 75p.

DELAY SWITCH

Mains operated—delay can be ac-

periods of up to 2§ hrs. 2 contacts
suitable to switch 10 amps—second
contact opens few minutes after 1st
contact 95p.

25A ELECTRIC PROGRAMMER

Learn in your sleep. Have radio playing and kettle boiling
as you wake—switch on lights to ward off intruders—have
a warm house fo come home to.
All these and many other things
you can do if you invest in an
electrical programmer Clock by
famous maker with 15 amp on/oft
switch. Switch-on time can be
sel anywhere to stay on up to 6
hours independent 60 minute mem-
ory jogger. A beautiful unit. £3-5¢.

MULLARD AUDIO AMPLIFIERS

All, in module form, each ready bullt complete with heal
sinks and corinection tags, data supplled Model 1153 500mW,
power, output £1-

= Model 1172—10 watts power output £3-94
Model 1172 1W. power output £2-25
Model EPS000 4 watt power output £2-90
EP 9001 twin channel or stereo pre-amp

£2 9

TANGENTIAL HEATER UNIT

A most efiicient and Quiet running
blower-heater by Solatron—same
type as is fitted to many famous
name heaters—Comprises mains
-nductlon motor—iong turbo fan
—split 2 kw heating element and
thermostatic safety trip—simlply
connect to the mains-for im-
mediate heat—mount in a simple
wooden or metal case or mount
direct onto base ot say kitchen

3KW MODEL unit—price £4-98 post £1-50
£5-95 control switch to glve 2kw. tkw,
+ £150P & P cold blow or off available 60p

extra.
2 k.w. model made in metal case with control switch £12-60

THERMOSTATS

Refrigeration as illustrated "with 36"
capillary £1-62.

Limpet Stat must be mounted in close
contact calibrated 90°-190°F 15 amp
contacts £1-62.

Appliance Stat fix like a volume control—
15 amp contact 30°-80°F 85p.

ditto but for high temps £1-25.

Over Stat—with Serson and capiliary 85p
Wall Mounting by Satchwell £3:00
Boiler Stat. with control 20°-80°C £2-16

SOUND TO LIGHT UNIT
Add colour or white light to your
amplifier. Will operate t, 2 or 3 lamps
(maximum 450W). Unit In box all ready
10 work. £9-95,

MINI-MULTI TESTER
Amazing, deluxe pocket size
precislon moving coil instru-
ment jewelled bearings—1000
opv—mirrored scale.

11 instant ranges measure:—
DC velts 10, 50, 250, 1000

AC volts 10, 50, 250, 1000

DC amps 0-1 mA and 0-100 mA
Continuity and resistance 0-150K
ohms.

Complete with insulated probes,
leads, battery, circuit diagram
and [nstructions.

Unbelievable value only £6-50 + 50p post and insurance.
FREE Amps ranges kit enable you to read DC current from
0-10 amps. directly on the 0-10 scale. It's free if you purchase
quickly but If you already own a mini tester and would lik2 one
send £1-50p.

TERMS: Cash with order—but orders under £6 must add 50p
to oftset.packing, etc.

BULK ENQUIRIES INVITED. PHONE: 01-688 1833.

J. BULL (ELECTRIGAL) LTD

(Dept. P.W._.), 103 TAMWORTH RD.,

CROYDON CR91S6

curately set with pointers knob for |

IT'S FREE
Our monthly Advance Adverlising Bargains ‘Lisl gives
details of bargains arriving or just arrived—often bargains
which sell out before our advertisement can appear—it's
an interesting list and it's free—just send S.A.E. Below
?re a few of the Bargains still available from previous
ines.
Telephone Ringing Mains Unit Rather novel unit as it not only
reduces mains to 58 volts but also reduces the mains frequency
to 25 Hz, this frequency gives correct ringing note for GPO bells.
These units were made for the GPO so obviously are first class.
Completely enclosed and safe to mount on the wall or stand on a
shelf. Price £3-20.
Teleph E ion Bella in bakelite wall box. these will save
you missing calls when you are out in the garden or shed, etc.
Price £3.16.
Variable Maina Supply A bench mounting unit which contains
an isolation transformer for safety and a 2 amp variac for adap-
tability. With this you will be able to get continuously variable
mains supply from zero to full voltage at 2 amps. A real time
saving device, price only £20-75.
Answaring Machines still available as |ast month’s newsletter
but supplies are going down rapidly and this may well be your last
chance to acquire one of these.

A very large purchase this month enables us to offer a range of
radio items. You will find the prices well below average:
Cassette Recorder/Player Japanese or Hong Kong made,
these have all the normal facilities record, playback, fast rewind,
etc., also sockets for stop/start, microphone, earphone and lead
for mains as these operate from mains or HP 1 batteries. £12-50.
Six Transistor Pocket Radioa Medium wave only but with
Radio 2 and Radio 4 changing places, Medium wave is all the
average listener will want in the future. These little radios would
make a lovely gift for a child. Modern design and in popular
colours, please state preferred colour and give an alternative,
price only £1.50.
AM/FM Radios There's no doubt that FM does give better
reproduction in good areas so a more adult member o?lhe famity
will be pleased with one of these. The ones we have are in
leatherette cases and are battery/mains radios having the mains
unit: built in and are complete with mains plug. These cover
medium wave and VHF with optional AFC. Price E%-75.
8 Track to Cassette Adaptors Cartridges are going out of pop-
ularity, cassettes on the other hand are being made in increasing
numbers and cover practically every field of sound entertalnment.
Cassettes can be played in 8 track if you have an adaptor. We of-
fear tgoese adaptors complete in carrying case and the price is only

Soft Toy Radios Not necessarily only for the younger members
of the family as these are soft and cute and have universal appeal.
Dolls, poodles, elephants and rabbits each with zip compartment
at the bottom where the radio fits. Medium wave only, working
from PP3 batteries. When ordering please state preference and if
possible give an alternative. £4-50.

Band Portable. A very impressive radio in black imitation
crocodile case, size approx. 12in. wide, 7in. high and 4in. deep.
This has metal embellished carrying handle and a pullout chrome
Elated FM aerial, covers the following bands AM 535 to 1605

Hz. FM 88 to 108 MHz weather band 162.5 MHz and it has a
logging scale. This battery/mains radio has the built in mains unit
also serves as a charger if you use rechargeable batteries. The
mains lead with plug tucks away in its own compartment, another
feature is a dial indicator which shows state of batteries. A real
snip at £10-50. .

Car Battery Power Unit made for Rank Radio. This unit has
been designed to operate 6V battery powered equipment from a
12V car battery, it provides a reliable source of stabilised voltage
and gives protection to your equipment in case of accidental
reversal of connections also against excessive car battery voltage
should this occur. The unit is very robust and virtually everlasting
if used sensibly. It uses a negative earth circuit but it will operate
in a positive earth car providing the instument being played is not
connected to the car chassis. A real bargain at £2.20.

E. sion S bi A new delivery of these enables
us to bring down the price quite a lot. We can now supply the
smaller ones {11in. x Bin. x 4}in. approx.) at £1.95. Post £1-00
and we have a larger one with a silver finish size approximately
124in. x 9in. x Sgin. Price of this is £1.69, post £1.50. If you
can call and collect these cabinets you can save yourself the quite
considerable postage and you only have to buy a few to get a dis-
count as well. The quantity discount for these is a speacial rate of
25% if you buy four or more. Note these cabinets are very good
quality {made for Rank Audio Systems) the grill material is
Dacron. !

Slide Switch Bargain Double pole changeover standard size
;:v;tragood length of connecting wire soldered to each tag—10 for

Six Digit Counter Mains operated, 1 pulse moves counter
through one digit, not resettable but all you have to do is to make
notae of the numbers before the start of each count. Real bargain
at80p

Be Prepared For possible blackouts and interruptions in elec-
tricity supply this winter! Have some emergency lighting nearby.
We still have the fluorescent outfits for operating 1gin tubes from
12V car battery and the price is still the same £3.95 plus 50p
post complete with a 2 1in tube.

Stereo Car Speakers usual type in neat compact enclosures for
the rear shelf of the car. 8 ohms 5 Watt £6-60 per pair.

Bleepers 6/12V battery or transformer operated, ideal for using
in many alarm circuits but particularly for car and motor cycle
alarms. These give a loud shrill note. American made by Delta
Alarms. Price £1.08 + 8p. Large quantities available.

Most Usefut Timer Up to 12 on/offs per 24 hours is what you
can get from the Venner time switch if you fit our adaptor. The
shortest on/or off time is one hour but you can use any combina-
tions of on/off to make up the 24 hours. An-obvious use for this is
to control .immersion heaters. These are real .current consumers
and even though the thermostats are working properly,
economies can be quite considerable if a time switch is used. Our
Venners are all capable of 20 amp switching. There are of course
many other applications for the time switch, which you will
remember in its basic form follows the sun switching on at dusk
and off at dawn. Price £3-24 plus 50p post for switch with adap-
tor, extra for plastic case £1-08 or metal case £2-16 + 16p.
Safe Soilatat For growers who use soil heating on benches,
economies can be made by using a thermostat but if mains
voltage equipment is used then the thermostat must be enclosed
in a waterproof and earthable container. We can now supply this
price £3-78 + 28p. This container will accept the normal immer-
sion heater type thermostat but for soil heating you want one
which covers 50 deg. farenheit and upwards, we can supply these
at £3.20,

Motorised Light Flasher We can offer two motorised units both
capable of'2 OSOW of light. Our 4 second flasher changes every +
second and the 2 second flasher changes every 2 seconds. Either
type £6-40.

Frightening Fuel Bills could lose some of their sting if you fit
double glazing but even if the fuel bill does not come down much
you will have a more comfortable home less draughts, etc.
Double glazing frames, movable in the Spring, can be quite easily
made using rigid PVC sheetings. We have this, it is as clear as
glass and Yirtually as everlasting. It is easy to fit as you can cut it,
bend it, nail it, etc. A recent purchase enables us to offer this at
well below current price. It is 600mm {234in wide) and available
in any length (it rolls up like lino). Price 15p per sq ft. Minimum
order 20 sq ft for £1.05 post 50p orders over £6-00 post free,
longer lengths price negotiable.




Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomer to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
in your own home. In the words of one of our many
successful students: “Since starting my course, my salary
has trebled and I am expecting a further increase when my
course is completed.”

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications,

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming )
Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Instaliations and Contracting

Qualify for a New Career
Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—
G.CE. Engineering Purchasing
60 subjects Farming Sales )

at 0 & Heating Storekeeping

“A’ levels Industrial Work Study
Accountancy Management
Air Mechanijcal

Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.
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DIODE SCOOP!!!

We have been fortunate to obtain a
large quantity of untested, mostly
unmarked glass silicon diodes. Testing
a sample batch revealed about 70%,
useable devices—signal diodes. high
voltage rects and zeners may all be
included. These are being offered at
the incredibly low price of £{-25
/1000—or a bag of 2500 for £2-25.
Bag of 10,000 £8, Box of 25,000
£37-50, Box of {00,000 £62.

50 Diode Circuits Book 75p.

PC ETCHING KIT Mk Il
Now contains 200 sq. ins. copper clad
board, 1lb. Ferric Chloride. DALO
etch resist pen, abrasive cleaner, two
miniature drill bits, etching dish and
instructions. £4-25,

RESISTOR PACK
Carbon Film 5% mostly $W, few +W
resistors. Brand new, but have pre-
formed leads, ideal for PC mntg.
Wide range of mixed popular values
at the unrepeatable price of £2-50 per
1000; £11 per 5000.

DIN SOCKET OFFER

2 pin switched speaker socket. PC
mounting; 5 pin 180¢® PC mntg or
chassis mntg (clip fix). All the same
price, any mix: |0 for 70p, 25 for
£1:60, 100 for £5-50.

BC182B OFFER

Special Offer for quantity users lk
-035 4 VAT; 5k -032 + VAT. Price
negotiable on {0k Approx. 100k avail-

RELAYS able.
W847 Low profile PC mntg 10 x 33
X 20mm 6V coil, SPCO 3A contacts. POLYTHENE SHEET
93p. i Size 36 x 18” 200g, Hundreds of
W832 Sub. min type, 10 x 19 x uses around the home, 100 sheets
10mm 12V coil DPCO 2A contacts for £1-50, Box of 1500 for £19.
£1-15,
W701 6V SPCO |A contacts 20 x 30
X 25mm. Only 56p.
WB8BI17 || pin plug in relay, rated 24V
ac, but works well on 6V DC. Con-
tacts 3 pole c/o rated 10A. 95p.
W8I9 12V 1250R DPCO I|A contacts.
Size 29 x 22 x I18mm. Min plug-in
type 72p. :

AIR FRESHENER KIT

As featured in Nov. EE. Complete
kit inc. case and instructions. Only
£7-95 + 55p p & p.

74 SERIES PACK

Selection of boards containing many
different 74 series IC's. 20 for £}; 50
for £2-20; |00 for £4.

1979 CATALOGUE

64 big pages with 50p discount
vouchers + qty prices for bulk
buyers + reply paid envelope—All
this for just 45p inc. post.

TRANSFORMERS
All mains primary: 12-0.12V 50mA
85p; 100mA 95p; IA £2-50. 6-0-6V
100mA 85p; I+A £2-40. 9.0-9-V
75mA 85p; IA £2-10.
Multitapped type 0-12-15-20-24-30V,
IA £3.95; 2A £5:35; 3A £6'9 20V
2]A £3-90; 25V I3A £2-25; 12V BA
£4; 24V 5A £7-50; 0-22-34.41V 4A
£7-50; 20V + 300mA twice £2-50;
12V @ 250mA twice £2:00.

EDGE CONNECTORS
Special purchase of these 0:1” pitch
double-sided gold-plated connectors
enables us to offer them at less than
one-third their original lisc price!

18 way 41p; 21 way 47p; 32 way 72p;

HEAT SINK OFFER
Copper TOS sink 17mm dia. » 20mm.

40 way 90p. 10 for 40p; 100 for £3; 1000 for £25.
All prices

include

VAT—Just -

add 25p post 4 43 Milbrook Road Southarmpton S04 OHX

FANE NEW “POP” RANGE SPEAKERS

Improved appearance — higher sensitivity
rice

|2u ‘POP’ 401’ Dual 45w Eef4P95

Cone
12" ‘POP’ 50H50w  £16-99
12"‘POP’ 75 75w  £23.95
& 15" ‘POP’ 65 70w  £25.95
115" ‘POP’ 80 80w  £31.95
18" ‘POP’ 100 100w  £52-75
18" ‘POP’ 150 150w  £57.95

SPECIALIST RANGE ;.. ;...
Each designed to pro- 12 DISCO/80 80w+ Fmertes” @ £29.95
duce the individual 127 DISCO/I00 100w Cone £31.95
sound for its purpose. 127 GUITAR/B0L80w* Forlead oog g

uitar

Robust Cast Alu, Chassis. 12” GUITAR/80B,, Prsrecfor @ £29.95

* As reviewed in int. o~ PA/80 80w DuaCoren i £38.95

Musician. general purpose P.A.

h 15” BASS/85* 85w Fg';&::‘ £41.95
@ Linen Conesurround {5~ BASS/100 100w £44.50

HIGH FREQUENCY ji04 ...

HORNS 2KHz-15KHz
Power: 50watt
144 Range: with HPXlIR
2-5KHz-15KHz LOP;(V;.ER( with
‘Power: 50 ith +
I:P;(ZR e Imp: 8 ohms £|6'95

Size approx 1047 x3; x 73”
920/2 Range: | KHz-18KHz Power:
100w with HPX}i. Imp: 8 ohms

Si Rec.
Teemerex.  Rec £62.95
HIGH POWER ¢CROSS-OVERS”
HPXIR 35K Hz)
HPX2R 55»(}-11)x £3-65
Impedance or total impedance of Bass
v i P Drivers not to exceed 8 Q. Otherwise
Slx.e approx: - 5 £| | .95 use series Horns oOr attenuation pro-
74" x 3" x 64 Rec Price vided with HPXIR and HPX2R.
FANE SPEAKERS—SUPPLIED TO MOST LEADING U.K.
MANUFACTURERS OF GROUP & DISCO EQUIPMENT
2 years guarantee on speakers & Horns Rec. Prices INCLUDE VAT.
Distributors (Wholesale & Recail) Rec. prices shown correct at 20/11/78
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS
Manufacturers & Export enquiries toi—
FANE ACOUSTICS LTD, HICK LANE, BATLEY, YORKSHIRE

30w with HPXIR
Imp: 8 ohms
Size approx £7-95
317 x 34" x 3~

173 Range:

2-5kHz-20kHz
Power: 50w
with HPX IR
imp: 8 ohms
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' qmbit internutinmg?

just been appointed as distributors for twi

new RF designs, will be pleased to know

OKI frequency counter ICs: details in cat2

MSME623 . for CA LEDs with RHDP such
as FND507 £14 inc xtal
MSMB525  for 3% digit LCD AM/FM with

direct segment drive. no clock
g or timers £11 inc xtal
Other types for fluorescent displays etc OA

Other new semiconductor additions:

KB4437 pilot cancel mpx decoder 4.35
KB4438 muting stereo preamp 222
HA1370 supercedes TDA2020 2.99
TDA1090 HiFi AM/FM 3.35
TDA1220 low cost AM/FM 1.45

PRICES DOWN ON VMOS: as expected, this
new technology in power transistorsis getting
cheaper. 120v comp pairs /100W for £10.00
Price reduction on CA3189E ....now £2.20
New varicaps: to add to the biggest range.....
KV1211 2:9v bias to tune Mw, like the

KV1210, but a double diode £1.75
New pilot tone filters from TOKO................
208BLR series, individual per channel with a
26/38kHz version for pilot cancel decoder
applications. Flat to 15kHz £0.90
New crystal filter for amateur NBFM...........
TOYO 10M4B1 with over 90dB adjacent ch.
rejection for 2m NBFM. 10.7MHz 4
New ceramic IF filtars for 455kHz.....
CFM455H 6kHz/6dB, 15kHz max./60d
|_ideal for MC3357 etc.

£10

Production of the new catalogue has been held up for a few weeks - since we have

o of the most exciting ranges of radio

components products yet : The Micrometals range of iron dust torroids cores and
formers, and the OKI range of VLS! for digital frequency displays for receivers.

We apologize for any inconvenience, but these two ranges are really worth the wait,
and include seome praducts you will find hard to believe, like the MSM5523 IC, an
IC with less than ten external components that gives AM frequency readout to 1kHz
from LW to' 39.999MHz, FM frequency readout in 100kHz steps - (all usual IF
offsets programmable by diodes), a 24 hour format clock with 12 hour display,
independent on and off timers, time signals on the hours, stopwatch facility and

a sleep timer. This costs £14 with its timebase crystal, and makes all that has gone
before an expensive and time wasting excercise. Rather like the way the Intersil
ICM7216 has revolutionized the instrument counter market. (See the OSTS ad.)
And those of you familiar with Amidon and 1G dust torroids, favoured in many

Ambit will be stocking a broad range of

the Micrometals types for applications from EMI filters to RF PA stages.

A brief summary of some of our range o? ICs:
TDA1062/1.95; TDA1083/1.95; HA1197/£1.40
CA3123E/£1.40; TBAS51/£1.81; CA3089/1.94
HA1137/£2.20; MC1310/£2.20; HA1196/£3.95
KB4424/£2.75; KB4423/£2.53;SD6000/£3.75
KB4412/£2.55; KB4413/£2.75; KB4417/£2.55
MC1495L/£6.86"; MC1496P/£1.25
LM3B1N/£1.81; LM1303/£0.99; ULN22838B/
£1.00; LM38ON/£1; TBAB10AS/£1.09
TCA940E/£1.80; TDA2002/£1.95;
ICLBO3BCC/£4.50*; NES66/£2.50"; NE567/
£2.50"; NE5608/£3.50; NE561B/£3.50;
NE5S62B/£3.50%; NES65A/£2.50"

SEE THE OSTS ADVERT FOR CMQS/TTL
REGULATORS, OPTO DISPLAYS , and other
types of linear devices.

Sorme transistors for RF specifically:
BF256LB/0.34; 40822/0.43*; 40823/0.51 *
40673/0.55* ; BF900/961/0.80*; BF960/1.60"
BF224/0.22; BF274/0.18; BF195/0.18;
BF240/0.22; BF241/0.22; BF362/0.70;
BF479/0.86; BF679S/0.70; BFY90/0.90°

PIN anr other Varicap diodes:
BA102/0.30; BA121/0.30; 1T7210/0.30
BB104B/0.40; MVAM2/£1.48; MVAM115/
£1.05: MVAM125/1.05; KV1210/£2.75
BA479/0.35; TDA1061/0.95; BA182/0.21
METER MADE low cost panel meters :

3 x 930 seriss with blanks and dry transfer
sheet of scales and ledgends for £12.5 *

At lust. DIV HiFi whicth looks nsifitisn’t.

That’s not to say it doesn’t look like HiFi - just that it doesn’t look like the usual sort of
thing you have come to associate with DIY HiFi. The Mk3 outstrips and’outperforms all
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn't

one near it. But more than that, it looks superb . A small pic here would be an insult,

so send an SAE for details on the kit that looks as if isn‘t. It's something else...

*
*

*

Exceptionally high performance - exceptionally straightforward assembly
Baseboard and plug-in construction. Future circuit developments will readily
plug in, to keep the MkHI at the forefront of technical achievement

Various options and module line-ups possible to enable an instaliment approach

to the system

and now previewing the matchihg 60W/channel VMOS amplifier:

* 4% *

Matching both the style and design concepts of the Mkl HiFi FM tuner
i ially for HiFi licati

Hitachi VMOS powaer fets - ch

Power output readily multiplied by the addition of further MOSFETs
VU meters on the preamp - not simply dancing according to vol level
Backed with the usual Ambit expertise and technical capacity in audio

The PW Darchester-LU, MW, SW.S FM steren tuner

In much the same way as we have swept away the ‘ofd technology’ in frequency/timer
counters - with the OKI and Intersil single IC counters, we now offer a single 1C ’All Band”

radio tuner. Don’t confuse this one chip radio with things like the ZN414 - for this is a
genuine superhet receiver with a mechanical AM IF filter, and ceramic I F filters for FM.
The AM section employs a balanced input mixer section, covering all broadcast bands - plus
a BFO and MOSFET product decetor for SSB/CW - though at this price, the tuner is not
intended as a “communications receiver” - although we know of many lesser designs that
make that claim. The AM sensitivity is nevertheless better than 5uV, and FM sensitivity

is 1.2uV for 30dB S/N. As a multiband broadcast superhet receiver, it is a unique constructor
project that fulfills the requests we very frequently get for a general coverage circuit that
isn‘t over complicated. The set has CA3089E FM performance, with mute etc., and a PLL
stereo decoder with full pilot tane filtering.

The tuner board - with “‘on hoard”” PCB mounted switching, all components etc : £33.00
The case/cabinet.with PSU, meter and mechanics etc £25.00

An SAE for full details please. See the feature article in Practical Wireless (Dec/Jan}

Catalogue part 1:45p, part 2 50p all inclusive.

TERMS etc: CWO please, VAT on Ambit Items is generally 12%%, except where marked -(*).

Postage 25p per order, carriage on tuner kits

£3. Phone Brentwood (0277} 216029/227050 9am-7pm. Callers welcoma inc. Saturdays .

2 GreshamRoad, Brentwaood, Essex.

WALL

MOUNTING

KIT FOR HI-FI
SPEAKERS

Fidelity Fastenings FF1 isa
precision made, vibration
damped wall fastening for

Hi-Fi and Stereo Speakers of

up to 501bs weight each.
Almost undetectable when
fitted, the FF1 allows easy
adjustment of speaker angle,
and the rubber mounting

% Holds up to
501bs weight
per speaker,

% Precision cast
mounting
brackets,

% Rubber friction
mounting for

ensures that they do not move
accidentally. Speakers can also
be quickly and easily lifted off

complete
stability.

for dusting, cleaning and
redecorating.

Available from all good Aud
Hi-Fi and electrical shops at

£6.49

in case of

*Easy adjustment
of angle for

. precise stereo

10, image. i

difficulty,

direct from the
manufacturer at £6.89

The Ridgew:
Tel: (H753)

17

. her, Buckinghamshire

SINCLAIR PRODUCTS microvision tv
£90. PDM35 £27-25. mains adaptor £3-24.
case £3-25. DM235 £48-30. rechargeable
battery units £8. adaptor/charger £3.70:
case £8-50. cambridge prog calculator
£13-13. prog library £3.45. mains adaptor
£3-20. enterprise prog calculator £21.95.
DM350. DM450 p.o.a.

COMPONENTS send sae for full list. 1 |b
FeCl £1-05. dalo pen 73p. 80 sq ins pcb 55p.
laminate cutter 75p. small drill 20p. znd414
£1.05. pcb and extra parts for radio £3-85.
case £1. 1N4148 1-4p. 1N40O02 2.9p. 723
29p. 741 15p. NEB55 23p. bc182b,
bc183b, bc184b, bc212b, be213b, be214c
4.-5p. plastic equivs bc107, bc109 4.8p. W
5% E12 resistors 10R to 10M 1p, 0-8p for
50+ of one value. 16v electrolytics
-5/1/2/5/10/22mf 5p, 100mf 6p. 1000mf
10p. polyesters 250v -015, -068, - 1mf 14p.
ceramics 50v E6 22pf to 47n Zp.
polystyrenes 63v E12 10pf to 10n 3p. zeners
400mW E24 2v7 to 33v 7p.

TV GAMES send sae for data. AY-3-8500
+ kit £8-95. AY-3-8600 + kit £12-50. tank
battles chip £6-90, kit £7-05. stunt cycle
chip £6-90, kit £5-60. rifle kit £4-95.
TRANSFORMERS 6-0-6v 100ma 74p,
14a £2.35. 6-3v 1{a £1-89. 9-0-9v 756ma

74p, 1a £2, 2a £2.60. 12-0-12v 100ma
90p, 1a £2.49.

1IC AUDIO AMPS with pcb JC12 6W
£1.60.JC20 10W £2.95. JC40 20w £2.95.
BATTERY ELIMINATORS 3-way type
6/7}/9v 300ma £2-95. 100ma radio type
with press-studs 9v £3.35, 949v £4.50.
stabilized type 3/6/73/9v 400ma £6-40. 12v
car convertors 3/44/6/7%/9v 800ma £2-50.
BATTERY ELIMINATOR KITS send sae
for data. 100ma radio types with press-studs
4lv £1-40, Bv £1-40, 9v £1.40, 43+43v
£1.80, 6+6v £1-80, 949v £1.80. stabilized
8-way types 3/44/6/74/9/12/15/18v 100ma
£2.80, 1Amp £6-40. stablilzed power kits
2-18v 100ma £3.60, 2-30v 1A £6.95.
2-30v 2a £10-95. 12v car convertor
6/73/9v 13 £1-35.

T-DEC AND CSC BREADBOARDS s-dec
£3-17, t-dec £4.02, u-deca £4-40, u-decb
£6-73.16 dil adaptor £2-14. exp300 £6-21,
exp350 £3.40. exp650 £3-89. expdb £2-48.
BI-PAK AUDIO MODULES s450 £23-51.
AL60 £4.86. pa100 £16-71. spmBO £4.47.
bmt80 £5-95. sterec 30 £20-12.

SWANLEY ELECTRONICS (Dept PW)
32 Goldsel Rd., Swanley, Kent
Post 30p extra. prices include VAT.

STEPHENS-JAMES LIMITED

COMMUNICATION ENGINEERS
47 WARRINGTON ROAD, LEIGH WN7 3EA
ENGLAND
Telephone (0942) 676790

Everything for the Short Wave Listener.

We stock receivers and listening aids by most of the world's leading manufacturers. Full
range of VHF receivers—transceivers. Mobile equipment pre-selectors—filters—antennas.

Stabilised power supplies from 2 to 20 Amp.

Yaesu
FRG7-FRG7000-FR101
Drake
SSR-1 * SPR4 * R4C *

Secondhand Equipment
Our. secondhand equlpment stock
changes dally. Send S.A.E. for latest
price ilst, Part exchanges welcome.
Access-Barclaycard and H.P. facilities.

‘TRIO
R-300 - R599D - R820S
Antenna Multituners
D d an f ed
selves. Over 1000 sold In

SQuNtries.; » ¢ onna Switches

Mk2 covers 550Khz 30Mhz £25-00
Prices includé VAT and postage.
Send SAE for Test report,

by our-
over 50
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Since AMBIT introduced the ‘“One Stop Technology Shop” to our service, we have been pleased to see just how many users of
electronic components appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional
and amateur electronics engineers cannot afford to waste time on anything less than perfect pedigree products.

‘N ‘LSN’ ‘N' 'LSN’ ‘N 'LSN’ ‘N ‘LSN' LSN
7400 13 20 | 7455 35 24 §74126 57 44 74185 134 74377 124
7401 13 20 [ 7460 17 74128 74 74188 275 74378 93
7402 14 20 | 7463 74132 73 78 | 74190 115 921 74379 130
7403 14 20 17470 28 74133 29 | 74191 74386 37
7404 14 | 24 {7472 28 74136 40 {74192 105 | 180 74390 140
7405 18 26 | 7473 32 74138 60 |74193 105 | 180{ 74395 139
7406 38 7474 27 38 | 74139 60 [74194 105 | 187 | 74396 133
7407 38 7475 38 40 | 74141 56 74195 95 | 137 74398 180
7408 17 24 | 7476 37 74142 265 74196 99 [ 110§ 74399 150
7409 17 24 17478 74143 312 74197 85 | 1104 74445 92
7410 15 24 [ 7480 48 74144 332 74198 150 74447 90
7411 20 24 | 7481 86 74145 65 74199 160 74490 140
7412 17 24 7482 69 74147 175 74248 90 | 74668 110
7413 30 52 {7483A 74148 109 74249 93 ] 74670 249
7414 51 |130 § 7484 97 74150 99 74251 90 IMISCELLENY
7415 24 {7485 104 99 74151 64 84 [74253 105 | Nesss 30p
7416 30 7486 40 | 74153 64 54 |74257 108 {nEBSS 78p
7417 30 7489 205 74154 96 74758 153|NEsse 180p
7420 16 | 24 |7450 33 | 90 74155 54 | 110 |74259 420/ gty
7421 29 | 24 |7491 76 |110 |74156 80 | 110 |74260 15alfICMZ217 149;
7422 24 24 | 7492 38 78 | 74157 67 55 742614 353 iCisA060R P
7423 27 7493 32 99 (74158 60 174266 40 b DVM I-C
7425 27 7494 78 74159 210 74273 124 |1
7426 36 | 27|7495a 65 | 99 |74160 82 |130 |74275 IE] DVM9?<5|P|'
7427 27 29 | 7496 58 | 120 | 74161 92 78 174279 52 ed
7428 35 32 | 7497 185 74162 92 (130 |74283 120 kP Chris R P
7430 17 | 2474100 119 74163 92 | 7874290 90 [3% digit LCO
7432 25 | 2474104 63 74164 104 74293 95 Iés&% s LD
7433 40 | 32|74105 © 62 74165 105 24295 120 1SEAIOACEDS
7437 40 | 2474107 32 | 38 |74166 24208 100 i P
7438 33 { 24|74109 63 | 38 |74167 20 74324 157 |1CM7216 - 8 digit
7440 17 | 2474110 54 74168 74325 242 |10MHz OFM/
7441 74 74111 68 74169 200 | 74326 247 [timer  £19.82
7442 70 | 99|74112 88 74170 230 | 200 |74327 237 |(for LEO C.Cath)
7443 115 74113 38 {74172 625 74352 100iscaLaR ICs
7444 112 74114 38 }74173 170 4353 100 [3695 350Nz
7445 94 74116 198 74174 87 | 120 |74362 715 |So2oRleONIbiz
7446 94 74118 83 ;I::;g g; 110 f74365 a9 [OV! Y 420p
7447 82 74119 119 4366 49
7448 56 | 9974120 n1s 74177 78 L4367 a3 ??ggggg ngg
7449 99 | 74121 25 74180 85 74368 49 8618 -new-dividr;
7450 - 17 74122 46 74181 165 | 350 |74373 77| Al S e
7451 17 | 2478123 48 74182 160 74374 77 ':r e
7453 17 74124 74183 210 |74375 60 o
7454 17 24 [ 74125 38 44 |74184 135 P

- PRICES
(D4000 [MOS |Mitromarket s s
6800 series 6 195 [2114a  g10
17p | 4059 | 563p p4522 | 149p § 6800 series |} 821 1
4001 17p | 4060 | 1150 |a527 | 1570 | 6g00p .50 gggg 3.50 [2708  £10.55
4002 | 17p 14063 | 109p 14528 | 102 | 6820 €6 | goe, g';g Development
4006 | 109p | 4066 | 53p [4529 | 141p | eg5op | :
4007 | 18p | a067 | 400p [4s30 | Som | ghrop 24 - 8255 540 |MEK6800 £220
4008 80p } 4068 25p [4531 | 141p | gg52 3.65 {MEMORIES | % i
4009 | St |aceo | 200 [4532 | 12% | Goggieries [2102  ELTO T et
4010 58p | 4070 20p |4534 | 614p 2112 £3.40 |, ‘0A
4011 17p | 4071 20p | 4536 | 380p | BOBO  6.30 J7593  £7.54 | HATS et
4012 17p | 4072 20p |4538 | 150p | 8212 2.30 la027 £5.78
4013 | s55p | 4073 | 20p J4539 | 110p
4016 | 52p | 4075 | 20p {4541 | 141p
4017 | 80p |a076 | 90p |4543 | 174p u lt L n
4018 | Bop |4077 | 20p |as49 | 399p n uge egs
4019 | 60p |4078 | 20p | 4553 | aa0p
4020 | 93p |4081 | 20p [4554 | 153p || NEW LOW PRICES
4021 | 82p 14062 | 20p 14556 | 770 || 7800 series UC TO220 package 1A all 95p
4022 | 90p |4085 | B2p [4557 | 386p ! 1A all
4023 170 | 4086 82p 4558 | 117p 7900 se!|es.UC T0220 package all £1
4024 76p |4089 | 150p 4559 | 388p |} 78MUC series TO220 package %A all 90p
4022 1; Z)‘; :gg 13?)-; :ggo Zégp 7BLCP series TO92 100mA all 35p
402 1 o 2
4027 | 55p 4096 | 105p |4s62 | 530p || L200 up to 3A/adjustable V&A 195p
4028 | 72p 14097 | 372p | 4566 | 159p || 78MGT2C %amp adjustable volts  175p
4029 | 100p |4098 | 110p |4568 | 281p i ;
4030 58p 4099 | 122p |4569 | 303p 79MGT2C. /.&amg adjustable volts 175p
4031 250p | 4160 90p | 4572 25p 723C precision controlier 65p
4032 | 100p 14161 | 90p |4580 | 600p
4033 | 145p |4162 | 90p [4s81 | 319p %”%Eﬂsic:m———-——s.ﬁ/j%s
4034 | 200p |4163 | 90p |4582 | 164p QDL YIS S EATEE g
4035 | 120p 14174 | 104p | 4583 84p || 5 amp in ‘wire in’ case £3.87
4036 | 250p [4175 | 95p |ass4 63p NE550A  73p
4037 [100p 14194 | 95p [4s85 |
4038 | 105p 4501 | 23p
4039 | 250p |4s02 | &%p llnEnnsnon consumer np"n i
4040 | 83p |4503 | 69p [Lseg(dizhlays
4041 | 90p |a506 | 51p | BIMOS Tt e . R
4042 85p | 4507 55p | CA3130E  84p| LM33ON  66p 0.43” High Efficiency HP:
4043 85p | 4508 | 248p | ca3130T 90p| LM348N  t86p 5082- 7650 red CA
4044 80p 4510 99 | Cca3140E  35p| LM390ON  60p | 5082- 7663 red CC
4045 150p | 4511 149 | ca3140T 72p| 709HC 105 64p 5082- 7660 yellow CA 233
4046 | 130p | 4512 | 98p | CA3160E 90p| 709PC dil  36p | 5082- 7663 yellow CC g
4047 99p | 4513 | 206p | ca3160T 99p) 710HC 105 65p | 5082- 7670 green CA
4048 60p | 4514 260p Optamps 710PC dii  59p | 5082- 7673 green CC
T e GO e THETAT— 670 723CN 650 | 0.3 Standard HP
p ] 10! ] 3
4051 | 65p |4517 | 382p | LM3OIAN 300|400y goy o7, | 2082 7730red CA - 14,7,
LM308H  121p 5082- 7740 red CC
4052 | 85p 4518 | 103p | LM30BH 1216 747cN 0 | 05" Fairchitd
4083 | 65p [4519 | S57p | U 701 7a8cN_ - 3ep | O airchil
4054 | 120p |4520 | 109p | LM318H - 279p| nes3qT  12Cp | FNDEOO red CC 150p
X055 | 135p || 4521 | 236p | EM31BN ' 224p| nepagn 1050 | FND507 red CA 150p
TERMS: CWO pse., VAT to be added at 8% {inland), pp 25p per order. When ordering from the
OSTS and Ambit - a single combined remittance and pp charge is sufficient. Account details’ OA.
2 GreshomRouad, Brentwood, Essex.

The ICL7216BIPI is still the cheapest way to make a full 8 digit/ 10MHz frequency counter/timer,
and with 10 external components + display - it is also one of the simplest. For £19.82, it takes a
lot of beating. The mains filters have been extended now to include a 6amp IEC version at £5.10,
and with the amount of electronic noise on the avarage supply (next door's fridge, for instance) it
is a really worthwhile addition to any N TTL now includes many more
of latest types, all - of course - are absolutely prime first qunlny types. And don t forget our range
of OPTO displays includes Hewlett Package high efficiency 0.43'* types in all colours - renowned
as the finest quality in the market. For other types of component - discrete LEOs, radio and audio
devices, tuner modules, kits etc., see our other advertissment for more details - or send for the
AMBIT catalogue system. Part one (45p} includes details of our background ‘standard’ items, and
the new part two includes all the latest introductionsn-nd devel , Plus a on OSTS.

PRACTIGAL WIRELESS T.V. SOUND TUNER

(Nov. 75 articla by A, C. Alnslle) p ‘Copy of original article sudplied on request
IF Sub-Assembly (G8) £6-80. P & P 75p.
Mullard ELC1043 V'cap UHF Tuner£5-50. P & P35p.
3-way Station Control Unit £1-20. P & P 25p.
6-way Station Control Unit (Special Offer) £1-00.
Power Supply Prtd Circuit Board £1-00. P & P 30p.
Res, Caps, Semiconds, etc. for above £5-80.
Mains Transformer for above £2-50. P & P 30p.
Add 124% VAT to price of goods. P & P all items 85p.
Callers welcome at shop premises.

MANOR SUPPLIES o

172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751

COMPONENTS

Now over 1,000 types in
stock!

KITS — See the new range of low-
cost 'ELEKITS’.

MODULES — New ready-built functions.

ACE MAILTRONIX LTD SERVICE — 1st Class same day despatch.
Degt. P, Tootat Street QUALITY — All guaranteed products.

Walefied, W.Yorkshire WFISR  PRICES — Many reductions!
’ MAGAZINE

PROJECTS — Trouble-free!

i enclose 30p*, please send catalogue.

Name

Address

*Refundable with future orders over £5.00.

Practical Wireless, February 1979

START THE NEW YEAR WELL )
by treating yourself fo this
famous

Components

Catal ogue |

® The finest components cata-
logue yet published.

® 128 A-4-size pages.

® About 2,500 items - clearly
' listed and indexed.

@ Profusely illustrated.

@ Bargain List sent free.

® At £1.25, incl. p. & p., the

catalogue is a bargain.

Send the coupon below now.

HOME RADIO (Components) LTD.,
Dept. PW., 234.240 ondon Road,
Mitcham, Surrey CR4 3

z;‘,r---——-———n-——.-‘
Q : Please write your Name and Address in block capitals '
Q)
a
S5 I
S5l
02 |
‘gs |
]
wz| !
55 HOME RADIO (Components) LTD., Dept. 5,0, |
- 40 London Road, Mitcham, Surrey
° = CR4 3HD. London 912968)



B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

OSMOR 10V REED RELAY COILS 1k ohm
coil) to fit $” reeds (not supplied)2 for 50p.
HF CHOKES wound on {” x 1” long ferrites.
4 for 50p.

VHF CHOKES wound on 6-hole tubular
ferrites. 5 for 40p.

DUAL TO18 HEATSINKS 1”7
with screw-in clamps. 3 for 50p.

MAINS TESTER SCREWDRIVERS 100
to 500V, Standard size 50p. Large 10p.
RADIO PLIERS 51" £1-80. 61" £2- 0

. SMALL SIDE CUTTERS {with wire holding devu:a) £4-50.
MINIATURE FILE SETS. Set of 6 £2-20.
TAP AND DIE SETS (18 plece) contaln 1
each of 0,2, 4, 6, 8, BA SIZES in Dles, Plug
Taps, Taper Taps + American lype tap
wrench, Ttypetap wr'ch, Die Holder. £12-50.

LARGE ELECTROLYTIC PACKS. Con-
taln range of large electrolytlc capacltors,
low and high voltage types, over 40 pleces,
£3:00 per pack (+124% VAT).

Slider Switches. 2 pole make and break (or
can be used as 1 pole change-over by iinking
the two centre pins), 4 for 50p.

x 3 x 3

DUE TO A CHANGE OF SUPPLIER,
OUR STOCK ALUMINIUM BOXES
AND VINYL COVERED EQUIPMENT
CASES WILL BE AS FOLLOWS

Alumlnium hoxes wlth Ilds
ALt

37 60p

a X 3,, x ,*,, Top
AL3 AR R O 80p
AlLg 6Y x 4”7 x 27 90p
ALS 6” x 47 x 3" £1:25
AL6 8” 628 Rxaia £1-50
AL7 8” x 6" x

3” £1-75

Vinyl Equipment Cases
Blue Vinyl covered steel tops with plain
aluminium Iower s«;ctlons
B (3

Co £4-00
BC1 67 x 47 x 2f £2:00
B8C2 6" x 4% x 3 £2:25
BC3 8”7 X 517 x 237 £2-50
BC4 10” x 63” x 3" £3-00
BC7 12”7 x 63" x & £3:25

MAINS TRANSFORMERS. Type 15/300

240V Input. 15V at 300m A output .£1-50 each.

MAINS TRANSFORMERS. Type 45/100,

:4105%20 110, OV input. 45V at 100m A output,
each

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY)

CELESTION 8 x 5" ELIPTICAL
SPEAKERS, 20 ohm, 3 watts rated, £1-50
each + 12§% VAT.

1C AUDIO AMP PCB. Output 2 watts Into
3 ohm speaker, 12V DC supply, size approx.
51" x 14" x 1" high, with intergal heatsink,
complete with circuits, £2-00 each.

NICAD CONVERTER PCB. (Low power
inverter). Size approx. 4 x 13” % 17 high,
12V DC supply, 60V DC output, through pot
on pcb, for charging Nicads, ete. {ideal for
charging portable baneries from moblle
supply). Orlv :eeds one BFY50/51/52 or

Dept. P.W.5 STATION ROAD, LITTLEPORT,
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

SPECIAL DFFER FOR COMPUTER BUILDERS, ETC.

19 way ribbon cable, decimal coded, 4 metres for £1-25
13 way haavy-duty ribbon cable, decimal coded, {ideal for
PSU runs} 3 metres lor £1-50

CLAREED REED RELAYS, complete
w:th reeds, TYPE 1, Size approx. 2§ x

X §”, 2 pole make, 9V 400 ohm coil,
35p each. TYPE 2, Size approx. 2§ x 1% x
17, 2 pole make + 2 pole break, 2 x 9V 200
ohm coils, 80p each

VIDICON SCAN COILS {Transistor type,

but no data) complete with vidicon base
£8-50 each. Brand New.

CAMBS.. CB6 1QE

TCOPI TEMPERATURE CONTROLLED

Temperature controlled Iron and PSU. £30+
VAT (£2:40).

SPARE TIPS

Type CC slIngle flat. Type K double fiat fine
tip, Type P, very fine tip £1-50 each + VAT
(8p). MOST SPARES AVAILABLE

WELLER SOLDERING IRONS
EXPERT. 8ullt-in-spotlight I[lluminates
work. Plstol grlp with ﬂnqertlp trigger. High
efficlency copper soldering tip

EXPERT SOLDER GUN “WD £12-00.
EXPERT SOLDER GUN KIT (spare blis,
case, etc.) £15-00. Spare blts 40p pair.

similar transistor, which can be
direct on the pcb pins on board, fitted with a
star-type heatsink (Not Supplied). £2-00 each,
THE NEW EAGLE INTERNATIONAL
CATALOGUE IS AVAILABLE ON RE-
QUEST containing Audio, In-car, and
test equipment, etc.

DECIMAL KEYBOARDS, pressure sensi-

tive tyoe, when pressed contacts go from"

O/C to approx. 25 ohms. Swntches only, no
encoders. Size approx. 37 x 3", with large
square touch plates. 0—9+Clear, A, B,
Dual Watch, and spare. Few only, £2-00
while stocks last.

TYPE 8079 FULL RANGE SPEAKER, 10"
dla, 15 ohm, £5-00 each (or 2.for £9- o) +
12{/ VAT.

IC TEST CLIPS, clip over IC while stlil
soldered to pcb or in socket, Gold-plated
plns, ideal for experimenters or service
engineers, 28 pin DIL £1-75, 40 pin DIL
§§ gg Or save by buying one of each for

GLASS BEAD FEEDTHROUGH INSU-
LATORS. Solder-In type, overall dlu.
approx. Smm, Pack of approx. 50 for 50p.

PLASTIC PROJECT BOXES with screw
on llds (in black ABS) with brass Inserts.

Type NB1 epprox 31" x 23" x 1}” 45p each
Type NB2 approx e} x 3" x 13" 550 each
Type NB3 approx 43" x 33" x 13" B5p each
Type NB4%approx B4” x 5} x 317 £1.50.

SEMICONDUCTORS
B SX20 (VHF Osc/Mult). 3 for 50p.
B C108 (metal can), 4 for 50p.
PBC108 (plastic BC108). 5 for 50p.
BFY51 Translstors. 4 for 80p.
BCY72 Transistors. 4 for 50p
PNP audlo type TOS Translstors 12 for 25p
BF152 (UHF amp/mlxer). 3 for. .wp.
2N 3819 Fet., 3 for 80p.
BC148 NPN' SILICON 4 for 50p.
BC158 PNP SILICON, 4 for 50p.
BAY 31 Signal Dlodes 1010r 35p.
IN4148 (IN914) 10 for 2
C107 (Metal can) 4 1or sop.
SCRs 400V at 3A, stud type, 2 for £1-00.
TIPZDSS SIIIcon PNP power transistor. 60V at
15A, 90 Watts, Flat pack type, 2 for £1:50.
GERMANIUM D!ODES, approx 30 for 30p.

741CG op amps by RCA, 4 for £1.
RED LEDs (Min. type) 5 for 70p.
TO3 translsto? Insuiator sets, 10 for 50p

DIE-CAST ALUMINIUM BOXES

Send for Latest Price Llist.

PLUGS AND SOCKETS

BNC Plugs, new 50p each.

N-Type Plugs 50 ohm, 60p each, 3 for £1:50.
PL258 Plugs (PTFE) brand new, packed with
reducers, 75p

5023 Sockatl (PTFE). brand new (4-hole
fixing type). 60p each

SOLDER SUCKERS (Plunger type). Stan-
dard Model.£5-50. Skirted Model £6. Spare
Nozzles 80p each.

'NEGW MARKSMAN RANGE OF SOLDER-
N

5140D 40W 240V £4-50,

$125DK 25W 240V + blts etc., KIT £5:30.
BENCH STAND w!th spring and sponge for
Marksman [rons £2:70.

Spare bits MT9 (for 15W) 60p. MTS (for 25W
50p, MT10 (for 40W) 55p.

ALL PRICES + 8% VAT

-MIXED COMPONENT PACKS, contain-

Ing reslstors, capacltors, pots, etc. All new.
IHum:lmdl of Items. £2 per pack, while stocks
ast i

BSR AUTOCHANGE RECORD PLAYER
DECKS with cue device, 33-45-78RPM,
for 77, 10", 12” records. Fitted with SC12M
Stereg Ceramlc cartridge and styli. Brand
new £14-00 + 12§% VAT

GARRARD AUTOCHANGE RECORD
PLAYER DECKS, Model 6-300, with cue
device, 33-45-78 r.p.m., for 77, 10", 12"
records. Fitted with KS41B Stereo Ceramic
cartridge and styll Brand new £16-00 + 12§ %
VAT. Pleae note, record decks sent by
Roadline, allow 14 days for dellvery.

FULL RANGE OF BERNARDS/BABANI
ELECTRONICS BOOKS IN STOCK.
S.A.E.FORLIST.

VARICAP TUNERS Mullard tyDe ELcmsl
05. Brand New, £5:00 + 124% V

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up to
50V working. Seatronic Manufacture Approx
100. £3-50 per pack + 124%

Dubliler Electrolytics, S0LF, 450V, 2 for 50p.
Dublller Electrolytics, 100uF, 275V, 2 for S0p.
Pleasey Electrolytics, 470L:F, 83V, 3for S0p.
TCC Electrolytics, 1000uF, 30V 3 for 80p.
Dubtller Electrotytics, 5000uF, 35V, 50p each.
Dubllier Electrolytics, 5000IJF 50V 80p each
ITT Electrolytics, 6800LF, 25V, hlgh grade
screw terminals, with mounting clips, 50p
each.

PLEASE ADD 12t% VAT TO ALL
CAPACITORS.

SAE with ALL ENQUIRIES

Please PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN CALLERS WELCOME BY APPOINTMENT ONLY

Tetephone 01-440/8841

SOUTHERN VALVE GO. REVRRRRER werrs, o FoA™

MAIL ORDER ONLY. MINIMUM ORDER %0p

Some leading makes available. VAT invoices issued on requesl.
All New and Boxed. "'Quality'’ Branded Valves. Guaranteed 3 months. BVA etc.
6% Allowed inTieu of Guarantee | Already deducted from our Prices!
NOTE: PLEASE VERIFY CURRENT PRICES. Correct anly at time of going to press.

BUZZERS, GPO open type 3-6V 30p. Lar

MICROPHONES: EM506 Electret Dual Im)
£11:00. Electret Madel ECM105 Pencil Hand

31 CHEAPSIDE, LIVERPOOL L2 2DY
Mp (S(I)'I(( + 500;2) Imp Stt':ck Mic, w].th Battery
ics IKQ impedance, with standard Jack £2 85.
EM104 Tie Clip, Electret supplied with battery 1K imp £4-95. UD130 Duel imp (50K +€oon)
maving-coil dynamic mic, cardied response £8-25p
ge plastic domed type loud note 6 or 12 volts 50p.
Solid state’ buzzers, miniature, 6-9-12-24 volt 15ma 75p each.

MAINS TRANSFORMERS all 240V AC primary, postage shown in brackets per
transformer. 6-0-6 100ma, 9-0-9 75mu. 12-0-12 50ma 75p each (15p). 0-4-6-9 150ma no mount-
ing bracket, 65p (20p). 12-0-12 100ma 95p (15p). 12V 500ma 85p (22p). 12V 2 amp £2-25 (45p).

DY86/7  53p|EF86 §5p | GY501 £1-40(PCF802 80p ;PL6  £%-00|PY500A £1-80
EF89 55p | PC86 78p|PCF805 £1-70{PL81A 65p (UBF89 42|

p
EFI83 55p (PC38 18p{PCF806 75p{PL83 50p |[UCCBS  50p

ECC82  GOp!EFI84  55p|PC97  75p|PCF808 £1-70 PL84 _  50p |UCHBI  58p 12V 4 amp £2-75 (54
J p). 15-0-15V 1 amp £2:10 (45p). 30-0-30V 1 amp £2-15 (S4p). 0-12-15-20-24-

ECCB - ebn[EH9D  60p|PC0  65p|PCLs?  Ese ;tggg} a5 |gSEE2 I 30V tappad at 2 ama £4-50 (34, 20-0-20V B o £330 (B4ny 2oy 1 e 148 (45p).
85 50p. ar 4 £ N PC o 509 Beid 65" PL308  £1-60|UF80 so" 18V 1-5 amp rectified £2'00 (45p) 35V 2amp, 2-5V 2 amp Torold £2:95 (54p). 20V 2-5 amp,

ECHg1 55p EL84 500 | PCCi P P p £2-20 (54p), Murata MA401L 40KHZ rec/send transducers £3-25 pair.

S SRR T ;gtggS} T D L AR o SMITHS TRANSISTORISED AUDIBLE WARNING DEVICE, 6-12V, 30p.

ECC ORI ENE, R SluTPCCits Sob BCLES S e T O :&ﬁlzgfpgrwlz;%us. Reed Board with 14 12v Reed SP c/o RLAS £1-75. LM309K 5v

ECLS6 72, |EYSIOA £1:60 PCFE6  60p|PCL200 £1-40|PYES 85p|U25 80p LT A (T s DS

Ees0 AT 435I PEFa0T “somIPPLO00 £1.39|PVB0T  6ap 2 22?2393‘3?%2 JAALY AC/DC., 150mA DC current, 0-100KQ res. mirror scale, switched

01, same as KRT 100 but range selection is by prod insertion, £3-50.
TAPE Hi ADs Mono Cassette £1-30. Stereo version £3-00.
SOLDER SUCKER, high suction eye protection shieid £4-95.
P1I5!0JECT B?GXSEOS black plastic ABS with fid 75 x 56 x 35 44p; 95 x 7 x 35, 52p
1 x 95 x

We offer return of post service. CWO ONLY, No C.0.D. MANY OTHERS
Post free over £20. £6 to £20—80p (max.) AVAILABLE
Items in stock at time of 90ing to press but subject to possible market fluctuations
if unavoigable.

STOP PRESS One valve post 13p, each extra valve 6p. Large valves 2p each extra.
oAt SR L, : . TERMS: cash wlith order, (or of’ﬂcnal orders from colleges etc). Postage 30p unless other-
EE;S;:-';::CR MAX 75p. LISTS AND ENQUIRIES, S.A.E. PLEASE! wise shown, overseas post at cost. VAT inclusive prices. New llfustrated Catalogue
ALL PRICES INCLUDE VAT @ 12{%. now ready. S.ALE. please.

Progressive Radio, 31 Cheapside, Liverpool L2 2DY. Tel: 051 236 0982,

ENQUIRIES WELCOMED FROM TRADE and RETAIL (same prices)

WE ARE ONLY A PHONE CALL AWAY

BCTRONIGCS AGTON)ETD, 01-994 6275

WEST LONDON'S LARGEST RETAIL ELECTRONIC COMPONENT STOCKISTS

.. EL,

FOR FOR FOR
RESISTORS POLYESTER FUSES HARDWARE TRANSISTORS  CHOKES !
RCLUoING POLY- KNOBS DIODES FORMERS '
METAL FILM CARBONATE SRpnsIsTer THYRISTORS
METAL OXIDE POLYSTYRENE CASES SCR's LE.D.s FERRITES
CARBON FILM TRANSISTOR 5 oA
WIRE WOUND SILVER MICA SKTS SLEEVIN TTL CMOS
MmO wreasce | | GRS ndwroness
METERS
PRESETS TUNING CAPS MANY SURPLUS  YEROPRODUCTS INDUCTORS BEEBS s HOLDERS
CAPACITORS TRIMMERS BARGAINS  P.CB. IF CANS LENSES & NEONS

GCToON) LT

Registered in England 1179820.

JJJ‘J &

Trade: 270 ACTON LANE, CHISWICK, LONDON. W4 5DG.

Retail: 267 ACTON LANE, CHISWICK, LONDON. W4 5DG. TEL: 01-994 6275.
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: : This new style course will enable
‘ anyone to have a real understanding
ey by a modern, practical and visual -
’ method. No previous knowledge is

required, no maths, and an absolute
minimum of theory.

’ You learn the practical way in
ere s ow easy steps mastering all the essentials
of your hobby or to further your
career in electronics or as a self-

ou mas*er employed electronics engineer. :
All the training can be carried out
" in the comfort of your own home

® and at your own pace. A tutor is
e ec ron Ics. available to whom you can write, at
. any time, for advice or help during
your work. A Certificate is given at

Aol A fhe praCt ical WCIY. the end of every course.

1. Build an oscilloscope. ' -

As the first stage of your training, you actually build -3
your own Cathode ray oscilloscope! This is no toy,

but a test instrument that you will need not only for § o
the course’s practical experiments, but also later if |
you decide to develop your knowledge and enter the
profession. It remains your property and represents
a very large saving over buying a similar piece of
essential equipment.

2.Read, draw and understand
circurt diagrams.

In a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and their servicing procedures.

3.Carry out over 40 experiments
on hasic circuits.

We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining all types of electronic equipment,
radio, t.v. etc.

4 Free Gift.

All students enrolling in our courses receive a free
circuit board originating from-a computer and
containing many different components that can be
used in experiments and provide an excellent example
of current electronic practice.

r N N D I D ST S S .
Post now,-without obligation, to:- WB279

I BRITISH NATIONAL RADIO & |
ELECTRONICS SCHOOL |

i

i
Wi

/A

AUl

LN = N

P.O. Box 156, Jersey, Channel Islands. 1 = 4-,:.

I NAME _ = l \§§'§
S SV

ADDRESS

Block caps please I

L NN IED DI B I aE BN s .
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The 1L.C.E. range of multimeters provide an L £
unrivalled combination of maximum perfor- e e ~T=7 e [©] ™
mance within minimum dimensions, at a truly Y : a
low cost. Plus, a complete range of add-on - -
accessories for more ranges, more functions.

Supertester 680R Microtest 80

(illustrated) Supertester 680G * 20kQ/V, = 2% fsd on d.c.
* 20kQ/V, £1% fsd on d.c. * 20kQ/V, £2% fsd on d.c. 4kQ/V, £2% fed on a.c.
4kQ/V, £2% fsd on a.c. 4kQ/V, £2% fsd on a.c. * 40 Ranges - 8 Functions
* 80 Ranges - 10 Functions * 48 Ranges — 10 Functions * Complete with case —
* 140 X 105 X 55mm *109 X 113 X 37mm only 93 X 95 X 23mm
£32.00 + VAT £24.50 + VAT £16.60 + VAT
(For Mail Order add 80p P&F) (For Mail Order add 80p P&P) (For Mail Order add 80p P&P)

All I.C.E. muitimeters are supplied.complete with unbreakable plastic carrying case, test ieads, etc. and a
50-plus page, fully detailed and illustrated Operating and Maintenance Manual.
Now available from selected stockists. Write or phone for list, or for details of direct mail-order service.

) Electronic Brokers Ltd.
H 49-53 Pancras Road, London NW1 2QB
_ Tel: 01-837 7781

J. BIRKETT

Radio Component Suppliers
25 The Strait, Lincoln LN2 1JF. Tel: 20767

400mW ZENERS Unmarked Good 36, 6-8, 10, 11, 12, 13, 16, 18, 24, 30, 33, 36v. All
at 10 for 40p.

ERIE RED CAP -01uf 100v.w. SUB-MINIATURE CAPACITORS @ 5p each.

BD187 4 Amp NPN PLASTIC POWER NPN TRANSISTORS G 5 for £1.

MURATA 10-7MHz CERAMIC FILTERS @ 27p, VERNITRON FM4 10-7MHz
FILTER @ 50p, MURATA 455KHz BFB FILTER @ 30p.

10 Amp S.C.R.s 100 PIV @ 25p, 400 PIV @ 50p, 800 PIV @ 60p.

DAU TRIMMERS 2 1o 9pf @ 10p, 6 to 45pf @ 10p, O 1o 125pf @ 12p, B to 140pf @
15p, TETFER VHF TRIMMERS 10pf @ 18p. i
VHF POWER TRANSISTORS unmarked Good 2N 3375 @ £1, 2N 3866 @ 3 for 75p,
2N 3553 @ 3 for £1-10.

ELECTROLYTIC CAPACITORS 1000uf 100v.w. @ 50p, 2200uf 100v.w. @ 60p,
3300uf 64v.w. @ 60p, 3300uf 40v.w. @ 50p.

HC6U CRYSTALS 38MHz, 40MHz, 44-3MHz, 45-9MHz, 46.5MHz, 46-7MHz,
48-3MHz, 50-1MHz. All at 50p each.

3 PIN PLUG AND SOCKET like R.S. European Type with Two Metres of Cable @ 75p
pair.

10 ASSORTED PUSH BUTTON BANKS less knobs for £1-30.

SUB-MINIATURE TANTALUM 4-7uf 10v.w., @ Sp, 6 for 25p.

60 2 Watt ZENERS assorted untested @ 57p.

DISC CERAMICS -O1uf 50v.w. @ 20p doz. - 1uf 18v.w. @ 25p doz.

100 MINJIATURE DIODES CV 9637 pre-formed leads @ 57p.

VHF FETS 40673T @ 33p, E304 @ 25p, J310 @ 20p, MFE 131 @ 60p, BF 256 @ 25p,
2N 38197 @ 20p.

MINIATURE BUTTERFLY PRE-SET VARIABLE CAPACITORS spindies
easily extended 25 x 25pf @ 50p, 38 x 38pf @ 60p, 38 x 38pf Wide Spaced @ 65p.

50 VARI-CAP DIODES LIKE BA 102 untested @ 57p.

200 }, § Watt RESISTORS assorted for 75p.

Our new 1978 catalogue lists a card frame system MULLARD VARIABLE CAPACITORS Solid Dielectric 195 +80pf @ 40p.

that's ideal for all your module-projects — they oA T R e a e e e 10 2URI243 CRYSTALS psaprichie
used it in the ETI System 68 Computer. And ‘| TRANSISTORS 6C 548 & 10p. 6 for 50, BC 545 @ 10p, 6 for S0p.

we've got circuit boards, accessories, cases and COTLFORMERS 4" Dio with seve ot 8 e e,

boxes — everything you need to give your equip- B S
S DI AN deiancl, SEAETAS NI g 100U 100v w- WIRE ENDED ELECTROLYTICS 30, 5 for 35p.

post and packing, and the catalogue’s yours. MC 3340 ELECTRONIC ATTENUATOR I.C. with data ® 50p.

1uf 25v.w. ELECTROLYTICS ai 6 for 25p.

20 PHOTO TRANSISTORS AND DARLINGTONS assorted untested @ £1.
SOLDER-IN FEED THRU's 6-8pf, 1000pf all 20p doz.

MULLARD T PACK 800MHz TRANSISTORS BF 362 @ 25p.

CRYSTALS 10X 8010KHz @ 40p, 10XAJ 7010KHz @ 30p.

VARIABLE CAPACITORS 25 + 25 + 25pf 1* Spindle direct drive @ 75p., -

VERO ELECTRONICS LTD. RETAIL DEPT. ELECTRET MICROPHONE INSERTS with FET Pre-amp @ £1-85.
|ndustria| Estate Chandlers Ford Hants. 805 3ZR (P)l\t/a:rsst::sdgoz?g‘ Loorstpost and packing, uniess otherwise stated, on U.K. orders under £2.

& Telephone Chandlers Ford (04215) 2956 i/
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CLIMAX HOUSE, FALLSBROOK ROAD,
LONDON SW16 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE

Rs VALVE MAIL ORDER CO.

SEMIGONDUGTORS BCY72 013 QA70  0-30 [ OCs2 065 | ZS271 O- 0-25 | 2N3055 070
BCZi1 1-50 OA79- 0-30 | OCs3 065 | 25278 0- 0-30 | 2N3440 0-80
BD115 0-45 OABt  0-30 065 | ZTX107 0O 120 | 2N3441 0-80
AA19 010 | ASY26 040 | BC159 01 BD121 1-20 OA85 0-30 | OC122 1-50 | ZTX108 0- 015 | aN3442 110
AAY30 0-27 | ASY2] 040 | BCi67 0-1 BD123 1-20 OA90 008 | OC123 175 | ZTX109 0- 020 | 7N3505 0-80
AAY32 042 | ASZI5 1:25 | BCI70 0-1 BD124 1-30 OA81 008 | OC139 225 | ZTX300 o0- 0-20 | 7N3g14 1-50
AAZ13 0-18 | ASZ16 125 | BCi71 01 BD131  0-35 OA95 008 | OC140 275 | ZTX301 0- 0-26 .
ot AR R R v S sw | S i et R
: 135 0-34° : 0C170  1-00 | ZTX303 0- 0-35 43
AC107 060 | ASZ21 200 | BC177 0-15 | BD136 0-3¢* | BF250  0:32 EXE8  1-50 8ﬁ§?f 10 | 06171 100 | ZTX304 0 DRl I A
ACI25 020 | AUI10 1-70* | BC173 014 | BD137 0-35* | BF336 0-20° | Gexed1 1.73 | OAz200 1.00 | OC200 1:50 | ZTX311 0 054500 I 2ST0SHR0LS
AC126 020 | AUf1a 1:70° | BC1739 016 | BD138 0-40° | BF337 0-30° | Goam 893 | Oazaos 1.00 | OC201 175 | ZTX314 o g7451l | B2N3705R Ot
AC127 020 | AUY10 1-70° | BCi82 011° | BD130 0-43* | BF33 0-31° | gusm o OAZ208 1-00 | OC202 1-75 | ZTX500 o0- 0:50 | 3N370n 0-10e
AH SE ORI M| B L e b mm v SRR GRS oo 1 LS 1% N o
ACI41K 0-35 | BA154 0-09 | BC212 0-13* | BD81 1-10 | BFSel 0-20° OCI18 290 | 5C05 2-50 | ZTX503 0- 03558 Har il OO
ACi42 020 | BA{55 010 | BC213 o042* | BDi82 118 | BFSes 020° | MO 0C20 250 | 508 2.50 | ZTX504 0- 0-25 | 2N3711 0-10%
AguzK g-gg gAws 0-09 ggg;? 0-152 33237 0-40 | BFWI10 0-65 MJEg:[I? ;;} gggg :;g OC207 1-75 | ZTX531 0 1-50 gngm 12';3
AC176 0 AW62 0-05 0-09 238 0-55 | BEW11 065 L ] OCP71 1-25 | ZTX550 o 025 :
] ’ : ; y MJES20 0-52 L :
AChs PR BAd: 0 | SR N BRMR I ROt R e an | OB SR SR o e ¥ 135 | awe o
ACY17 085 | BC107 0-12 | BC303 ©0-24 | BDY20 1- DrXes 0123 | MJE29S5 125 | ocog .9 Racos” g | INeoor o008 gHig A, s 2N3820 0-45%
Svie o8 4 . 270N MJE3055 075 | OC28 2 212215 0425 -55*
A 080 | BCi08 0-12 | BC307 0-10° | BDY60 050 | BFXss 021 H 00 | RoploB «-75% | 1N40O2 ©0-06 | 2N2219 0-24 | 2N3823 0-55
ACY19 075 | BC103 013 | BC308 o-fo* | BFI15 025 | Bryso o.26 | MOEI92 0300 | OC20  2-00 | 7ices ‘o-30 | 1N4003 0-07 | ZNz2zo 018 | 2N3®Es 0-72
: 3 3 : i MPF103 0-30° | QG35 g -13*
ACY20 0-70 | BCi13 0-12° | BC327 0-20° | BF152 018 | BFys1 o¢-26 1-50 | 116D 1.20 0-07 | 2N2221 O 2N3904 0-13
ACY21 0.75 | BGite 043+ | pCags o0-8* | BFIS3 020 | Drysy o5 | MPFIO4 030° | oce 1.0 | Tiiage” 0.20 IN09s .08 | oNass2 -:B 2N3905  0-13%
ACY39 1-;0 BC115 0-14° | BC337 0-18° g;}g; 3-12;’ BFY64 026 m;gfgsg'gg: OCH  0:80 | TiPooa 0 41 | INAGDS 0.08 | oNozo3 2.75 | 2N3o0e 0-13
AD149  0-70 | BC116 0-15° | BC338 0-17° F BFY90 1-2 240 | Oc42  0-75 | TIP30A 0-44® | 1N4007 0-09 . 2N4058 0-14%
ADIST 045 | BGIl7 0.47+ | BCY30 100 | BF160 016 | BSxlo 0.53 | MPSASS0-25° | ELS 2128 | Tibaia 0-45 | 1N008 0.06 | aNassoA 033 | 2N40%D 0-10°
AD162 045 | BC11a 0-10® | BCY31 1-00 | BF167 020 | BSxoo o.20 | MPSUO10:367 | OCas  0-60 | T1pagA 048 | 1N4148 0-06 | 2N24g4 0-20 | 2N40BO 0:12°
AF106 045 | BC125 0-16® | BCY32 1-.00 | BFi73 020 | gSxof 0-20 | MPSU060-467 | OC45  0-55 | TIP33A 1-69 | 1N5400 0-13 | 2N2646 0-55 | 2N4061 0-12¢
ripn g et e | Bt 4 | NG e e domeah TR I et Aot g
s 14 e 0-24 | BTY79/400R v . T1P41 o 1 o : 2 4 0-15°
AF116  0-35 | BC136 0-15* | BCY39 3-00 | BF179 0-25 ! 3-19 | NKT401 2-00 88:’/"; ?S’i T1P42ﬁ 3-% 13330 3-33 5?15333 2-215 2N4126 0-15°
AF117  0-35 | BC1a7 0-15° | BCY40 1-00 | BF180  0-30 | BU205 1-75* | NKT403 173 | qeop  g.65 | T1P2855 1-67 | 15821  0-07 | 2N2907 o©0-21 | 2N4286 0-20°
AF139  0-40 BC147 0-09° BCY42 025 BF181 0-30 BU206 2-25% NKT404 1.73 QC7s 065 T1P3055 0 26301 1-00 2N2924 0-21* 2N4288 0-22+
AF186 1-20 | BC148 0-08* | BCY43 0-25 | BF182 0-30 | BU208 2.00% | QA5 0:95 | OC786  ©0-55 | T1S43 0-45° | 2G302  1-00 | 2N2925 0-22° | 2N4280 0-24*
AF239 0-45 | BC149 0-09° | BCYS8 0-16 | BF183  0-25 | BY100 045 | OA7 055 | OC77 1-20 | ZS140 0-25° | 2G308  1:10 | 2N2926 0-14° | 2N5457 0-35%
AFZ11  2-75 | BC157 0-09° | BCY70 0-15 | BF184 025 | BY128 014 | OA10 0-60 | OC81 0-65 | L5170 021 | 2N404 1-00 | 2N3053 0-25 | 2N5458 9-35°
AFZi2 2-75 | BC158 0-08* ' BCY71 017 | BF185 0-25 | BY127 015 | OA47 014 | OC81z 1-20 ' ZS178 0-54° | 2Ne96  0-25 | 2N3054 0-50 | 2N5459 0-35°
VALVES EH90 . 1-28" | MU14 1-00° | PL81 1-42° | UB41 1-25° 6BL6 _ 85-06 | 6KD§ 4-78° | Y4 1-60
EL32  1-50° | N78  9:00° | PL81At 1-12° | UBC41t 1 00° BBLIGT 3-86° | 6L6G  2-50° | 724 1-85
EL33  3-50° | OA2f 055 | PLs2 0-60° | UBFB9 0-60 6BNE  0-80° | 8L6GA 1-50° | 12476 1-20
AZ31  1-10° | ECCS3 EL34 OB2t 060 | PL83t 0-55% | UCC84  1.10 6BQ7A 1-55° | 6L6GT 0-85° | 12AT7+ 0-50°
CBL31 1-50 | ECC84j (Thorn) 1-60 | OC3t  0-75 | PL84t 0 75° | UCCI5t°0-55° 6BR7  4-00* | 6L6GC 1-95° | 12AU6 0-65°
Cezz zoor Eggggi EL3é(Muliard) | B3t o.78 PLS4/5001 ucesn C 11 6BR8t 1-20° 200 | 12AU7t 0-47°
. E R -20° Ty 4-00" P g 3 4
DAFott 0-40% | ECCOTf EL41  1-25° | PCast 0-85° | PL50BH 1-60° HSHS?T 0 68 oo 378 | thab 105 IEN‘? Sae
SR o ESh i ae lmnee MR odmom ) Lol e R
A0° ; -08° : 3 1-44° 6BX7GT 4-96° | 6P25  3.60* | 12AY7f 0-85°
DFe5  1:00° | ECFazt EL84} 045 | pcooot UF4 1-00® 8826  1-18° | 607 2.20 | 12B4AT 1-00°
OKS 1:05 5 EL8ST 075 UFB0t  0-50° 6C4t  0'55° | 6R7 180 | 12BA6 0-65°
Dko2 1-25% | ECHé2 1 435 ‘UF8st  0-65° 6CBBAT 0-55° | 6547 145 | 1 1-60°
Dee 1| S ol | b U i eateale s 1 | o b
- f 1-72¢ F7 160 | 12BY7 0-80°
DL94  1-20* | ECHB4} EMSO  1-10° uULsst 0-85° BCH8  4-42° | BSH7 1.50 | 12Et 7-10
Dbl | il o o L L sl s et e
. P 0-75° 4 7280 30C17  1-88%
-80° | ECL83 EMss 1257 UYss? 0-65° 6D2f  0-40° | 6SLIGTH 20C18  1-44° 0
EASCA0 0.595 | ECELob07-00- | ENG: 2.34- 1RoE T 05se opate 300 | asNTGTE o | SoFiaz 142 .
- ! 0° OFL1/2 1-12° o
ACSt 050 EY51t 0-75° = -40" . -72° R
DG E o B e s il s i Sl T '
: 2-00 | 2AS1S 10-00 1-50 3001 0-84° .
EBST .40s | EFe2 EZ8or .50+ | PGFoos 1 aavea-0Ad. | 32eT 1 o2y 16 | ose 200 | mcls i ,
R ; -50° . 8 e0* | 6 2-00° | 30L17 1-72° | 6146A 5.2
EBC33 1-75* | EF50 EZ8if 0-50° 1-44* | QQV06-40At | 3CX100A5 6F28  1-16= | sUat  0-55° | 30P4  0-92* | G146B  5.58
EBC41 1-25% | EF8OT EZ9o+ o0-60° | PCL82{ 0-80 13-00° 20-00 6HZN 105 | 8UBAT 0-55* | 30P19 1-12° | 6150 600
EBCBI 1-10* | EF 6232 125 | PCL83f 0-92* | R17 1-65 | 3s4]  0-75° BHIN 1.05 | 6V6GTH 0-65* | 30PL1 1-32° | 6442  15-00
Eg%lg 9757 | EFes 2 4007 :gtg; 975 | Ris 1-00 | 3Vat  1-00° 6HB 180 | exat  0-60% | 30PLI3 172 | 6973 352t
-50° ‘52 P . 6Jat 1-20° | 6XSGT+ 0:60° | 30PL14 1-68* | 7588  11-38*
EoFes 1287 gggﬁ KTe1' 380+ | PCLes 0-85 646t 0 55° | 787 170 | 30PL1S 1-72° | 7567  19-60*
EBFast 8451 CLBoS/85F 6J7  0-80° | 7C5  1.75° | 35W4 0°60% | 7868  3-94°
gaLat’ 7807 | ERazt K88 625 0-96 6KaN 125 | 7C8  1-25 | 50C5 - 070% | 8068 550
5e | EF98 25° | KTWe1 1-75° | PD500  3-60* 6K66T 130 | 7H7 200 | 8542  1-50 | 8136  2-44*
ECCB1t 0-50* | EF183f 0-70* | KTwé2 1-75° | PFL200 1-12° . ! 6K7 150 | JR7  1:50° | 90AG 7.96
ECC82f 0-47° | EF18¢f o0-70° | KTWe3 1-75° | PLI6T 1-12= | UAR42 1.25. sza HEH B8 175 | 7187 2.25¢ | 9oav 7.96
lNTEGRATED clncul'rs 7454 0-18 | 7491 0:80 | 74118 100 | 74144 2:50 | 74173 1-40 | 74196 1-20 | TBAS30 198 | TBA920 2-90
7460 0-18 | 7492 060 | 74119 1-50 | 74145 090 | T417T4  1-50 | 74167  1-10 | 1RAs4sg TEA9200 299
7470 0-35 J o ! 3 . :
7400 0-16 | 7412 0-26 | 7432 0-30 | T4m 033 | 13 el i e s }3‘; AL 2:3 | s 2% TBA 4 TBAggooz-w
7401 0-16 | 7413 032 | 7433 0-36 | 7473 038 | 7495 072 | 74122 080 | 74150 q.50 | 74178  1-25 | 76013N 1o 55°°3.zz- ‘TCA270Q 2-99°
7402 0-16 | 7416 0-32 | 7437 0-32 | 7474 040 | 7400 080 | 74123 1-00 | soet ggc | 74170 .28 | LM30SK 1-50 | TBASs0CO TCA760A 138°
7403 096 | 7417 0-32 | 7438 0-32 | 7475 0-54 | T8 80| 74125 055 : : TAAS570 2-30° - g
7404 017 | 7420 017 | 7440 018 | 7475 o0-40 74126808 ¢ 5510 | FIA1SSEERIETSE S7 4180881 R1 5 3z DIL
7405  0-16 | 7422 020 | 7441AN 0-85 | 7480 0.5 | 74100 1-50 | je08  gloy | 74185 085 | T4te0  1-50 [ TAAGS AT as
7408 040 | 7423 0-32 | T442 072 | 7482 0-75 | ANOT 045 | g5 g.qg [ 74156 0-85 | TAIO1 150 oo | Tearea ¥ | Sockets
7407 0-40 | 7425  0-30 | 7447TAN 1-90 | 7483  0-90 | 74109 0-70 | 74136 .55 | 74157  -75 | 74192 1-35 | [AAT00  3-91. 2-30°
7408 020 | 7427 030 | 7450 018 | 7484 106 | 74110  0-50 | 74141  o0-80 | 74150 210 | 74183  {1.35 | 1BA480Q Q 8PIN  0-15
7409 0-20 | 7428 0-43 | 7451 018 | 7488 035 | 74111 0-88 | 74142  2:30 | 74170  2-30 | 74104  1-25 TaAszoo”‘ TBATS0Q o2- | 14PIN  0.13
7410 0-16 | 7430 0-17 | 7453 0-18 | 7490 052 | 74116 1-75 | 74143 2:50 | 74172 4-30 | 74195  1-00 2:30° | TBAS0O 1-20 { 16PIN  0-17
’ 5ADP1 3s- » ]
BASES GRT’S | e 3300 | VSRS, &0 | THORN NEW LIFE COLOUR TUBES FULLY GUARANTEED |
B7G unskirted 015 5CP1* .
BTG skirted 030 | 1CP31 31-90 | scpia 4000 | TubeBasos 075
i 2APT* 8-50 *=Surplus A49-191/192X 42-32 | A63-200X 52-50
B9A unskirted 0-15 2BP1* 900 5FP15A 15-00 VAT 8%
BOA skirted 030 | 38P1 8-00 %’;775 z‘::g € A51-110X 44-00 | AB6-120X 53-61
NUVI o DP1 5-00 -
Ot 020 | 3EG1* 700 Bﬁ}'gf g:gg A56-120X 45-72 | A 67-120X 53-61
Loctal 055 3FP7 6-00 - . 1 .
Bp(l:n o A gf;?. 5 eg;_". ¥ | AB5-14X 45-72 AB7-150X ) 54-60
: - 8-00 97 5-00
HpnDL 015 | S S0 VCRe il AVAILABLE FROM STOCK FOR COLLECTION ONLY—OLD TUBE
g 7 6-00 | VCRI38A* 12-50
Valve screening 3KP1* 1500 | VCR133A*  8:00 MUST BE RETURNED. ADD VAT 12;%
cansall sizes 0-30 | 3RP1* 35-00 | VCRs17TA*  10-00
Terms of business: CWO. postage and packing valves and semiconductors 25p per order. CRTs 75p. Items marked* add 124 % -
VAT. Others 8%. 1 Indica(n cheap qulh(y version or surplus, but also available by leading UK and USA manufacturers. Pn::e Telephone 01-677 2424
ruling at ttme of d tac as ilable to approved companies with minimum order charge £10. Cnrrmaa and Telex 946708
packing £1 on credit ord.rs. Over 10, ooo (ypes of valves, tubes and semiconductors jn stock. P&P 8% VAT E & O.E

QUOTATIONS FOR ANY TYPE NOT LISTED SAE.
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MquhQ“, Electronics <7M[>

A. Marshall (London) Ltd., Dept: PW Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805 Retail Sales
London: 40-42 Crickiewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Telex: 21492. London: 325 Edgware Road, W2. Tel: 01-723 4242.
Glasgow: 85 West Regent Street, G2 2QD. Tel: 041-332 4133. Bristol: 1 Straits Parade, Fishponds Road, B516 2LX. Tel: 0272 654201

2N929 037 | 2N3417 025 | 2N4062 020 | 2N5245  0.37 | AF106 60 | BCIB2L 015 5 b } b 75 | SNTB013N 1-50
NS0 037 |N3439 03 | Ne21 027 | 2N5248 084 AFIOS 032 | aciash 012 I caaoon . 390 | Chagsr 178 | Madiriz 043 |Mjelce 030 | LMIBISKE 175 | SN7oDizND 140
2N1131 032, 2N3441  0-92 | 2N4122  0-27 | 2N5293 044 | AF114 0-70 | BC183LA 015 M CA3001  4-25 [ CA3053  0-77 | (M340T15 0-83 | (M741C74 0-30 | LM7B15KC 1.75 [ SN76018KE 1.80
2N1303  0-30 | 2N3442 145 | 2N4123  0-19 | 2N529% 044 | AFi15 070 | Ac184  0-12 M CA3002  3-30 | CA3054  1-10 | (M340T24 0-83 | (M747CN 099 | M7824KC 1.75) SN76023N 150
2N1305  0-30 [ 2N3565 025 | 2N4124 019 | 2N54D]  0-44 | AF118 070 | BC1B4L  G-15 | CA3005 250 | CA3059  2-10 | LM341P5 0480 [ \yogp g  .5g | LM78LO5CZ 030 | guocnonn 4 a0
INIE  ban|iMeay 0o |zvenzs  oand ZNISe o (A2 DI acas 011 M cesuos 40| caaosz 375 | v3eipiz 080 |CM74B-14 .50 | LM7BLIZCZ 0301 Suzeaaay” 513
1837 072|338 a7 [2W4126 D19\ nsies w16 |ar00 . 130 [ peoizta o3 Jf GA007 415 cA30me 190 | iv3aipts g0 |wa7ie 100 | (MIRISEZ O 4B snrerion 1.0
aN1890 030 | 2N3639 038 [ 2N4235 135 ) 9nsee3 020 [ar201 130 | ec2id® 0.5 [ ©A3008 255 0A30G5 110 | (M3A1P24 080 |LMSOD  0-50 =0 | SNT6115N 1-65
IN1893  0.30 | on3gas  0.40 | 2N4238  1BS 1'oncaer 035 | Ap239 070 | Beoi3la pq7 ) CAS012  1-85| CA3088  3-BO0 [M348N  0.95 { (MS11  0-50 | MCI035P 1-90 | SN76116N 1-80
NI99T 110 2nse2 025 | 2N4237 168 |augesy o3 | WOA0 126 | acara 047 @ NU3 185 [ oangyp  gop |LMISEN 060 |LMS2I 00 |MGI2Te 170 | SNTGISIN 13D
2193 050 | 2N3663 029 | SNaZen 417G |'2N5555  0:85 | AF279 088 | G214 o018 M cA3014 220 Cazomt 190 | imason  30p | IMS23 050 | MCI330P 110 | SNT6226N 168
2N2194 042 [ 2N3702  0-14 2N6108  0-55 | AF280 0-95 | 802378 0-15 M ca3018 0-75 | CA3072 190 | (M370N 330 | Lm1303N  1.15 | MC]352P  1-20 | SN76227N 130
N2217 055 | 2N3703 014 | 2N4266 032 | N6122 044 | ASY28  1-30 | BG238B  0-13 M CA3018A 110 | GA3D75  1-70 [LM37TH 235 | LM130aN 152 | MCI433G - 365 ) SNT6228N - 1.55
202218 035 |2N3706 014 | 2N4284 038 | Jue o0 e [ASYER  070(BC239C 017 M CA020 220 oo oo | LM3SOK 645 [(M1305N 152 [MC14356 220 | SNT6S3IN 0.62
pans weors on | om |\ Rl BRde b el pa foovn o) B B\ 3G L e 1 | s 1o
Nzss2 08 |aN370; 044 | 2na2es 027 | 2N1zs  oar | GROC OB BEZRIR OO0 M casoar 2.0 | Cadosoa g0 (LMITAN 338 MBIOE S0 MEIATD 1% Swressan 130

IN3708 012 | 2N4292  0-27 | 2N6288 050 | pu td 022 | Booigs  0.19 @ ©A3022  2:20{ CA3086 050 | LM37IN 180 MC14566  2-15 | SN76544N 1.60
2N2270  0-49 4 25702 3-30 - (25 -1 !CA3023 2.201 LM378N 240 | (M1458N  0.45 | MC1463R  3-90 | SN76545N 1-80
IN2388 027 2N3709 0-12 | 2N4302 0.3 25703 395 | BCI14 0-22 | BC261A 025 W 0.30 CA3088F.  1.87 M378§ 225 3 MC146BL  3-35 | 'SN76546N 1-58
N 037 |2vazin 012 |onasos o33 28708 398 aciis 022 |eC2e28 o6 ff 1©A3026 O30 casopor  p.ap [ M3TSS 2B | LMISSGN 197 | riisoR 346 | S76m50-2 0.38
IN2463 0| N7 012 |Neseo 060 | G0 Q03 BCUI6 021 |preng  gog M CA020A 090 | CA30S00 a0 | (MARORS, Tigg [ IMISION 150 | McisBel 425 | Sh7essas 0.57

2N3712 1-39 | 2N4401 0.20. ; BC118 0.22 3 CA30288  1.25 | CA3130 1.06 : LM1B12N  B-20 5.5 1
2N2613  0-90 40316 0.95 BC2648  0-65 LM3BIAN  2.70 | (M1820N 1.16 [-MC1485L 0 | SN76570N 1-80
2N2645 o.80 | 2N3714 1-56 | 2N4402 0-20 40363 1.45 | BC135 0-22 863078 0.16 CA3029 0:75 | CA3140 1-04 MC1529G  7-10 | SN76620AN 0-99
2848 140 | ana71s 70 | 2NA403 020 | gosgs  gid|BCise o021 | J30AR QR M CASo2oA 08| (oo oo |im3sin 169 | IMIBZEN 180\ Geinoan 20 | Sh7665ON 120
2M2904 031 | 2N3794 021 [2v4sp2 083 | 4paos 082 | BC137 022 | geneer g ff CASOS0 18Oy, s | LM3BIN 132 AMIBSON 190 | gissta 460 | S76R50N 06
282905  0-31°| 23813 0-36 | 2N4870L  0-58 | 40440  0-70 | BG138 0-44 | BC327 0-22 M CA3030A 220 | LM3DIAH 050 | (uagan  o.gs | LMIB4IN 190 | MM5316  4.60 | sn76eBEN 099
2N2906 025 | 2N3820 039 [ 2N4871L O-51 | 40512 170 |BC1a0 ~  0-30 | Bc328' 020 Ml CA3033 370 | LM301-8  0-30 [ uuedl g | LMIBAN 150 FMMS320 420 600 g
2N2907 025 | 2N3821  0.95 | 2N4B9B 155 | 40594 087 |gC141  0.32 | BC337 020 M CA3034 275 | (M304  2-60 LMIBABN 198 | yesor 033 |Sie11C 278
2N2923 017 | 2N3827  ©-27°| 2N4%01  1.65 | 40535 093 18142 0-32 { BCATA 017 lf CA3035 195 | (M3078  0.50 | tm3g8N  1.00 | LMTB5ON  1.90 | roe 0.85 |S6120 275
2N2924 017 2N3@54n 030 | 2N4902  2-20 | 40673 080 |BCla7 013 | BCAIs  O.16 Ml CA3036  1-20{ [M30BH .20 [(m383N  1.00 [LMIBBSN 490 | perrs  glep ferernd %8s
2N2925 019 | 2N3855  0-30:| 2N4903 275 | AC126 043 |BC14B 0.5 | BCA16  0-17 Ml CA3038  -2.90 | (M30BN  0-45 | LM555CN 033 | M2907N-8 1.80 | NEBSI 250 | Sleatc 378
2N301) 037 [ 2N3B56A  0-19.| 2N4904 1-85 | ACI27 048 |8C149  0-15 | BC547A 013 M CA3038A 4-10 | (M30SKC 1.95 | (MSGSCN  1-39 [[\M2987N-8 1.80 |NESG2 450 | St623C  bB.25
2N3020 0-75. 2N3B58A  0-20,| 2N4905 240 | AC12B 043 | BC153 0-30 | BC547B 013 CA3038 77| M317K 3.35 | LM7OTB 289 | M3301N 060 | NF565 1.39 -2[6400 4.40
ae pnlams gminen th\od o te)on S DO SEwew o e g 8w ndd
2N3055 0751 oN3866  1-98| 2N5087 030 | ACIS) 059 |BCises g5 BCsse 0.3 ff EAZOAD 18R IM3Z0TE 215 | 705y 945 LT Dy | S et
2N3108  075( 2N3901  0-30 | 2N5088  0.30 | AC153K  0-59 | BC1598  O0-17 | BCSSS 015 LM320112  2-15 NESTIN 4.5 |TAA233 135
2N3133  0-50 | 2N3904  0-18 | oN5089  0-30 | AC176 0-54 | 8C160 0.38 | BCYS54 2.40 [l CA3043  2:20 | 1M320715 215 | LM709 0.70 | LM3905N 115 | 300 .70
2N3242  0-68 b y ! CA3045 1.58 | |M320724 2-15.} LM709-8  0-50 | LM390SN  0-78 | SAS560 270 | TAA320A  1-15

2N3905 018 _AC176K 090 | BCl678 013 ;
aNs0 035 ongens  oas | 2VE128 0sZ R o igciees o [phyen 037 W L4346 O7 ) INSaOMPs 115 | IM70S.1a 049 | IMITIN 110 | SASSTD 270 | TAASON 300
01 045 yvic)  g95 | aNeidl 022 | ACIATK 065 |BC1esE 043 |Cv7T 025 [ CAI04TA 390 | LMasombiz1te | Mri01a .64 | LMosiScH aa | Saiey 249 |TMez 10
2N3302 0-39 | 2N4031 0-55 | 2N5137 022 | AC188 0-54 | BC170B 0-19 | BCY72 0-13 [ CA3048 245 | {M320MP241-15° | LM711CN 672 { LM78L12CH 0-85 | SN76001N 1.30 | TAAB50 048
2N3392 017 2N4D32 065 | oN5143 022 | ACIBBK  0.65 |BC171B  0-17 | BCY78 043 W CA3049  1.93 | (M323K  6.95 | IM723C  0.75 | (M7BL15CH 0.85 | SN76003N 2.38 | TAASS0  2.10
2N3394 017 | 2N4033  0.65 | 2N5180  0.58 | ACY17 1.00 | 8C172C 015 | BD121 220 @ CA3050 266 | LM339N  0-60 | LM723C-14 .45 § LM78L24CH 0-85 | SN76008KE 1.60 | TAA57D 220
2N3397 019 2N4036 072 | 2N5190 0465 ACY22  0-65 | BC173C 017 | BOI3I 055

1979 CATALOGUE IS AVAILABLE NOW!

LOTS OF NEW PRODUCTS AND IDEAS. Prices correct at 7 Dec. 1978. All prices include VAT. P & P 40p.
PRICE 50p POST PAID OR 40p TO CALLERS.

[+ BATTERY FLUORESCENT LIGHTING — |

Type A" —FE e - 3 Type "C" =={{

Type “B" i T T NS W’j%gﬁ] Type “D” L‘j%_ L T————
White Enamel cases as shown above, including lampholders. Type “A” or “B" £1.50. Case only, £1-00. Plastic Lampholders to suit 50p pair. Ceramic
{(adaptable) 40p pair. Tubes to fit {21 in.) £1-00. {These can only be supplied when cases areiordered due to risk of postal damage.) Case type “"C” (18 in.)
or Case type “D" {12 in.}) including lampholders £1.25.

INVERTER TRANSFORMERS, special design for maximum efficiency .. ....... ... ... ... . .. . i C oo oo L Mo o £1.00 each
Transistor, Heat Sink, Circuit board cut to size, Resistor, Capacitors €tC . . ... .. ... .. ... . . . £1.00 pack
24 iint\Eittings builjanditestedeiait bowla - cadey. - o - e Sl -« Jo O & - pl- - one @ - P T - SRWRET . BRSPS £4.95
IRYinydittol(Batte Nty REREL i a0 o - el el Sl -« ALY N Y. Sl (BT JO - D6 el . L P R o . e e e £3.95
THIS IS ABOUT HALF THE PRICE THAT A SIMILAR FITTING WOULD COST YOU ELSEWHERE!!!!

WHY NOT DO AS MANY OTHERS ARE DOING, BUILD THEM AND SELL THEM TO YOUR CAMPING FRIENDS?

PRINTED CIRCUITS. WHY NOT MAKE YOUR OWN WITH FOTOLAK POSITIVE LIGHT SENSITIVE LACQUER

Now you can produce perfect printed circuits in minutes! Method: Spray cleaned board lightly with I‘acquer. When dry, place positive master of required circuit on now sensitised surface. Expose to daylight.
develop and etch. Any number of exact copies can of course be made from one master. Widely used in industry for prototype work.

FOTOLAK Aerosol . .. .. - Plain Copper-clad Fibre-glass Single-sided Double
Developer ....... 5 DD rOXESLII B M mALhIC KRS 0TI R A R e . £1.25
Ferric Chioride . ... Approx. 2-00mm thick. sq. ft. :
Clear Acetate Sheet E Approx. 1-00mm thick. sq. ft.
DayloPens .................coononn Approx. -79mm thick. sq. ft. ..
Singie-sided Copper-clad paxolin.
Pack of 10 sheets each 245mm X 150mm . ... oo oo

Giant packs of unused mixed components! Weight 4Ibs., these contain an assortment Brand new printed circuit boards containing I.C's., transistors, diodes,

of resistors (carbon and wire-wound}; capacitors, (electrolytic, paper, silver-mica, . . . P . o
polyester and polystyrene); transistors, diodes, volume and pre-set controls and hosts r85|§tors, capi.acnors etc. etc. Itis qun.e |mp05§|ble to list these so we angy
of other "bits and pieces’. No two bags are the same, but all contain a jolly good mix- selling by weight at £1-00 per |b. This could include upwards of 100 in-i

ture of parts. ideal for the odds and ends box!!! Perbag ................... £3.00 tegrated circuits! Send as many £1's as you wish, we will weigh as varied a
. parcel as possible and refund your change!

SPECIAL OFFER! Few only 3-channel (each 750 watts) Sound-to-light | PLEASE NOTE: Al lighting and printed-circuit materials plus 8% VAT.

units. Fantastic value for money! Plug into any Other goods 121%. No VAT on overseas orders. Postage
loudspeaker socket and create your own disco-type INLAND 65p per order. Overseas include extra to cover.
light show! Any mains lamps may be used . .. £17-95 We will refund any excess paid. Any enquiries for further

details MUST include stamped addressed envelope!

: G. F. M I LWARD (ELECTRONIC COMPONENTS LTD.), 369 Alrum Rock_ﬁoa;i, B'Ham B8 3DR. 021-327 2339
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When you see'what these new CSC logic probes can do, in such a small size, and at such small
prices, there’s only one word for it:—

Amazing!

‘ LP-1 Unit Price £31.00- Post & Package £1.50- VAT £2.60 Total £35.10.
—L Clip the leads to the power supply of the circuit under test, toueh the probe tip to any pin, pad
or component and you're in business. The *HIGH" and "LOW' LEDs show logic states 1 or 0; if
neither come on you've got open circuit, tri-state, signal out of tolerance (or no powerl),
The ‘PULSE' LED flashes once for any pulse S0nsec or longer, and flashes regularly at
3Hz for high frequency trains. Then, while ‘PULSE' is flashing, 'HIGH’ will come on alone to
show duty-cycles over 85%, ‘LOW" alone to show less than 15%, and with both on together
duty-cycles can be estimated between 15% and 85% by relative brightness.
In the MEMORY mode, the leading edge (positive- or negative-going) of any puise will latch a
flip-flop on and keep the PULSE LED lit as long as power is applied to the probe. You can
catch events that are hard to see even with a high quality scope!

LP-1 is switch-selectable for DTL/TTL and HTL/CMOS circuits.
li‘ LP-2 Unit Price £18.00 - Post & Package £1.25 VAT £1.54 - Total £20.79.

L3

PULSE

Economy version of LP-1, with the same HTL/CMOS and DTL/TTL capabitity.‘HIGH’ or ‘LOW
LEDsfunction asin LP-1,'PULSE' catches pulses as short as 300nsec and shows pulse trains
as 10Hz blink. When pulsing,‘HIGH' comes on to show duty-cycles above 70%, ‘LOW shows
below 30%, both on together show between 30% and 70%. 300,000 Ohm inputimped= ce
protects your circuit under test, and the low price brings the advantages of our quick, easy
LOGIC PROBE technique to anyone interested in logic circuitry,

=l

E-c7 . 380Hd QIDAS HOIH  =LSa]

LP-3 Unit Price £49.00- Post & Package £1.50- VAT £4.04, Total £54.54.
Super-high speed version, captures pulses as short as 10nsec, and monitors pulse trains as
rapid as 50MHz. Thats better performance than many oscilloscopes! And n¢ bulky
instruments, no set-uptime. At frequencies up to 1.5MHz you can estimate duty-cycles by the
High/Low relative intensity, as with LP-1. DTL/TTL and HTL/CMOS are switch-selectable, of
course, plus 'MEM’ memory mode to latch on to any pulse, pulse train or passing transient.
LP-3is the ideal trouble-shooter for your fastest.logic circuits, and like all CSC probes is weil-
?esigned, handy and easy to use, robust, reliable and individually tested before it leaves the
actory.

And the new pulser DP-1 Unit Price £51.00- Post & Package £1.50- VAT £4.20- Total £56.70.
. The Digital Pulser:ancther new idea from CSC.The DP-1registers the polarity of any pin, pad or
_,‘L component and then, when you touch the *PULSE’ button, delivers a single no-bounce pulse
. toswing the logic state the other way. Or if you hold the button down for more than a second,
the DP-1shoots out pulse after pulse at 100Hz. The single LED blinks for each single pulse, or
glows duringa pulsetrain. [fyour circuitisa very fast one, you can open the clock lineand take it
through its function step by step, at single pulse rate or at 100 per second. Clever! And a very
reasonable price.

How to order. Telephone 0799-21682 and give us your Access, Barclaycard or American
Express number, and ydur order will be in the post that night. Or, write your order, enclosing
—— cheque or postal order, or stating credit card number and expiry date. (Don't post the card!).
Alternatively, ask for our latest cataiogue, showing all CSC products for the engineer and the

home hobbyist. -
(Prices are for UK only. For Europe add 10%, outside Europe add 12%2% to total prices).
Specification LP-1 LP-2 LP-3 DP-1
Tnput Impedance 100,0000 300,000 500,000 Qutput Tri State
Minimum Detectable Pulse 50ns 300ns 10ns Autopolarity Pulse Sensing
Max. Input Signal {Freq.) 10MHz 1.5MHz i 50MHz Sink and Source 100ma
Pulse Detector (LED) High Speed Train or High Speed Train or i High Speed Trajn or ) Pulse Train: 100pps
Single Event Single Event ___Single Event
Pulse Memory Pulse or Level Transition None Pulse or Level Transition LED indicator flashes in Singie Pulse.
Detected and Stored Detected and Stored Stays lit on Pulse Train

CONTINENTAL SPECIALTIES CORPORATION REGISTERED IN LONDON: 1303780 VAT No: 224 8074 71

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD., DEALER ENQUIRIES WELCOME.

UNIT 1, SHIRE HILL INDUSTRIAL ESTATE, DEPT 6J e
SAFFRON WALDEN, ESSEX CB11 3AQ TEL: 0799-21682 - ; )
TRADE MARK APPLIED FOR © CSC (UK) LTD 1977,
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NO DISCO SYSTEM IS

COMPLETE WITHOUL...

CITRONIC MM 313 MIXER

Ideal for the DIY enthusiast building up a complete disco
system. 4/6 ch. mono. inc. LED indicators. connections
via phono sockets at rear.Bargain price, including PS U

TH E N EW £80.46 inc. vaT (PP. £150)
E U RO B R EAD BOA R D PIEZ0O HORNS BULGIN OCTAL PLUGS

FANTASTIC SPECIAL OFFER |

TO READERS OF. PRACTICAL AND SOCKETS d

WIRELESS There’s always hundreds of Bulgin

Tweeters for your disco, PA Octal multiway plugs and sockets in stock at "y d
system or Hi-Fi, Frequency range 5K-20K. Roger Squire’s. Each pin rated 6A. Pertect for $22250.)
No X over required. They can be used in your Sound to Light System. P652 SOCKET 3

any PA system up to 100W. Why pay more? £0.65 (p&p 35p) P551 PLUG £1.84 (P&P 35p)

OUR PRICE ONLY £8.99 each (P&P35g each)  Carriage on 10 or more nominal £1.00 Also avaitable
6-way multicore cable (6 Amps per core) ex stock.

PROJECTORS £0.85 per metre. Please phone for carriage quote.
SQUIRE MULTIFECT 150 4
T STARLITE 250

—including rotator and effects
qs—-._ wheel. A truly versatile projector An exclusive new line
et to Roger Squire's Disco

‘*vhich uses a powerful 150W

ungsten butb, all effects p
attachments simply slot in ready for use. 250 &e:lﬁi‘l ?:;';:;:nh;,gu':hpu':’:wd
A BARGAIN AT £40.50 ip&r £1.00) cooted, accepts wide range of multifect

attachments. Unigue connection slot for

PLUS MANY DISCO ACCESSORIES Gbitorism Lhyolyers.:Oriy

/2 All Roger Squire's shops have a £65.00 + vaT
ervice department which carries large attachments extra
stocks of DISCO SPARES & ACCESSORIES.
& For example: Fane and H/H Disco Speakers
12" and 15" BSR and Garrard decks Plus sockets, Fuses,
at discount grices. Plugs, etc etc.

Personal calfers: ROGER SQUIRE'S DISCO CENTRES
LONDOM: 175 Junction Road, Tufnell ParkN19500 01-2727474  Open from 10-5 Tues-Sat

BRISTOL: 125 Church Aoad, Redlield, Bristol BS5 3JR 0272550550 0.0 Weds.

MANCHESTER: 251 Deansaate M3 4EN 081631 7676 Closed Mondays. o) 441 945 3203
‘GLASGOW: 1 Queen Margaret Rd., (off Queen Margaret Drive) Kelvinside, Glasgow G206DP

it

Logically laid out to accept both 0.3 and 0.6 pitch DIL packages
as well as Capacitors, Resistors, LED's, Transistors and components
with leads up to .85mm dia.

500 individual connections in the central breadboarding area,

spaced tt.o acct_aptt all sizes of DIL package without running out of OPEN UP THE EXCITING WORLD OF .
connection points. | SHORT WAVE LISTENING

4 Integral' Power Bus Strips around all edges for minimum inter-
connection lengths.

Doubte-sided, nickel silver contacts for long life (10K insertions)
and low contact resistance (< 10m.ohms)

Easily removable, non-slip rubber backing aflows damaged contacts
to be rapidly replaced.

What other breadboarding system has as many individual contacts,
offers all these features and only costs £5.80 inclusive of VAT and
P.P. — NONE.

At £5.80 each The EuroBreadBoard is unique value for money.
At £11 for 2 The EuroBreadBoard is an indispensable design aid.

i SRX-30 ~e—
David G | Sn;p out and ,POSt For the advanced, keen short wave listener, the choice of receiver has usually been
avid George Sales, r/o74 Crayford High St., Crayford, Kent, DA| 4EF between cheap and nasty or very good but very expensive equipment. We think
that the SRX-30 will provide that listener with excellent performance at a reason-

able cost and is the answer to this eternal problem.

The SRX-30 provides AM, CW, USB and LSB reception on all frequencies from
. 500 kHz to 30MHz. All right, so does your Sooper Blooper Mk. 3 but you can’t
David George Sales _sre|: tléens)?%r")er Blooper dial to the frelquency you w;m a}?d be s&lreltha:jit‘s cor':"eg!
i e -30 tuning system is so simple to operate. You have a dial reading in z
r/o 74 Crayford High Street, from 0-29 and a main tuning dial reading 0-1000" kHz. So—if you know that
Crayford, Kent, DA1 4EF. Radio Slobovia is broadcasting on 10.295 MHz, you set the MHz dial to 10, the
kHz dial to 295 and there you are. The MHz dial setting is not critical, as stability
is guaranteed by a triple mixing drift cancelling system, thereby overcoming
another problem in your Sooper Blooper Mk. 3: drift.
A further drawback to cheap receivers is massive image interference on the higher
frequencies due to the use of a low IF, typically 455 kHz. The cure for this
problem is the use of a high IF and the SRX-30 employs a first IF of around
40 MHz—so goodbye to first IF images. You could of course find the same
system as this in the Racal RA17 series receivers; after all, the SRX-30 has
copied the basic idea from this very receiver. The big drawback to the RA17
(apart from the price !!) is that unless you have the muscles of a prize fighter,
lifting the RA17 may send you for a holiday at Hernia Bay (staying at the Truss
House?).
To summarize, the SRX-30 covers 500 kHz to 30 MHz with excellent dial readout
and reset accuracy; it has all mode (AM, CW, SSB) rcieption and is equally at
home in broadcast or amateur bands: it has all the facilities of a top class com-
munications receiver, RF gain, fine tuning, selectable sidebands, built in loud-
speaker, operation from ac mains or 12v. Dc, rugged construction and super
styling and all at an attractive price—£175 inc. VAT. Carr £3.

See it soon at your nearest stockist, you will be agreeably impressed.

Please send me 1 EuroBreadBoard @ £5.80 [ Please
or 2 EuroBreadBoards @ £11.00 [J Tick

(All prices include VAT and P.P., but add 15% for
overseas orders).

(0,01 1o =12 ) R R
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For all that's good in Amateur Radio, contact:
LOWE ELECTRONICS LTD., 119 Cavendish Road, Matlock, Derbyshire.
EIN G e o W Per e SR PW179 Tel: 0629 2430 or 2817.

: RS " For full catalogue, simply send 45p in stamps and request catalogue CPW,

Please make cheque/P.0O.’s payable to David George Sales . -
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PROFESSIONAL KITS THAT

mMcCo20

SAVE YOU MONEY!!

AN ADVANCED MUSIC CENTRE for the experienced constructor.

This unlt is available as a fully wired chassis, in modular form or as a kit.
It can be built in easy stages or as a complete unit. A variety of cassette

decks are suitable.
SPECIFICATIONS

AMPLIFIER Nominal Intermediate Frequency:
Power Output: 2 x 25 watts RMS. AM 475KHz
Distortion: THD @ 2 x 20 watts FM 10-7KHz
07% Actlal input:
Frequency Range: @ —1-5dB 30Hz- AM (Internal) Ferrite Rod
15KHz AM (external) 2 pin DIN
Tone Control Range: FM (external) Co-axlal 75 ohm
VC-20dB dB unbaianced|
Baslc Electrical centre 100Hz-14dB
Treble Electrical centre @ 10KHz-+8dB AGC: .
—14dB For 8dB audlo change 48dB
Loudness Cantrol: IF Bandwidth
VC30dB 100Hz+14dB @ max sensltivity + 1-5KHz @ 6dB
10KHz+11dB RF Sensitivity:
Filters: @ 20dB S/N Ratio
VC3cdB @ 10KHz—8dB 200KHz 1500V /m
600KHz 500uV/m
Controls: 5 rotary: volume, 1400KHz 200uV/im
balance, bass, treble
Swltch 8" %eh  button: FM:
iches PUB utton:  RF Sensitivity
phono, tape, radlo, 0 r
aux. [nput, mono/ s@eﬁﬁza S/N (mono) 2:5uV
'storeo, Io#dnessliﬂ':- 100MHz
er, speaker swiich- @ 46dB S/N (mono)  16uV
Ing, separate mains @ 46dB S/N (stereo) ~ 1254V
Meters: 2 slgnal strength: %ls[;:vcté%r;i_ o/P 0-9%
. FM tuning Frequency Response:
Sockets: Headphones: § pin 4+ 1-5dB 30Hz-15KHZ
P": "”‘:‘,{I"‘ AM I“"“' Sterec Separation: 40,
a‘x’l(a)l)' Aacrie] (gfn' Audio Filter Flat to 55KHz 50dB@.
DINL/S 130KHz
SUITABLE SURPLUS MODULES. Fully Wired
Stereo power amp 25w rms P/channel £7-50
Low noise pre amﬂ. Full freg correction £5-99
RF Bald MW/LM/MPX Fet. 3 x IC £9-99
P.S.U. £3-50 Transformer  £5-50
Selector Board 8 way £3-99
Complete chassls massive 22 Inches £8-50

TU020

A Hi Fi tuner amplifier

This unit can be built from our modules or as a complete kit. Input for
mag cartridge, tape record/playback, MW/LW/VHF stereo, tuner. Uses
the same R F Board as does the Wimborne with birdie filters, multiplex
filter, varicap tuning on MW and LV\L.

Items from.the Wimborne numbers 2 and 3 can be used for different
performance specifications.

SPECIFICATIONS

Power output 25 Watts RMS per channel FM sensitivity 1-0u.V for 26 dB S/N ratlo’
(both channels driven) {F re]ection 60 dB image rejection 60 dB

Total harmonic distortion 0-05% Stereo separation 40 dB

Bass 100 Hz + 12dB AM sensltlvity 2004V at 1600 KHz 20 dB S/N

Treble 10 KHz & 12dB ratio.

Frequency response = 1-5 dB 30 Hz—20 KHz

Fully wired modules, Preamplifier, Magnetic PU amp £2-99

" £6-99 Hardware kit oy £7:99
Power amplifier £9:50 PLEASE ADD £1 for postage
RF Board £33-95 and packaging for each item
Power supply unit £3-99 except the mag PU amp which
Transfomer £4-50 is 30p. '

AU10

A Radio Record Player Kit which has everything you need to make
a first class three band STEREO unit. Can be assembled in modular
form or from scratch. A professional finish is.guaranteed.

SPECIFICATIONS

Amplifier
Output 2 x 10W RMS, both channels driven
Distortion: 1% + 2 x 5 watts
Controls: Four rotary 1. OFF/ON/VOLUME
2. Balance
3.Treble
4. Bass

Bass @ 100 Hz +9dB

Treble @ 10 kHz +9dB

N 2 x 2-pin DIN for 8 ohm loudspeakers

1 switched stereo headphone socket

1 5-pin DIN Aux. Tape infout socket
Frequency response @ + 1-5dB 30 Hz—15kHz
Separation 40dB

Audlo Filter—flat to 55 kHz—50dB @ 130 kHz

7 Push Button: Phono, Tape, Mono, FM, MW,
LW, AFC

1 Rotary: Tuning

Medium Wave 525—1620 kHz

Tone Control Range:

Outputs:

Stereo Performance:

Controls:

Radio Tuner
Waveband Coverage:

Long Wave 155—280 kHz

FM VHF 88—108 kHz
Price Hardware Kit 8-90 RF Board 21-95
Amplifier & Pots 8-75 Record Deck 13-95
PSU & Transformer 3-99 Dust cover 6-00

PW WIMBORNE

The most versatile music centre ever.

Complete kit price approximately £110 comparable price £180.
Hardware Kit, for a professional finish, trim, knobs, extrusions,
sockets, top moulding 50 plus parts. £9-95.

Amplifier Module (11-14) watts RMS per channel, wired and tested,
£19-95, kit price £13-95,

3 Mechanically tuned RF Board, absolutely complete and tested 1:5uV
sensitivity FET front end 7 way switch, MW, LW, stereo VHF, only
requires 13 VDC, £21-85.

Stereo cassette module, with CRO2 switching, low noise devices,
ALC tape counter, excellent specification, Incredible price £24-95.
Varicap tuned RF Board, the ultimate AM/FM Receiver kit, MOSFET
front end, Deviation mute, interstation mute, fantastic performance
1-0uV sensitivity, Hitachi, AM receiver lc, excellent MW/LW perfor-
mance, complete with 7 way switch, The basis of the finest Hi Fi
system, fully wired and tested. £33-95. Kit £26-95.

6 Magnetic PU Amp with LM387 or discrete (BC 149). Both £2-99 each.
7 Wooden Plinth plus base board £9-95.

8 Perspex dust cover plus hinges £6:50.

9 Mains transformer £2-99.

Allitems include VAT, Please add £1 per item for postage and-packaging,
item 6 30p. For further details please send 15p.

N =

[ B N

REED HAMPTON LTD.

19 CHURCH LANE, WALLINGTON SURREY. Tel: (01) 647 0851
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Jts TFETPTHNTER S5

SPECIAL OFFER!

UNTESTED

74 SERIES TTL IC'S THYRISTORS

T Pri T A . No. THY1A/50 1 Amp. 50 volt TO5 18p
7X88 mn;; ;Z;; EF(‘)";: ;Z?; EF(‘)":; 71:’;7 EF(‘)rI;; ;Z':Zs‘ f:)"(:; Na T L¥30071 Amp 3 DONGIRIOS 322 1 od NSEMIC(:IIVDUCTOR PAK§
7401 £0.09 | 7428 £0.25 | 7473 £0.22| 74110 £0.35 | 74168 £0.75 | NOTHY3A/S0 3 Amp. 50voltTOG4 2on e K ieuita The riicos themaivea oa noCHalNg
7402 £0.09 | 7430 £0.08 | 7474 £0.22 | 74111 £0.55|74167 £2.00 | No-THY3A/200 3 Amp. 200 voh TOB4 32p | VP =2 vices elves;.are. noe
7403 £0-09 | 7432 £0-20 | 7475 £0-27 | 74118 £€0.75 | 74174 £0-60 No. THY3A/400 3 Amp. 400 volt TO64 40p unmarked. .
7404 £0-09 | 7433 £0.28 | 7476 £0-22 | 74119 £1.10 | 74175 £0-60 | No. THY5A/50 5Amp. 50 volt TO66 25p No. 16130 100 Germ. Gold bonded diodes
7405 £0.09 | 7437 £0.20 { 7480 £0.40| 74121 £0.22|74176 £0-55 | No. THY5A/400 5 Amp. 400 volt TOE6 a0p like 0A47 a0p
7406 £0.22 {7438 £0.20 | 7481 £0.80 [°74122 £0-35|74177 £0.65 ] A 5 Amp. 1L TOBE 50 No.16131 150 Germ. Point contact diodes
7407 £0.22 | 7430 £0.10 | 7482. £0-65 | 74123 £0.38 | 74180 £0.80 | No- THY54/600 5Amp. 600 voli T e like 0A20/81 40,
7408 £0.12 | 7441 £0.45 | 7483  €0.55 | 74136 £0.50 | 74181 £1.25 | No.C106/4 6 Amp. 400 volt T0220 a2p ‘Oée o . ("
7409 £0.12 | 7442 £€0.38 | 7484 £0-82 [ 74141 £0.50 | 74182 £0.-55 : No. 16132 oDt Bdkdest ke
7410 £0.09 | 7443 £0.68 | 7485 £0-65| 74145 £0.54 | 74184 £1.00 TRIAC 0A200 40p
7411 £0.15 | 7444 £0.68 | 7486 £0.22 | 74150 £0-65| 74190 £0.68 . No. 16133 150 75mA Sil. Fast switching
7412 £€0.14 [ 7445 £0.64 | 7489 £€1.60 | 74151 £0-45 74191 £0.68 | S84 8 Amp.400volt TO220 Plastic 80p diode like 1N4148 40p
7413 £0.22 | 7446 £0.60 | 7490 £0.30| 74153 £0-45 | 74192 £0-65 - No. 16134 50 750mA Sil. top hat Rects. 40
7414 £0.45 | 7447 £0-45 | 7491 £0.60 | 74154 £0-80| 74193 £0-60 DIACS ; 203 S stud R ; e
7416 . £0.22 | 7448 £€0-52 | 7492 £0-32 | 74155 £0-48 | 74194 £0-55 . e, {51ED o Sil s I, 40p
7417 £0.22 | 7450 £0.09 | 7493 £0.28 | 74156 £0.48 {74195 £0.55 | 1TT V413 equt 12p | No. 16136 50400mw Zeners D.0.7 case 40p
7420 £0.09 | 7451 £0.09 | 7494 £0-70| 74157 £0.48 | 74196 £0.60 | BR'00 D32 each 12p | No. 16137 30 NPN Plastic trans. like
7421 £0.19 | 7452 £0.09 | 7495 £0.45| 74160 £0.55| 74197 £0-58 BC107/8 a0p®
7422 £0-15 | 7453 £0.09 | 7496 £0-48 | 74161 £0-60 | 74198 £1.00 CAPACITOR PAKS No. 16138 30 PNP Plastic trans. like
7423 £0-20 | 7454 £0-09 | 74700 £0-80] 74162 £0-60 | 74199 £1.00 ] : ; ' |
7425 £0.18 | 7460 €£€0-09 | 74104 £0-35| 74163 £0.60] 74279 £1-00 16201 18 Electrolytics 4.7uF — 10pF BC177/8 40p
7426 £0-21 17470 £0.24 | 74105 €0-35 1 74164 £0-65 16202 18 Electrolytics 10uF — 100pF No. 16139 25 NPN trans. like 2N697/
16203 18 Electrolytics 100uF ~ 680uF 2N1711 TO39 40p
- No. 16140 25 PNP trans. like 2N2905 TO38  40p
. . All 3 at SPECIAL PRICE of £1.20° No. 16141 30 NPN trans. like 2N706 TO18 40p
CMOSI.C.'s o Ty e 220F - 82pF No. 16143 30 NPN Plasiic trans. like 2N3906  40p®
16161 24 Ceramic Caps 100pF — 390pF No. 16144 30 PNP Plastic trans. like 2N3905  40p*
Type Price Type Price  Type Price Type Price 16162 24 Ceramic Caps 470pF - 3300 ] No. 16145 30 PNP Germ. trans. like OC71 40p
CD4000 £0-12 CD4017 £0.65  CDA031 £1.60 CD4055 £1-00 16163 21 Ceramic Caps 4700pF - 0-047uF No. 16147 10 NPN TO3 Power trans. like
gggom 20-13 CD4018 £0.70 ggzggs 20-90 Eggggg g“g 2N3055 80p
002 £0.13  CD4019 £0-35 7 £0-78 \ ¢
CD4005 £0.80  C04020 £0.80 CD4040 £0.78  CD4070 £0-15 All 4 8t SPECIAL PRICE of £1-60
CD40U7 £0-14 CDa021 f£0.75 CD4041 £0-68  CD4071 £0-15 1.C. SOCKET PAKS
CD4008 £0-80  CD4022 £0.75 -CD4042 £0.68  CD4072 £0-15 RESISTOR PAKS No.$66 11 x 8 pin DIL Sockets £1.00
CD4009 £0- CD4023 £0.13  CD4043 £0-78  CD4081 £0-15 | Order No. No.S67 10 x 14 pin DIL Sockets £1.00
CD4010 £0-42 CD4024 £0.55 CD4044 £0-78 CD4082 £0-16 16213 601W 100 ohm - 820 ohm - .
CD4011 £0-13 CD4025 £0-13 CD4045 £1-15 CcD4510 £0-80 16214 sofw' TG No. S68 9x 16 pin DIL Sockets £1.00
CD4012 £0-14 CD4026 £1-00 CD4046 £0-95 CD4511 £0-80 LA . No. $69 4 x 20 pin DIL Sockets £1-00
CD4013 £0.35  CD4027 £0.45 CD4047 £0.75 CD4516 £0.85 | 16215 60;W. 10K — 82K No. $70 3 x 28 pin DIL Sockets £1.00
CD4014 £0.70 CD4028 £0-60 CD4049 20.35 Egggm gggg 16216 603W. 100K - 820K F
CD4015 £0-70  CD4029 £0-75  CD4050 £0-35 20 - All 4 at SPECIAL PRICE of £1.60° i
CD4016 £0-35  CD4030 £0.40  CDA4054 £0-95 16217 403w, 100 ohm — 820 ohm MAMMOTH I.C. PAK
16218 403w 1W - 8.2K Approx. 200 Pieces. Assorted fall-out integrated
B cireuits, including: Logic, 74 series. Linear. Audio and
16219 403W. 1K - 8-2K
i .T.L. Many coded devices, but some unmarked—you
BOOKS BY BABANI | "™ u.icurmeiais R “
All 4 at SPECIAL PRICE of £1-60~ :
Order No. 16223 £1.00
The following books are offered at 10% off their normal retail
price of VOLTAGEREGULATORS MATCHED PAIRS OF

18

Sale | No. WVR7805 nATBOS 10220 s5p PNP GERMANIUM
No. MVR7 it i (0] 5
BP2 Handbook of Radio, TV and Industrial Transmittifig Tube and No MVR7815  nA7815 10220 556 MED. POWER TRANS
Valve Equivalents £0.54 | No MVR7818  uA7818 10220 55p 2 amp 750mwW
BP6 Engineers and Machinists Reference Tables £0-36 | ‘No.MVR7824 uA7824 T0220 55p VCE VCB HFE
BP7 Radio and Electronic Colour Codes and Data . £0.-14 NKT301 40 60 30-100 35p per pair
BP10 Modern Crystal and Transistor Set Circuits for Beginners £0-32 NKT302 a0 60 50-150 35p per pair
BP14 Second Book of Transistor Equivalents and Substitutes £0-99 Negative NKT303 20 30 30-100 25p per pair
BP15 Constructors Manual of Electronic Circuits for the Home £0-45 No. MVR7905 pA7305 10220 75p NKT304 20 30 50-150 25p per pair
BP22 79 Electronic Novelty Circuits £0.68 No. MVR7912 HAT912 10220 75p
BP23 First Book bf Practical Electronic Projects £0.68 No. MVR7915 HAT7915 70220 75p
BP24 52 Projects Using IC741 (or equivalents) £0-68 No. MVR7918 uA7918 10220 75p
BP26 Radio Antenna Handbook for Long Disiance Reception and No. MVR7924  pA7924 10220 e | From U S A b
& Transmission Bl P e £0-77 5 o 9 0 y
BP27 jant Chant of Radio Electronic Semi-conductor and Logic pnA723CTO93 38p 72723 t4 pin Dil  38p
Symbols y £0.54 LM309K TO3 £1.20 DINDY
BP29 Major Solid State Aéjdio ’U‘i»Fi Construction Projects gg;?’
BP32 How to Build Your Own Metdl and Treasure Locators e
BP34 Practical Repair and Renovation of ColourT;/'s e £0-86 SWITCHES SCREW CA SED
BP35 Handbook qf IC Audio Preamplifier and Power Ampiifier No. 16178 5 x Mains Slide Switches a0p*
BP36 50C8ncs\ljrirscﬂol‘qng Germanium. Silicon and Zener Diodes 068 | NoSiz 5x Minigture St Switches SRR LOW NOISE
ir si ™ . i . i itch 40p*
BP37 50 Projects Using Relays SCR's and Triacs LT N O e e e >” | CASSETTES
BP39 50 (FET} Field Effect Transistor Projects £1.13 B o Ry 40p*
s gl o i DA £1113 | No.S20  3.x Miniature Push to Break Order No. S53 10 for £3:50* C90
55 Timer Projects . single hole mounting 40p* —
BP47 Mobsile Discotheque Handbook £1-22 No. S21 push button Switch Pak H EAD_c LEAN I N G
gl;?go ROl Echion 8 s ga-g; 4 x Assorted types multi g
oil Design and Construction Manua . bank and singles TT
BP196 AF-RF Reactance Frequency Chart for Constructors £0-14 L:'nch?:g ar;régn%n—Lalching £1.00* CAss E E 45p each
8P202 Handbook of Integrated Circuits {ICsF Equivalents and Ve
Substitutes -
BP205  First Book of Hi-Fi Loudspeaker Enclosures £0-68 AUDIO LEADS RETURN OF THE AL20A
BP213 Electronic Circuits for Mode} Railways - Order No. B opular demand—this .useful B5W
BR2T4E ATdiolE QI sliandasnk e 4 Ragio 277§ 127 Audiolead 5 pin DIN plug 1o 4 phono Riad Bower ampiffier is offered at_the
BP215 Shortwave Circuits and Gear for Experimenters ani adio Fotry Sligs op* e i oL price of £2.75 + VAT
Hams i . : : ‘ Lo dapb U=
BP216  Elecironic Gadgets and Games £0.77 | 128 Audiolead SpinplugtoSpinDINpg o . 1 Hook-up and data supplied.
e T L £0-77 1 130 5 metre lead 2 pin DIN plug 1o 2 pin
olid State Novelty Projects £0-77 DIN infine socket Sp* I
BP220  .Build Your Own Solid State Hi-Fi and Audio Accessories £0.77 P ETCH RESIST PENS
BP222 Solid State Suhon Wave ?ece}vers for Beginners féogg Order No. 1609 50p each
BP223 50 Projects Using’IC Ca3130 0-
BP224 50 CMOS IC Projects £0-86 E
BP225 A Practical Introduction to Digital IC’s £0-86 AUDIO PLUG AND UNIJUNCTION TRANSISTORS
BP226 How to Build Advanced Short Wave Receivers £1.08 SOCKET PAKS uUT46 TIS43 20p
Order No FET's
- g S1 5 x 3-5 mm Plastic Jack Plugs 40p* 2N3819 15p 2N5458 18p
VPS30 Variable Regulated Stabilised | 52 2x38mm piastic lack Plugs
5 x Std. Plastic Jack Plugs
wW S4 2 x Stereo Jack Plugs 2 AMP. BRIDGE RECTIFIERS
Po er Supp|y MOdU|e S5 5 x 5 Pin 180° DIN Plugs Metal Stud Mounting
Incorporating a short circuit protection and current limiting: S6 8 x 2 Pin Loudspeaker Plugs No.S45 50v (K8S 005) 28p
Voliage Regulation 2 30V §7 8 x Phono Plugs Plastic | No.S46 100V (KBS 01} 30p
Reguiated Current O 2A S8 5 x 3-5 mm Chassis Sockets {Switched} No. S47 200V (KBS 02} 34,
AC tnput Maximum 25V S9 5 x 2.5 mm Chassis Sockets {Switched) - i
glimine;:les the use of batteries and.thus saves £'s—can be used time and time again. St1 2 )I( S'ller‘efo Jac}l;r?ockets with instruction
NLY £7-60 + V.AT. eaflet for one connection
S12 5 x 5Pin 180° DIN Chassis Sockets SILICON BRIDGE RECTS.
S13 8 x 2 Pin DIN Chassis Sockets S99 Mixed Pak 2 - 5 Amp.
S14 6 x Single Phonao Sockets 50 .600v. Ail coded. 4 for £1-00*
Brand New
17T 923 Silicon Diodes 200mA 200V A = = SIMILAR IN400O SERIES
100 off  £2-00 Single-Sided Fibre Glass Board P.C. BOARD No.S41 25 Like IN4OOT {TA 50V) 60p
500 off -£9.00 12" x 33" approx. 2 pcs £0-60 S110 Mixed Bundle. P.C.B., Fibre- No. S42 20 Like ING0OO2 (1A/100V} 60p
1000 off —£15-00 glass/paper. single and No.S43 18 Like IN4OO3 (1A/200V) 60p
10.000 off — £130-00 double-sided. Fantastic vaiue 75p No. S44 15 Like {N4004 {1 A/400V) 60p
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CIAL OFFER! TRANSISTORS
SPE . S126 Less plug £0-20
Do mEe ONENFRAKS BRAND NEW—FULLY GUARANTEED
16168 5 pieces Assorted Ferrite rods 40p | No. 16106 2.5 plastic £0.09 | Type Price Type Price  Type Price Type Price Type Price
16169 2 pieces Tuning gangs MW/LW 40p | No. 1697 3.5 plastie £0.11 | AC107 25p BC177 12p BF194 *9p TIP32A 34p 2N1613 15p
16170 50 me!restmgle strand wire o AC126 14p BC178 12p BF185 *9p TIP32B 35p 2N1711 15p
assorted wire P r AC127 16p BC179 12p BF196 *12p TIP32C 36p 2N1893 28p
18172 Mcraswitches. 206 Mong CrvstLC iy dos AC128  16p BC182 *gp BF197  *12p TIP41A  34p 2N2218  1Sp
16176 20 Assorted electrolytics Special Offer £1.00 AC128K 24p BCi182L *9p BF200 25p TIP41B 35p 2N2218A 18p
Trans types 40p 4 AC176 16p BC183 *9p BFfX29 22p TIP41C 36p 2N2219 15p
16177 1 pack Assorted Hardware AC176K 24p BC183L *9p BFX84 18p TiP42A 36p 2N2219A 18p
107 Zonxggfé‘;g; W 3: T R | - - AC187 16p BC184 *9p BFY50 12p TiP42B 37p 2N2221 15p
lecharge: atteries 1-. -
16180 5V ssotiaclco ntrol kIa0s 40p | $128 'ﬁh‘;’gcg” ;:_‘U; aL3 250 | AC187K  26p BC184L . 9p 8FY51 12p TIP4A2C 38p 2N222t1A  16p
16184 16 Assorted Fuses 100mA 5 amp 40p | S129  900C Cell size = JUT1 fo.90 | AC188 16p BC212 10p 8FY52 12p TIP2955 65p 2N2222 15p
16188 60 $W resistors mixed values 40p | 130  Complete kit of pairs to build nickel AC188K  26p B8C212L  *10p TIP3055 42p 2N2222A  16p
16187 30 metres stranded wire czdmium charger £3.50 | AD161/ BC213 *10p MPSA05 *22p ZTX107 *6p 2N2369 10p
1 assorted colours e . 40p 162MP  80p BC213L *10p MPSAO6 °*22p ZTX108 *6p 2N2904 14p
520 eSSt e orne Sopcl | i AF139 30p BC214  *10p MPSAS5 *22p ZTX109  °7p 2N2804A  15p
$101 120 Lwatt resistors, Pre-formed 3‘54 % Ta1P £1.00 | AF238 30p BC214L *10p MPSA56 *22p ZTX300 *7p 2N2905 14p
1978 Prod. Mixed values 80p° $125 5x 55% f1.0n § BC107 6p BC251 *10p 0C44 12p ZTX301 *7p 2N23S05A 15p
5102 250 gwatt resistors $138  Surplus/end of manufacturers line/pre- BC108 6p BCY70 12p 0C45 12p ZTX302 *9p 2N2906 12p
s = 12"‘5"96 100 ohms — 10 meg. ~ £2-00° amp. with base. treble. valume control 8C109 6p BCY71 12p OC71 9p ZTX500 *8p 2N2906A 14p
2 g;ngg';ggsgg,‘;;g _1omeg . £2.00° and ciui dagiam sugolied. ONCE ] BC118  *10p BCY72 12p 0C72 12p ZTX501  *10p 2N2907  12p
“sid4 60 Low obms 3 watt resistors $137 20 Assoried Slider Knabs-—chiome/ BC147 *8p BD115 40p 0C75 10p ZTX502 *12p 2N2907A 13p
10-100 ohms 60p° Black T £1.00 § BC148 *8p BD131 *35p 0CB1 14p 2N696 10p 2N2926G *8p
5105 40 Low ohms ; watt resistors . 18131 2 x 12V Relays plastic case £0-70 | BC148 *g§p BD132 *37p 2N697 10p 2N2926Y  *7p
SThe G AR U e 80p. | S132 2 x 20V Relays plstc case £0.60 | BC154 ~16p BF115 17p TIP29A  35p 2N706 7p 2N3053  12p
2107 20 Tantalurm bead caps s133 A sty bank Samey el Siee co.6 | BC157 “9p BF167 19p TIP298 36p 2N706A 8p 2N3055  35p
0-22 - 1QOmF. Our mix £1-00° | 5034 2 x Magne(s suitable for reed BC {58 *9p BF173 20p TIP23C 38p 2N708 8p 2N3702 *7Tp
S108 HI%h quamy electrolytics 10mF — 1 switches i £0:10 C 159 *9p BF180 25p TIP30A 36p 2N1302 12p 2N3703 *7p
OmP yoitage ragge 15 5Q o 05135 .1 Veraboard pak 2 pus 45sq. ins. BC16y *10p BF181 25p TIP30B 37p 2N1303 15p 2N3704 °6p
16204 Cz%urprgl:&éo gr 50 metal £1:00 apprax. . £0-80 | BC170 6p BF182 25p TIP30C 38p 2N1304 15p 2N3%03  *11p
o e g£1.00¢ | 5138 118 Veroboardpak 2 pcs B0sq s, F BCIZS *6p BF1B3 25p TIP31A  32p 2N1307  18p 2N3%04  °11p
i 16198 | -1 Veroboard gok 30sq ins. approx. - £0.50 | BE! %6p . BF1B4 25p TIP31B 33p 2N130B  22p 2N3905  “11p
1 1 16200 15 Verotioard pak 303q. ins. appsox. . £0.50 | BC173 7p BF1B5 25p TIP31C 34p 2N1309 22p 2N3906  °11p
POTENTIOMETERS o DIODES
" L3
Stider 40mm TRAVEL No. 20115 in_ wire cutters £1:55
Order No. No. 2012 5 in. tong wire pliers £1.45 | Type Price Type Price Type Price Typa Price Typa Price
Q A 5 40p* AAT19 Sp BAX16/ BYZ16 30p 0485 7p 1544 3p
Lol mek 970°0hm Y S;:g:s pris AAZ13 ap 0A202 sp BYZ17 28p 0ASO 6p
225 6x 5K LIN Single 40p° BA100 6p BYZ18 28p OA91 7p IN5400 10p
16193 6x22K LIN Single 40p° BA115 Sp BY100 15p BYZ19 28p 0A35 7p IN5401 1p
16196 6x47K LOG Single 40p® SUPER DUPER BA144 Sp BY127 *10p IN5402 12p
LETaaRokady K LIN Single 40p° OMPONENT BOX BA148 10p BYZ10 32p 0A47 5p IN34 sp IN5404 13p
By ren T A BA173 10p BYZ11 32p 0A70 5p  INGO 6p IN5406 16p
S29 6x 500K  LOG Single a0pe | Min. 31t in weight consisting of a fantastic | BAX13/ BYZ12 32p 0A79 7p IN914 4p IN5407 17p
$32 6 x 50K LINSingle 40p* | assortment of Electronic Components—Pots, § 0A200 Sp BYZ13 30p OA81 Tp IN414B 4p IN5408 19
Resistors, Condensers, Switches, Relays, -
Stider 60mm TRAVEL B‘uard‘—Se‘micunducmrs. wire, hardware, LINEARI.C's
i etc., etc. etc., . . . s
S30 6x 25K LOG 'Single 40p° | «This i ; TBABOO £0.75 HA711 £0-25  pA748 £0-28
334  4x5K LOG Dual 4gps | “This is a Jarge bok and is sent separate 10 | rgagig *£0.85  ,A703 £0.20 72558 TG
536 4x 100K  LOG Dual 40p° | Yourorder, TBAB20 °£0.65 741p £0.18  MC1310P s
S37 4 x 4.3 MEG LOG Dual appe | £2-50 incliding p. & p. '
S94  6x220K LN Single 40p° i PV380 L0 B0 278y £0.20 76115 £1.25
S95 6x 100K  LOG Single 40p° - LM3B1 *£1.25 - uA741C £0-20  NE555 £0.22
S96 6 x 500K LN Single 40p° 72709 £0-20 72747 £0-55  SL414A £1.80
$38 Mixed slider pots, various vaiues TEANSFORMERS HA709 £0-20 748P £0.28
3 arg sizes. Our mix only £14-30’ SALE OFFER
S39 x Chrome slider knobs p*
ZN 414 RADIO CHIP 75p*
WIREWOUND S144 0235 240V primary -
L5
S90 Wirewound Pots Linear 1 Watt £4.50° g 5’15\631 2A secondary OPTOELECTRONICS
rating Mixed useful vaives 5 for £1.00° = + £1.00p. & B Displays . LED CLIPS
$142 33;&8\/240;/Apnmarvd No. 1510 727 LED Display L T e o
—, at secondary No. 1511 747 LED Display £1-50 0. - . or P
CARBON TYPES £3.50° + £0-86 p. & p. | No.1512 727 Dual LED Display £1.65 | No. 1508/.2 .2 5 for £0-15
S91 Car Radio type Dual Switched Pot - No.S1392 Infra Red Detector
P.C. mounting d; LED's Fairchitd FP100 £0.50
100 K Lin switche :
5 No. 5120 -125 Bright Bed £0.09
Zasydbn gechideon COMPLETE AMPLIFIER No 8121 -2 Bright Red £0.09
KITS: No. 1502 -125 Green £0-12
DUAL POTS P.C. MOUNTING 3 No. 1505 -2 Green £0.12 SPECIAL REDUCTIONS
No. 1503 -125 Yellow £0-12 o
6mm Shaft STA 15 15 watts per channel amplifier kit No. 1506 -2 Yellow £0-12 uu. ;‘;’éa g H; i 5 fts%‘fagg
$92 4 x 100K Lin £1-00° Consists: 2 x AL6D: 1 x PA100: 1 x SPM80: { No. 582 Clear -2 illuminating Red ~ £0-10 Nu. g L e r‘:2 00
S 3 4 x 100K Log £1-00° 1 x 2034: transiormer: 2 x coupling =2 (nc|ulé,:soa‘a)
16173 15 Rotary Pot Assorted 40p° £37.70inc VAT 85p PEP. 2nd QUALITY LED PAKS No.S77  “Neom e Lamps 230V A.C
6186 25 Pre-sets Assorted Values 40p STA25 25 watts per channe! ampliier kit No. 15607 10 Assorted Colours & Size EO 75 State Colour (Red: Amber and
= Consists: 2 x ALBO: 1 x PA10D; 1 x SPMi20/ | No.S122 10 x -125 Red 0-60 Green.) 25p each
45 - 1 x 2040: transformer: 1 x reservoir | No. 5123 10 x -2 Red EO 60
ZENER PAKS Eava?np’é 2 x cougling rapacitors. £41-45 inc. VAT,
1-16 P&P.
No.S55 20 mixed va%taej 400mW Zener o . N - P.0. RELAYS MAMMOTH I.C. PAK
diodes B A35 watls per ¢ annz ampiifier kit SBS - 2 Off Post Office relays 40 L e
No.S66 20 mixed values 400mW Zener Cansists: 2 x ALG0: 1 x PA10D; 1 x SPM120: ! 4 f. |, Aox 200Rlecesy Assared Ul Syinte
diodes 11-33V £1-00 1 x 2041: nans(nrmer 1 x reservair capacitor; grated circuits. including: Logic. series,
No. S57 10 mixed values 1W Zener 2 x coupling capacitors. £48-45 inc. VAT. £1.16 BATTERY HOLDERS Linear, Audio.and D.T.L. Ma_nv coded devices.
3 diodes 3-10V ] £1.00 P&P. to take 6 x HP7's but some unmarked—you to identify.
No. S5 10 mixed values 1W Zener Order No. 16223 £1.00
. STA50 50 watts per channel amplifier kit Order No. 202 10p each
eitedles =58 £1:00 1 rongists: 2 x BL1Z0: 1 x PAZOD. 1 x SPM120/
6% - 1 x 41; transformer: 1 X reservair
capacitar; 2 x coupling capacitars. £58-20 inc. VAT EX.G.P.O. MICROSWITCHES POWER SUPPLY
SILICON POWER TRANS. N.P.N. . £1-10P&P. Order No. S51 4 for 50p STABILIZER BOARD
S97 BD371 2 Amp 1-2w. 60Vceo STA125 125 watts per channel amplifies kit Unused ex-equipment stabilizer board. Input
Hfe 40-400. Case TO92 Consists: 2 x AL250: 1 x PA200: 2 x SPM120/ CABLE CLIPS 30V. D.C. Output 20V. Complete with circuit
with heat tab. 5 for 60p° 66 - 2 Zx 2[141| trans!urmevs ”12 5(5 reservair S 0% ; 20 diagram.
S98 2N5293 R.C.A. 36w 4 Amps capacitar; 2 x coupling capacitors. -85 inc. VAT. - mm round single pin fixing P s81 1.
75Vceo Hfe 30-120. 5 for £1.00° £1-25P&P. Order No. S8 £1.26
Minimum postage and packing for Sale Orders £0-50
o R D E RI N G PLUS any further postage as stated as per this Sale Advertisement. I.C. .
INSERTION
Overseas Orders—ADD extra for Air-mail. EXTRACTION
o follows: TOOL 6 W Hert
V.A.T. Please ADD V.AT. as follows ] DEPT. PW2, P.O. Box 6, Ware, Herts
B e e Qi g COMPONENTS SHOP: 18 BALDOCK
to unmarked items.
NO VAT, on Books 30p each STREET, WARE, HERTS.
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Our Role

OBV|OUSLY, with a title like Practical Wireless, our main aim in life must be

to impart practical information—working designs, with instructions on
building and using them. We don’t see that as the whole story, though. We
think we're here to educate you too, and this side of things takes many forms.

First there is the item which is straight theory, though often incorporating
practical hints such as the /ntroduction to Logic series which concludes in this
issue. This sort of article is intended to help you to understand text-books or
manufacturer's data sheets, which often assume a fairly advanced level of
knowledge and tend to be somewhat obscure in their treatment, or simply to keep
you up to date with developments.

A second type of article is typified by the “FM Receivers—Devices and Circuits
series, and by its predecessor on a.m. receivers. These present outline circuits and
explain how they work, but do not give constructional information. Their intention
is to provide a basis for further experimentation by interested readers.

Of course, the constructional articles also have quite a big teaching role, toq,
either in “learning by doing” or “learning by reading”. This last category is
particularly important, as some part of a circuit will often trigger off an idea for
another project in someone’'s mind, or will provide a solution to a design problem
that has been bugging them. And it is the reason that we sometimes publish
articles which will, we think, only have direct appeal to a limited number of
readers, but where the principles involved are of wider interest. The Videowriter

" project published in PW in 1976 was rather in this category, though as it turned

out, it was built in quite large numbers and-used in applications which we never
foresaw.

As already hinted at above, we want to help you to understand text-books etc.,
and part of that understanding is the ability to take in the various abbreviations
and symbols used. This is part of the reason for our decision to change, over the
next few issues, to a new but now widely-adopted convention for quoting
component values on circuit diagrams. This involves using the unit multiplier
instead of the decimal point, so that for example 4.7k} becomes 4k7, and 2-2uF
becomes 2p2. The decimal point, being just a small dot on the paper, is so easily
missed, and this new method is intended to overcome the problem. Note also that
the unit, which is obvious anyway, has been dropped, thus saving space on
congested circuit diagrams. More details will be given in our next issue, for the
benefit of those unfamiliar with the scheme.

‘fupmsumuw
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Alan Martin—News & Production Editor

Following technical college, Alan
began his working life as a

Having lived in West London for -
most of his life the move to Poole

draughtsman. His first contact with PW
was as a technical artist in the latter
days of F. J. Camm—the founder. After
a spell in the technical publications
dept. of a large electronics firm, Alan
started his own company, specialising
in the preparation of technical
literature. He joined the staff of PW in
1973.

proved quite an upheaval for himself,
wife and two daughters. However, the
move has been a great success and the
family have settied very happily in
Christchurch.

Alan’s interests include darts, swim-
ming, the countryside and lately gar-
dening, mainly the labouring aspect!
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New Battery

Chioride Silent Power Ltd. has received
a £1-9 million grant from the Govern-
ment to support the continued
development of a revolutionary new
battery in which Britain has a world
lead.

This is the sodium sulphur battery,
which has been under development by
Chioride Silent Power, at its Runcorn
research establishment, since the for-

"mation of the company—jointly
owned by the Electricity Counci! and
the Chloride Group—in 1974.

With at least three times the energy
of the lead acid batteries now used in
battery-operated vehicles, the new bat-
tery would give road vehicles a range
of .well over 100 miles compared with
the 60-mile range of the present
advanced Silent Karrier vehicles.

Among the many advantages of this
new battery is that it uses two
materials which are relatively cheap
and plentiful throughout the world—
sodium and sulphur. Demand for this
battery will accordingly not affect sup-
ply or cost of these raw materials.

The £1-9 million grant is from the
Department of Industry, under the
Science and Technology Act 1965,
from funds being made available under
the Government's new Product and
Process Development Scheme.

To date, £2-6 million has been spent °
by Chloride Silent Power Ltd. on
sodium sulphur development, and the
DOI grant is a contribution towards
further development expenditure over
the next four years, including the
building of a pilot manufacturing plant.
Chloride Group Ltd., 52 Grosvenor
Gardens, London SWI1W 0AU. Tel: 07-
730 0866.

New Catalogues

Greenweld Electronics, the
wholesale/retail suppliers of electronic
components and equipment, have
recently published their new 64 page
catalogue. Also provided is an order
form and reply paid envelope, five 10p
discount vouchers and a bargain list.
The catalogue costs 30p plus 15p P&P
and is obtainable from: Greenweld
Electronics, 443 Millbrook Road,
Southampton SO1 OHX. Tel: (0703}
772501.

Crellon Electronics announce the
publication of their largest stock list
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ever. This 30 page edition covers over M’crOProcessor Courses
8000 different items and is available Bleasdale Computer Systems in con-

free of charge from: Crellon Elec- junction with Texas instruments Ltd. is

tronics, 380 Bath Road, Slough, expanding its existing range of

Berkshire. Tel: (06286} 4300. Microprocessor courses to cover the
Electronic Brokers’ latest catalogue TI9900 family of microprocessors and

is the largest the company has ever TI990 microcomputers.

produced, with 86 pages devoted to The courses are run by consultants

second user electronic test equipment, who are actively involved in designing

computers and peripherals, plus new and building m.p.u. based systems.
electronic products. Copies of the They are designed to give the partici-
catalogue are available, free, to bona pants in-depth practical experience in
fide companies writing in on their letter designing and building such systems.
heads. For private individuals, the To achieve this, Bleasdale has
charge is £1, and overseas enquiries designed and developed a range of

£2—to cover P&P. From: Electronic Input/Output devices which can readily
Brokers Ltd., 49/53 Pancras Road, interface with microprocessors.
London NW1 2QB. Tel:01-837 7781. Currently available there is a one-

Heathkit have their latest 40 page week course for people with little or no
catalogue ready, containing scores of previous microprocessor experience

electronic kits dealing with- radios, entitted “The Fundamentals of the
digital clocks, test instruments, metal 9900". Also a 2-week workshop
locators, car tune-up systems—and a entitled “‘Designing Systems with

new range of personal computers. Also 9900"’, which is an advanced
available is their 16 page computer workshop for ‘people with knowledge
brochure. Both the catalogue "and of microprocessors and their operation.
brochure are obtainable for 20p each, For further information contact:
from: Heath (Gloucester) Lid., Dept. Bleasdale Computer Systems [td., 7
PW, Bristol Road, Gloucester GL2 6EE. Church Path, Merton Park, London
Tel: (0452) 294571, SW19. Tel:01-5408611. '

Club news Sound and Video 79

Ormskirk Amateur Radio Club will be Arrangements for Sound and Video 79,
holding their A.G.M. on Wednesday 17 the North West's Audio, Hi-Fi and

January 1979. The club meets on - Video exhibition are now well under
Wednesday evenings at members’ way and more exhibitors than last year
homes; often there is a talk-in on have agreed to participate.

145.000MHz at about 2000 GMT. The exhibition will be held for the
New members are very welcome. For 3rd year at the Excelsior Hotsel,

further details contact: Peter J. Kay Manchester Airport from Thursday, 18
G4GCB, Hon. Sec. OARC, 24 Laure/ January until Sunday, 21 January and
Avenue, Burscough, Ormskirk, Lancs. entrance will be free. For further infor-
Tel: Burscough 89 2416. mation: R. J. Taylor, Advertising &
Verulam Amateur Radio Club will be Promotions Manager, Hardman Radio
holding” the 1979 G3PAQ Memorial Ltd.,  Head Office & Accounts, 26 -
Lecture in the Ex Civil Defence Hall, Exchange Street East, Liverpool L2
Chequers Street Car Park, St Albans, 3PH. Tel: 0571-236 2828.
Herts on Thursday 25 January at 7.30
for 8.00 pm. This event is held in
memory of their former Chairman and
Founder Member, George Slaughter, -
who passed away in 1977. The Iegcture RAE Rep”nt
entitied “EME Transmissions” will be A reprint of the complete series—So
delivered by Peter Blair G3LTF, and You Want to Pass the RAE?—including
will be illustrated with slides and tape details of the new examination format
recordings. |Interested parties are being introduced this year, is now
welcome to attend. Further details ~  available.
from: Hon. Sec. G4DUS QTHR. Tel: . Order your copy by completing and
Rickmansworth 77616. returning the coupon on page 71.
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12V FLUORESCENT LIGHT

Low-voltage fluorescent lamp fittings have many applica-
tions. For boats and caravans, where often the only power
supply is an accumulator, they form a permanent light
source. For emergency or other intermittent use, the scope
is even wider: in the home, when power failures or cuts
occur; in the car, for breakdowns and punctures; when 12vd.c.
camping.

A 13 watt, 21 inch tube will provide a very useful level
of lighting for a consumption of about 1 ampere from a 12
volt battery, when driven via a suitable invertor circuit
such as that shown in Fig. 1. Transistor Tr1 operates as a
blocking oscillator, with feedback from the primary
winding (1-2) to the secondary winding (3—4) of trans-
former T1 applied to its base. Resistor R1 sets the base
current for Trl, with C2 providing decoupling to ensure
maximum feedback efficiency. g

The pulses at Tr1 collector are also coupled to T1 ter-
tiary winding (5—6—7—-8) which is connected to the fluores-
cent tube LP1. At switch-on, all power will be directed to
the tube heaters. When operating temperature is reached
the high voltage present across the secondary of the
transformer will cause rapid striking of the tube and the
heaters will be extinguished. Operation in this manner pre-
vents the tube “blackening” at the ends. When the tube
has struck, this voltage drops to a much lower value due to
the load then imposed on T1.

WKMO67]

Interior view of the complete unit
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2(short red)
3(long green)

. B 6 4(short green)
1(long red)
Lamp J ==
holde?{ —
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WKMO71

hoiders

Fig. 4: Board layout and transformer terminations

Assembly of board, transformer and heatsink

525 betwew ?

Terry-clip tube mounts
(508 between centres

»
/}

(b)

(a)

Fig. 5: Some sdggested case forms: (a) standard open
type (b) side-reflector type (c) large reflector type
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Components

The type of transistor used in this circuit is not too
critical and any h.f. mpn power transistor can be used.
Some types (for instance the 2N3055) will tend to self-
destruct if run off-load. In this case, a cure is to connect an
82V Zener diode between the emitter and collector of Trl
(cathode to collector). With transistor types other than
that specified, it may be necessary to alter the values of R1
and C2 for optimum working.

The transformer is of a special design for use with this
invertor circuit, and it is not practicable for the home
constructor to wind a component to meet the required
tolerances.

Dry Battery Operation .

For operation from dry batteries, say two 6V hand-
lamp batteries in series, the load of 1A is rathér heavy, and
in this application, the consumption can be reduced
somewhat by increasing the value of R1. The light output
will, of course, be reduced also, but a more serious draw-
back is a possible reluctance of the tube to strike. The
easiest way to overcome this is to fit a “Start/Run” switch,
which will provide increased bias current to Tr1 to get the
circuit going. A suggested arrangement is shown in Fig. 2,
where R, is of the value required to give the desired run-
ning current, and Ry is switched in parallel with it for
starting, by closing switch S1. The value of Ry should be
chosen so that in parallel with R, it provides a resistance
of about 270Q. ,

From the point of view of the mechanical design of a
portable lantern powered from dry batteries, it is probabBly
more convenient to use a shorter fluorescent tube. This
may be done without loss of light output by using two 8
watt tubes. These should be connected as shown in Fig. 3,
with the centre pair of heaters powered from an additional
winding of about 40 turns of 34 s.w.g. enamelled wire
wound on the outside of T1.

Construction

The circuit is so simple that a printed circuit board is
hardly justified. Instead, the components are mounted on a
small piece of Verostrip or Veroboard. A suitable layout is
shown in Fig. 4. The transformer and board may be held
together by means of a double-sided sticky pad. Take care
not to break the transformer leads, as these are fragile,
particularly on the tertiary winding. The transistor heat-
sink can be secured and insulated from the case with
another double-sided sticky pad.

The exact form of the case metalwork will depend to a
large extent on what metalworking facilities are available
to the constructor. The only critical dimension is the spac-
ing of the two lampholders. Some suggested designs are
shown in Fig. 5.

To ensure reliable starting, one end of the tube must be
connected to one side of the 12V supply and/or the lamp
case. This is achieved in the layout of Fig. 4 by the circuit
board mounting screw. If the lamp is to be used in a
vehicle on which the positive supply line is connected to
vehicle chassis, then care must be taken that no connec-
tion exists between the 12V negative supply line and the
lamp case. In the two-tube version, this “earthing” connec-
tion should be made to one side of the centre pair of
heaters, as shown in Fig. 3.
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Almost all audio and hi-fi amplifiers employ a push-pull
output stage biased either to class A or quasi-class B
(which is rather like class AB), so that the analogue input
signal swings over a fairly linear part of the transfer
characteristic. To combat residual non-linearity and hence
to reduce the distortion a liberal amount of negative feed-
back is commonly used, and with quasi-class B designs,
which are currently the most common, the output tran-
sistors are biased for a small quiescent current to avoid
transfer characteristic discontinuity at the centre, low-level
point where the characteristics of the two output transistors
Jjoin. Power amplifiers of this kind are well known and it is
not here intended to dwell on their design.

A less well-known technique converts the analogue in-
put signal to a digital format which is used merely to
switch the push-pull output transistors on and off. The
digital format is a pulse train derived from a stable
squarewave generator, and the width of the pulses is
caused to vary in direct sympathy with the audio informa-
tion carried by the analogue signal, which is the usual out-
put from a gramophone pickup, tape deck, radio tuner,
etc.

The analogue signal is reconstituted for driving the
loudspeaker by passing the encoded pulse chain through a
low-pass filter which, while greatly attenuating the
relatively high-frequency pulses, yields an output which is
proportional to the average value of the pulse chain at any
instant. Because the squarewave pulse chain is effectively
modulated by the analogue signal, the system is generally
referred to as pulse width modulation, or p.w.m. for short.

It is not new from the technical point of view, for am-
plifiers adopting the principle were referred to way back in
1947, well before the days of fast-switching transistors,
and more recently in 1960 in terms of a practical design?.
Since then one or two commercial amplifiers have ap-
peared for a short time, later to be taken off the market as
the result of various shortcomings, not the least of which
being a high level of radiation of the harmonics of the
squarewave switching signals. Audio amplifiers are
designated class A, class B and class AB, and since class
C refers to r.f. amplification, the next class in line was
class D, so in the early days the first p.w.m. amplifiers
were designated class D.

It is of interest to note that the Dynaharmony range of
amplifiers by Japanese Hitachi have been designated class
E in the US. This is because they employ an auxiliary out-
put amplifier which automatically switches to a higher
voltage supply on high amplitude signals as a means of
combating bad distortion on the peaks, which other am-
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plifiers of similar main-amplifier power may well clip; also,
of course, because the letter “E” was the next in line! This
range of amplifiers is also referred to as class “G” (mainly
in the UK), but there is no connection with class D.

Principle of PWM

With the advent of fast-switching power transistors and
more sophisticated circuit techniques there has been a
revival of interest in p.w.m. amplifiers, and one or two ex-
cellent designs, including the recent Sony TA-N883, are on
the market. The time is now ripe to explore the basic prin-
ciple of class D operation, to see whether there are advan-
tages (or, indeed, disadvantages) with respect to ordinary
analogue power amplification, and to investigate some of
the performance parameters of a commercial design.

An impression of the make-up of a p.w.m. amplifier is
given by the elementary block diagram in Fig. 1. Here the
switching devices are p- and n-channel V-type junction
fet.s (a complementary pair) which are switched on and
off by the driver stage feeding the gates.

There are various ways in which the pulse chain can be
modulated by the analogue signal, such as by a Miller in-
tegrator (an arrangement similar to this being found in the
Sony TA-N88) or by a “comparator” stage, shown in the
diagram by the block labelled Modulator.

The pulse chain starts life as a high-frequency sinewave,
and is then changed to a square or triangle wave,
depending on the nature of the modulation, after which it
is buffered before being applied to the modulating system.
A transformer feedback type of oscillator may be used,
though, from the point of view of subsequent filtering,
there can be merit in using a crystal-controlled oscillator.
One design?, in fact, employs a television subcarrier
reference crystal which runs at 4.433618MHz, which is
followed by a divide-by-ten TTL stage to yield a frequency
of 443kHz. The Sony TA-N88 amplifier employs a
transformer-coupled oscillator running at 500kHz.

Clearly, the switching rate must be much higher than
the highest audio frequency. The higher the frequency the
better, since this makes it easier to achieve high attenua-
tion of residual ripple signal at the loudspeaker terminals.
However, there are constraints related to the switching
speed of the output devices and the losses involved if the
switching rate is too high. With contemporary power tran-
sistors a fundamental switching rate of about 500kHz,
corresponding to 2ps, seems appropriate. This also
satisfies the requirement for an upper-frequency response
extending to around 50kHz before the analogue output is
unduly affected by the low-pass filter action. Moreover, if
negative feedback is taken after the low-pass filter, as
shown in the diagram, the phase shift of the filter at the
frequency of unity gain must not be so large as to incite in-
stability. The use of a high switching rate also helps in this
respect. When the pulse chain is derived from a very stable
oscillator, such as a crystal-controlled oscillator, very
high-Q filtering can be employed for ripple rejection
which, of course, is not possible if the oscillator is likely to
drift slightly in frequency.

With the Miller integrator type of modulator, the tops of
the pulses widen and the spaces between them shorten as
the amplitude of the analogue signal increases and, con-
versely, as the amplitude of the signal falls so the tops of
the pulses shorten and the spaces between them widen.
Analogue signal is continuously changing in amplitude as
the information carried by the signal changes, so this is en-
coded in terms of the pulse chain continuously changing in
effective mark/space ratio. Information on the frequency
components (rise-time, etc.) of the analogue signal is en-
coded in terms of rate-of-change of the mark/space ratio

©
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of the pulse chain. When there is no analogue input the
pulse chain assumes a steady-state 50:50 mark/space
ratio, which means that the tops of the pulses and the
spaces between them are equal.

The Sony p.w.m. amplifier uses a dual-f.e.t. in differen-
tial configuration which, with current regulators and a
bipolar stage, forms an integrator to which are applied the
analogue and squarewave signals. It works by subtracting
the inputs from the output, and has a bandwidth from d.c.
to several megahertz. This is followed by a comparator
composed of an i.c. containing three differential amplifiers,
and its job is to produce the modulated pulse chain for
switching the output devices via a driver amplifier. The
configuration ensures that the rise-time of the pulse forma-
tion is less than 20ns.

Another method of modulation?, which is that shown in
Fig. 1, works in the manner shown in Fig. 2. As already
noted, the analogue and pulse information, the latter first
converted to a triangular wave format, are fed to the two
input ports of the comparator or modulator. A simple
sinewave analogue signal is shown in the diagram for the
sake of rendering the description more apparent. In a prac-
tical situation, of course, the analogue signal would be
continuously changing in amplitude and rate in accor-
dance with the audio information. To ensure a faithful
conversion to digital, and hence to minimise the amount of
false information on the reconstituted analogue signal, a
primary requirement is for the triangle wave to be very
linear,

The diagram reveals that the output pulse chain en-
coding is a function of the amplitude of the analogue input

Input

Qutput
WAD266|

Fig. 2: Showing one method of encoding a pulse chain
with information carried by an analogue signal
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at any instant resulting from the corresponding changes in
“slicing” level with respect to the constant-rate triangle
wave input. The implication here is that the triangle wave
rate is about four and a half times greater than the fre-
quency of the analogue signal. Thus, if the triangle wave
repetition rate were, say, 500kHz, then the analogue signal
being encoded would have a frequency of around 111kHz.
At lower analogue frequencies, of course, there would be
many more triangle wave cycles per analogue cycle.

To avoid the former happening, the frequency of the
analogue signal fed to the modulator for encoding is
deliberately restricted by low-pass filtering. The audio
spectrum is generally regarded as extending from 20Hz to
20kHz, and an amplifier with a small-signal response, at
least, of less than this would certainly not be regarded as
“hi-fi”’ by the devotees. However, having said that, it is of
interest to note that even a high-quality stereo f.m.
transmission carries little or no information below about
30Hz, while at the upper end of the spectrum the output is
swiftly attenuated above about 15kHz or, perhaps, a trifle
higher owing to the demands of pilot tone filtering.

Well-recorded gramophone records played with a top-
flight pickup system fail to extend noticeably above the
f.m. audio spectrum. Output below 50Hz is tamed by the
specified low-frequency 3180us time-constant of the
RIAA equalisation, while the more recent IEC require-
ment calls for further filtering at 20Hz, corresponding to a
time-constant of 7957ps. It is thus unlikely whether the
equivalent rise-time of most of the best programme
material fed into a hi-fi amplifier is quicker than about
15us.

Nevertheless, to avoid this rise-time being further
slowed down by rise-time limitations of the amplifier to
which the programme material is fed, it is generally con-
sidered that the amplifier’s small-signal frequency response
at the —3dB points should extend to about 40kHz,
corresponding to a rise-time of just under 9us. Some am-
plifiers boast a small-signal rise-time of less than 2us,
corresponding to an upper-frequency response around
200kHz. It is my judgement that this is totally un-
necessary and can detract from, rather than enhance, the
reproduction.

It is not unreasonable, therefore, to filter the analogue
signal before it is applied to the modulator so that the
small-signal response is down to —3dB at 40kHz or,
perhaps, a little higher (say, 50kHz). The p.w.m. amplifier
design in Ref. 4 specifies a Bessel input filter for control-
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Fig. 3: The analogue of the pulse chain is represented

by the average value of the pulse chain, which is

shown at {a) with respect to 50:50 mark/space ratio

{(zero analogue) and at {b) when the pulse chain is en-

coded with sinewave signal, as produced by the
process shown in Fig. 2

ling the input signal rise-time. As with any hi-fi amplifier,
the design should aim for the widest open-loop bandwidth
of the power amplifier section to prevent the effects of so-
called transient intermodulation distortion (t.i.d.) which, to
some extent, establishes the small-signal upper-frequency
response of the analogue signal at the modulator input. To
avoid phase distortion at infra-bass frequencies it is now
common practice to employ direct coupling throughout
the power amplifier system; this presents no problem.

Digital-to-Analogue Conversion

Referring to Fig. 1, the encoded pulse chain is fed to the
output f.e.t.s merely to switch them on and off. In Fig. 3 a
pulse chain of 50:50 mark/space ratio is shown at (a).
Since this chain is perfectly symmetrical its average value
is equal to half the peak-to-peak value which is zero. This
is the condition when there is no analogue signal input.

Since this chain is fed to the loudspeaker through the
low-pass output filter the current flowing through the
loudspeaker is zero (the symmetrical switching of the com-
plementary output f.e.t.s also ensures that this is the case).
The filter, of course, greatly attenuates the switching com-
ponent, and when the pulse chain is encoded the average
value corresponds to the analogue input signal, as shown
at (b) in Fig. 3, which is the pulse chain resulting from the
sinewave modulation in Fig. 2. The result is that current
corresponding to the analogue signal flows through the
loudspeaker, along with a little switching residual, as
shown in Fig. 4.

With a suitably high switching rate and well-designed
filtering the switching residual is generally much lower
than that implied by Fig. 4. The design aim is for a rejec-
tion ratio of 100dB which, referred to 100W output into
8 ohms, corresponds to a residual as small as 283uV; but
not all commercial designs appear yet to be meeting this
aim. The design in Ref. 4, aided by the crystal-controlled
switching rate source, is one which has, at least, achieved
the aim.

Although a higher level of ripple appears not to affect
the reproduction (since it is well outside the response
capability of the loudspeaker and up in the r.f. realm), it
can cause medium-frequency radio interference owing to
radiation from the amplifier direct and from the
loudspeaker cables. This was one of the major problems
with early p.w.m. amplifier designs. Some produced more
than 1V of ripple signal, which is well above the require-
ments of international standards.
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Advantages and Disadvantages of PWM

What are the advantages of p.w.m.? Probably the main
advantage is high efficiency, which means that powerful
amplifiers can be made in small size without undue
overheating. With “linear” amplification the power tran-
sistors are not working very efficiently because a relatively
high average power is dissipated by them. The maximum
efficiency of push-pull class A working is only 50%. The
efficiency is improved by class B, it working out to 78-5%
excluding the driving and pre-amplifiers, of course®.

Because the output transistors of p.w.m. remain either
bottomed or cut-off for most of the time the efficiency is
very high. Maximum theoretical efficiency is 100% (out-
put power the same as the input power). In a practical
design an efficiency of up to 90% is realisable. The loss
stems mainly from the saturation voltage and the peak
current in the “on” state. If it is assumed that these are
respectively 1V and 6A, then the power dissipated by the
transistors would be a mere 6W, while the peak power into
an 8() load would be 288W. Other small losses result from
transient switching dissipation.

The Sony TA-N88 p.w.m. power amplifier will deliver
2 x 160W average power into 8Q2 loads yet its size is only
about half that of a 2 x 100W quasi-class B amplifier. In
comparison with a class A amplifier of similar power yield,
the Sony has a power-to-weight ratio advantage of four or
five times!

A quasi-class B amplifier is inherently a very non-linear
animal in open-loop mode, which means that a high degree
of negative feedback needs to be applied to bring its per-
formance up to an acceptable hi-fi standard. Sadly,
negative feedback is not a cure for all amplifier troubles
and, contrary to some opinion, there are times when an in-
crease in feedback can actually impair the performance.

On the other hand, a class A amplifier behaves much
more linearly in open-loop mode, which means that it re-
quires less feedback for a given fidelity. This is undoub-
tedly one of the reasons why class A power amplification
has been favoured by devotees over the years. When a lot
of power is required for driving very inefficient
loudspeakers in large rooms, for example, then the major
disadvantage of this type of amplifier is the abysmal
power-to-weight ratio—very large and massive heat sinks
being required by the output transistors along with large
transformers to yield the high standing power.

A well-designed p.w.m. amplifier is endowed with vir-
tually the same open-loop linearity as a class A amplifier
yet it possesses a far more acceptable power-to-weight
ratio. Hence, a p.w.m. amplifier calls for a relatively small
amount of negative feedback merely to improve upon an
already good intrinsic linearity rather than to correct for
the shortcomings of some quasi-class B designs, which is
the hallmark of favourable auditioning.

The greatest disadvantage is really related to the
switching signal and the probability of this being radiated

Fig. 4:- Reconstituted analogue signal at the output

carrying residual switching signal. In practice, the

level of the residual is well below that implied by the
waveform
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if it is not suppressed properly. Most of the earlier
problems have been resolved by the advent of new solid-
state devices, including fast-switching i.c.s and power
transistors.

Non-linearity arises when the pulse chain varies in am-
plitude or width from causes which are not directly related
to the analogue modulation process. When this happens
harmonic and intermodulation components and products
appear across the output load, but by the use of suitably
fast switching devices allied with competent design these
aberrations are minimised. Normal feedback is possible
from the analogue output to the analogue input, as shown
in Fig. 1.

In some designs the feedback voltage is obtained prior
to the output low-pass filter, as in the Sony, and with
others the voltage is picked up after the filter, as in Fig. 1.
The latter would appear to have merit, provided the filter
does not cause phase shift likely to evoke instability,
because it keeps the source impedance low and hence the
damping factor high.

Limiting and Protection

Input overload can result in the loss of switching pulses
at the extremes of modulation, accompanied by a severe
rise in distortion and an increase in r.f. emission. To avoid
this, most p.w.m. amplifiers are equipped with a “soft
limiting” circuit in series with the analogue input signal. In
the Sony, for example, this consists of a high-speed f.e.t.
attenuator whose gate is connected to -current sensors in
the output stage. When the current threshold is exceeded
the attenuator is activatéd so that the level of analogue
signal reaching the modulator is reduced. -

Thermal and short-circuit protection circuit are also in-
cluded. These operate a relay whose contacts are in series
with the loudspeaker, so that in the event of an output
short-circuit under heavy drive or an abnormal rise in tem-
perature the contacts open and disconnect the load. The
relay is also connected to an energising delay circuit so
that the contacts close after the power supply has fully
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stabilised. This avoids the switch-on “thump” from the
loudspeaker when the power switch is turned on.

Auditioning

How do p.w.m. amplifiers compare in reproduction
with more conventional class A and quasi-class B designs?
Of the p.w.m. amplifiers that we have auditioned we have
found the sound quality to be very close to that expected
from a well-designed class A transistor or valve amplifier.

Lab Performance

As already noted, the Sony TA-N88 produced a full
160+ 160W into 8€ loads to the threshold of heavy distor-
tion rise (just prior to the peak clipping point) at any fre-
quency, at least, within 20Hz to 20kHz. Second harmonic
distortion at 1kHz and with both channels delivering
160W was —70dB, corresponding to about 0-03%. Odd-
order and higher-order distortion was negligible, being
equal to or below the residual of the switching signal at the
output.

At 10kHz and the same two-channel power the distor-
tion was, as would be expected, higher, corresponding to
about 0-25% second harmonic, which predominated. The
third harmonic was about 64dB down, corresponding to
about 0-063%.

At lesser output power all distortion components
shrank towards the level of the switching signal residual,
which measured about 100mV r.m.s. across the output of
one channel (less across the other). Although rather on the
high side, the reproduction was not affected, but radio in-
terference could just be detected on medium frequencies
when a receiver with a ferrite rod aerial was placed a short
distance away from the amplifier (a really tough test!).

The spectrogram in Fig. 5 shows the measured CCIF
intermodulation distortion with 38V peak of composite
two-tone signal across an impedance load corresponding
to a “difficult” loudspeaker. There was a rise in amplitude
of the IM products with increasing output voltage.

The amplifier required just under 1.5V r.m.s. for full
drive; stereo separation was as high as 88dB, and residual
mains ripple below 90dB. The damping factor was not too
good, being 28 at 40Hz and 2-3 at 20kHz. This could
possibly be improved by taking the feedback from the out-
put side of the low-pass filter. Small-signal bandwidth was
from d.c. to almost 90kHz (—3dB), after which the roll-off
rate was 12dB/octave, corresponding to about 4us, which
we regarded as unnecessarily fast.

The ampilifier is equipped with two pairs of complemen-
tary junction V-fets in parallel. These devices or
MOSFET power devices are ideally suitable for p.w.m.
amplifiers, as also are fast-switching power bipolar tran-
sistors. However, with the inevitable price reduction of the
V-f.e.t. species of power transistors, such as the Hitachi V-
MOSFET, we are almost certain to experience a revival of
the p.w.m. amplifier, especially when the pundits fully
realise just how fine such an amplifier can audition. o
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?

Requests from readers for an even wider capacitance
measurement range set the author thinking and here is the
result—an add-on unit which enables the Wide Range
Capacitance Meter (PW Sept ’76 issue) to measure
capacitors up to 30 millifarads, i.e. 30000uF.
Modifications to build the extra ranges into the original
capacitance meter were hardly practical and this add-on
unit involves only minimal changes, namely the addition of
two 2mm sockets to the front panel.

To avoid possible confusion, component references
for the extender follow on from those of the original
capacitance meter.

Circuit Description

Fig. 2 shows the circuit diagram of the extender. It
works on the same principle as described in the original
article. The capacitance under test shunts a voltage
waveform generator of known source impedance. The
lowest imipedance available in the original circuit was
about 220€Q, limiting the measurement range to 10uF or
30uF with the function switch at x3. The extender unit
takes the test waveform (at 220Q source impedance) via
an extra socket on the front panel of the meter and feeds it
to a 2209 attenuator chain; the extra loading of this chain
attenuates the test waveform by 6dB. The chain is tapped
at points where, looking in, one ‘sees’ a 220 source
resistance (x10 socket) and a 2-2€) source resistance (x100
socket). The lattér point represents a further 40dB of
attenuation of the test waveform and IC1 provides 46dB
of gain, so producing the same voltage at its output as
would have appeared at the red C, terminal originally. The
op. amp. output has a d.c. blocking capacitor whose
reactance at the frequency of the test waveform is very
low, and by setting the range switch to 10—100pF, the f.e.t.
Tr5 is biassed via R22 but ‘sees’ a.c. signals only from the
op. amp. Clearly, a 100uF capacitor connected to the x10
terminal, or 1000uF at the x100 terminal, will produce the
same attenuation (in dB) of the test waveform as 10uF
connected to the original meter (on the 1-10uF range).

Push button S3 reduces the source resistance at the
x100 socket from 2-2€ to 0-22Q and raises the gain from
the op. amp. to 66dB (x2000) to compensate. This
provides a x1000 range, at reduced accuracy. This is
because of the reduced bandwidth of the op. amp. when
supplying the extra 20dB of gain. In particular, the x1000
range should only be used in conjunction with the x3 range
of the function switch, as on x3 the test waveform
frequency is reduced by a factor of 3. Even so, R46 has
been set at 430k instead of the theoretical 390kQ2. The
latter value should be used if you use a high-speed op.
amp. such as the LM318 instead of a 741. If using a 741,
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it should be a full spec. device from a reputable source-—
not a ‘reject’ or ‘fall out’!

Note that no polarising voltage is applied to the
capacitor under test, thus avoiding the inconvenience of a
6 seconds time constant for charging when measuring
30 000uF! The amplitude of the test wave form applied to
the capacitor under test is so small that the absence of a
polarising voltage is of no consequence.

Construction

The author used a diecast box and though only just
deep enough internally, this fits neatly in front of the
capacitance meter leaving the controis unobstructed. Any
similar sized box would do, but metal is preferable to
plastic. The box is connected to the black C, terminal, i.e.
the case of the capacitance meter. Two additional
connectors are required on the capacitance meter, one to
make the 12V supply available to the extender and one to

This unit is an add-on extender for the Wide Range
Capacitance Meter described in Practical Wireless Sep-
tember 1976. It is presented for the benefit of those readers
who have already built the main instrument. We regret
that the issue in which the meter originally appeared is no
longer available.

supply the test waveform. These were added one either
side of the existing Cy terminals.

The circuitry of the extender was made up on a piece of
0-1 inch pitch Veroboard as shown in the component
layout drawing Fig. 1 and mounted on the three 4mm
sockets and S3 along one edge of the board, the other edge
being supported by a long 6BA bolt fastened to the back
of the front panel with Araldite.

Resistors R41 and R42 may be wound using Eureka
wire: 126mm of 36 s.w.g. gives 1-98Q and 124mm of 24
s.w.g. gives 0-220Q. This allows 2-5mm each end for
soldering. Alternatives are to use 3-9Q, 4-7Q and 27Q) in
parallel for R41 and a 0-22Q {W metal film resistor for
R42.

On completion of the extender, check that it will not
short the stabilised supply of the Capacitance Meter,
connect up and switch the Meter to x1 and 10—100uF.
Check that the voltage at the junction of R45 and C13 is
about 6V. The meter should read off-scale to the right.
Connect a 20uF capacitor between the x10 terminal and
common and check that the meter reads in the region of
20uF (i.e., 2 on the upper scale). Note that the tolerance
on electrolytics is typically —20 + 50%, so precision
cannot be expected!
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Use

Following the above checks, the unit is ready for use, as
there is no calibration to carry out. Capacitors in the range
IO—lOOuF can be measured by connecting between
‘common’ and ‘x10’, whilst capacitors between 100uF and
1000uF (3000pF with the function switch at x3) are
connected between ‘common’ and ‘x100°. These terminals
are also used for measuring capacitors between 3000pF
and 30000uF, with press button S3 depressed and the
function switch at x3. As the reactance of 30 000uF at the
test frequency is only tens of milliohms, good quality plugs
and crocodile clips with short stout leads should be used
for connecting the capacitance under test to the extender.
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DM23a
DIGITAL
MULTIMETEF

Every person who claims to be actively interested in
wireless or electronics needs some form of multi-test meter.
If you are richer than most then this will probably be the ubi-
quitous Avo Model 8, for long regarded as the Rolls Royce of
conventiona! multimeters. For the not quite so well off a
lower priced oriental meter will suffice, some of them having
a bewildering array of ranges—my own one even tests tran-
sistors.

The digital multimeter, or d.m.m. for short, is relatively
new to the amateur scene mainly because of its very high
initial cost for an instrument with a limited number of
ranges.

Recently, however, several such instruments have been
launched by manufacturers obviously aimed at the amateur
segment of the market. The Sinclair DM235 is such an in-
strument and forms the subject of this test report.

A 3% digit, six function multimeter, the DM235 is both a
bench-top and a fully portable unit. The carrying handle is
arranged to act as a leg to tilt the case for easier reading of
the display. With a set of dry batteries in the rear mounted

* specifications
Voltage: 1mV to 1kV d.c.

1mV to 750V a.c.
Current: TpAto 1A d.c

1TuA to 1A a.c.
Resistance: 1Q to 20MQ
Diode test: 0-1uAto TmA
Input impedance: 10MQ -

Basic accuracy: 0-5% on 2V range; 1% on
all other d.c. ranges and
resistance; 1-5% 30Hz to,
10kHz a.c. ranges

Size: 254 x 147 x 41mm
Weight: 682gm

Sinclair Radionics Ltd., St. Ives, Huntingdn,
Cambs. PE17 4HJ.

The internal construction of the DM235
showing the main p.c.b. and batteries.
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compartment the instrument can be carried very easily with
the front uppermost. The test leads fit neatly into a space
behind the battery compartment panel when not in use. If
you intend to carry the meter around a lot then an ever-ready
carrying case is available as an extra. In use the DM235
proved to be simple to operate and the display was easily
read with the unit on the bench top. Range selection is by
two rotary switches, one of which acts as a function selector
and other determines the full scale reading. A slide switch
selects d.c./Q or a.c. readings and a second slide switch con-
trols the power to the unit.

The test leads provided are the usual type with a banana
plug at one end and a spring-loaded hook-grip at the other
end. | found these to be more of a nuisance than useful. They
never seemed to grip properly when | tried to hook them
over a test point but when finally in position they seemed
reluctant to let go. Also they proved difficuit to use as a
probe as the wire hook tends to get hidden inside the plastic
end. The wander plugs fitted tightly into the two sockets
provided on the front panel.

Continued on page 56
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WIN I N produces 50 watts per channel with harmonic
: distortion around 0-015% and sounds as good

as its spec.
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F.Vl. RECEIVERS

DEVICES&CIRCUITS

M.J. DARBY

In the first part of this feature we saw that the front-end
unit of a receiver provides a 10-7MHz intermediate
frequency output signal. The i.f. stages must amplify, filter
and limit this signal before it is demodulated. Current
trends are strongly towards the use of one or two
integrated circuits in the i.f. stages rather than the use of
discrete components, whilst ceramic filters are generally
employed rather than inductance-capacitance tuned
circuits, since they provide the required selectivity without
the necessity for alignment.

In most designs a single quadrature-tuned circuit is
employed in the demodulator circuit and this must be
aligned so that it resonates at 10-7MHz. A few years ago
Signetics produced an integrated circuit phase-locked
loop, the NE563, which required no tuned circuits in the
i.f. or demodulator stages, but this device is no longer
available. Nevertheless, when using a commercially
manufactured front-end unit, the alignment of the receiver
is very simple—only the demodulator circuit need be
adjusted. The position is very different to the alignment of
the many tuned circuits in the older valve type of receiver
where any slight mis-alignment of the band-pass tuned
circuits or of the ratio detector circuit could result in
considerably greater distortion.

Available Devices

There are quite a number of integrated circuits available
which include all the devices required for the if.
amplifier/limiter and demodulator stages of an fim.
receiver. The decoder required for stereo reception is
always a separate circuit, normally a phase-locked loop
ic., but some amplifier/limiter/demodulator devices
incorporate an audio amplifier. Many of the devices
designed for use as amplifier/limiter/demodulators in the
sound section of television receivers aré suitable for use in
f.m. radio receivers. A selection of typical
amplifier/limiter/demodulator devices is shown in Table 1.
These devices are suitable for the f.m. section only of
receivers which cover both the f.m. and a.m. bands.
However, some details will be given later of devices which
can be used in both parts of an a.m./f.m. receiver.

Sensitivity

It is quite reasonable to feed the output from a high gain
front-end unit through a single ceramic filter into a high
gain if. device (such as the 3089) for local station
reception, but in a situation using a relatively insensitive
device, such as the uA2136 or the LM2111, it is almost
essential to employ an interfacing amplifier in order to
obtain adequate gain, reasonable a.m. rejection, etc. The
amplifier used may employ one or two discrete transistors,
but an integrated circuit amplifier is often much more
convenient.
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PARTZ2

The sensitivity of the devices shown in Table 1 is
expressed as a value which is known as “the input limiting
voltage at the —3dB point” or sometimes as the “limiting
sensitivity” or the “input limiting threshold”, any of these
terms being used in various data sheets. Let us consider
what this definition means. If the input signal level to a
device is relatively high, the amplitude of the output signal
will be unaffected by any reasonable variations of the
input signal, since the output amplitude is controlled only
by the limiter circuit. As the input voltage falls, a point is
eventually reached at which the input to the limiter is
inadequate for it to operate correctly and the output
amplitude must then fall. When this fall is equal to —3dB,
the input signal level to the device is known as the “input
limiting voltage at the —3dB point” or one of the other
terms mentioned. The lower the value of the input limiting
voltage, the more sensitive the device.

It can be seen from Table 1 that the input limiting
voltage ranges from about 12uV up to about 450uV.

The main difference in the internal circuits of such
devices is the use of a more sensitive amplifier-limiter with
more amplifying stages in the more sensitive devices.
Although it must be remembered that the more sensitive
devices are likely to become unstable if the circuit layout is
unsuitable, all of the devices should be stable if used in a
reasonable circuit layout with the input well away from the
output. The input to a sensitive device should not consist
of a length of copper strip on a board, but rather a
miniature coaxial lead or at least a short wire.

Facilities

Another important factor to be considered when
choosing an amplifier/limiter/demodulator device is the
range of facilities provided by each of the integrated
circuits concerned. The 3089 device, the TDA 1200 and
the CA3189E offer a very wide range of facilities,
including a.g.c. output, a.f.c. output, muting of noise when .
tuning between stations and generally a very high
performance for high quality equipment. A few devices,
such as the LM 1808, are available with an incorporated
audio amplifier and this can be useful when space is at a
premium.

Gain Block

Before we consider typical amplifier/limiter/
demodulator circuits, we will look at an integrated circuit
gain block which will provide ample gain between the
front-end unit of the receiver and any of the devices shown
in Table 1. )

The circuit of this 10-7MHz amplifier is shown in Fig.
7. A Fairchild nA753 integrated circuit (in a plastic 8 pin
dual-in-line package) is very convenient for use in this type .
of circuit for a number of reasons. There is a choice of a
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Fig. 7: A simple nA753 10.7MHz amplifier with
ceramic filters

gain of about 34dB if the output is taken from pin 7 or a
higher gain of about 50dB if the output is taken from pin
5. Another feature of the wA753 is that its input and
output impedance have been chosen to match those of the
ceramic filters normally used in the input and output
circuits.

It is important that the filters (marked F1 and F2 in Fig.
7) should be reasonably closely matched with the circuit
impedances. The 10-7MHz filters now available from
Toko, Vernitron and Murata have been designed to
operate with their inputs and outputs connected to circuits
of 330Q impedance; if the “in” and “out” impedance is far
from this value, the band-pass characteristics of the filters
will be impaired.

The input impedance of F1 can be matched by making
the value of R1 equal to 330Q minus the output
impedance of the front-end. Similarly the value of R2 is
selected so that this resistor, in parallel with any load
which the circuit feeds, forms the required 330Q value
across the output of F2. The values of these resistors are
not at all critical and R1 can often be 270Q whilst R2 may
be about 390Q.

Ceramic filters are marked with a colour code to
indicate the approximate resonant frequency. It is vitally
important that the two filters used in the Fig. 7 circuit
should both have the same colour coding or they will not
match one another accurately enough in frequency; they
must also come from the same manufacturer. Two such
filters provide almost the ideal band-pass characteristic'
with a rejection of around 100dB at frequencies 0-2MHz
or more from the resonant frequency. However, it is
possible to omit F2 and to couple pin 5 or pin 7 through a
small capacitor (perhaps 1nF) directly to the input of an
amplifier/limiter/demodulator device. The rejection of
unwanted frequencies will then be of the order of 55dB—
which is adequate for many locations.

The nA753 provides a stabilised output of +7:8V from
pin 6. This is ideal for use as a power supply to certain
front-end units (such as the Mullard LP1186), but some of
the Toko front-end units require a higher voltage supply
which can be conveniently obtained using a Zener diode.
The maximum current which can be taken from pin 6 of
the uA753 is about 10mA.

The pA753 has been designed to operate over a wide
temperature range, namely —40°C to +85°C, at almost
constant gain. Naturally care must be taken to ensure that
the leads to the decoupling capacitors C1, C2 and C3 in
Fig. 7 are kept as short as possible.

There are few other similar gain blocks available. The
Fairchild pA3076 (available from Arrow Electronics Ltd.)
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provides a relatively high gain (around 80dB) for use with
a demodulator of moderate sensitivity.

Amplifier/Limiter/Demodulators

The output from the circuit of Fig. 7 may be fed into
one of the amplifier/limiter/demodulator devices listed in
Table 1. We will now consider some typical applications
circuits using some of these devices. Although the
principles of operation of each type of device are the same,
the individual features of the devices (and therefore
practical circuits) differ considerably. A common feature
is that they all require a phase shifting “quadrature” tuned
circuit.

The uA2136

The Fairchild pA2136 is a relatively simple device with
moderate gain, three stage input amplifier/limiter, a
quadrature demodulator circuit, an audio output amplifier,
an internal voltage regulator and other circuitry. The
connections of this device are shown in Fig. 8; it is
available in a standard 14 pin dual-in-line case from
Arrow Electronics Ltd., Coptfold Road, Brentwood,
CM 14 4BN at a price of about £2.

The basic circuit for a limiter/demodulator using a
device such as the pA2136 is shown in block form in Fig.
9, whilst a full typical circuit is shown in Fig. 10. The input
from the amplifier which follows the front-end may be
coupled through C1 to L2 and hence into the limiter of the
nA2136 device. Although inductor coupling is used in this
circuit, other types of input coupling can be employed,
such as in the examples used with other circuits in this
article. It is important to note, however, that the maximum
resistance between pins 4 and 6 is about 300Q; in Fig. 10,
this resistance is that of the winding L2 which is very low.

The output of the limiter is fed to the quadrature
detector and appears at pin 10; after attenuation by a
factor of about seven times, it also appears at pin 9. The
quadrature tuned circuit is connected between pins 2 and
12, R1 damping the resonance of the circuit. The value
chosen for R1 is a compromise between obtaining a
relatively high audio output voltage and obtaining the
lowest possible distortion at the output.

) .
Detector output [1 14[] De-emphasis
Detector input reference [{2 - 13[] Regulated voltage
Positive supply [13 12{] Detector input
AAN36 .
I.F input [J4 11{] Test point
Input decoupling [15 10[] Amplifier output (high)
Input Reference |6 9] Amplifier output (low)
Ground ({7 811 No connection
=

Fig. 8: The nA2136 connections

LF. ’\ _ |External Phase »| Demodulator » Audio

input |L|mater Ngtfxtfaf-k Muttiplier output
|

WADZ72

Fig. 9: Basic circuit in block form for a limiter and f.m.
demodulator
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The output from the quadrature circuit is amplified and
fed to pin 1. A de-emphasis capacitor should be connected
from pin 14 to ground, the internal resistance of the device
at pin 14 providing the required resistive component of the

de-emphasis network.

The regulated voltage appears at pin 13, but this voltage
is also used to power the input limiter and the quadrature
detector; the internal connections are not shown in Fig. 10
in order to keep the circuit as simple as possible. No
external connection need be made to pin 13.

It may be noted that the uA2136 device is an improved
version of the earlier ULN2111 14 pin dual-in-line device.
The Sprague ULN2111 has no internal voltage regulator
and the positive supply of about 12V must be connected
directly to pin 13 instead of to pin 3. Otherwise, the
connections are the same. Further similar devices are the
ULN2111A (Sprague), the CA2111AE and its quad-in-
line version the CA2111AQ (RCA) and the MC1357
(Motorola). The uA2136 is a direct equivalent of the

Sprague ULN2136.

Fig. 11: A limiter-demodulator

The 3075

The Fairchild pA3075 (available from Arrow
Electronics Ltd.), the National Semiconductor LM3075
and the RCA CA3075 are somewhat similar devices to
the pA2136, but an audio pre-amplifier is incorporated on
the same chip as the i.f. circuitry. These are 14 pin dual-in-
line plastic devices.

A typical 3075 circuit is shown in Fig 11. The i.f. input
circuit may be similar to that of Fig. 10 or one of the other
circuits, but the effective resistance between pins 1 and 2
must be fairly small so that pin 2 is correctly biased from
pin 1. The 3-stage limiter has a gain of about 60dB and
feeds a quadrature detector, the output from which feeds
an emitter-follower before being coupled to the input of an
audio pre-amplifier at pin 14. The output from the pre-
amplifier stage is fed to pin 12. The capacitor C7 of Fig.
11 is for de-emphasis and should be omitted from a stereo
circuit. The audio pre-amplifier provides a gain of about
21dB, but there is a loss in the coupling network between
the emitter follower and the pre-amplifier.

circuit using the 3075 device l

+11V

00000 1 10-7MHz
c3 | (Euudguture
uned circuit
g e
in 33pF _J' ,—_1
c2 == =" -
6-8pF 1 S 7 5 10%3.|F
i Regulator S
A 2 .
LE. imi Emitter Pre— i
Input %m Limiter Detector Follower u:nep oﬁgﬁt
a 1
- 3075
3 8 %
2'.?72k
C1
10nF 4
R3 50nF b C5
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TBA 120 series

The TBA 120 device was developed for television sound
circuits and contains a six stage limiter, but the more
sensitive TBA120S with an eight stage limiter is normally
preferred for f.m. receiver applications (available from
Chromasonic Electronics, 56 Fortis Green Road, N10
3HN). The TBA120T is similar to the TBA120S, but has
an 820Q input resistor to match it to the 5. 5MHz ceramic
filters used in television receivers; the TBA 120U is another
device in this series designed to be used with L/C tuned
circuits. These devices are manufactured by Siemens,
AEG-Telefunken, etc.

+15V

R2
120

c2

22nF (mono)
11 470pF (stereo)

10-7MHz

input
signal

TBA 1208

| I3 |l. 12
>

VR1

22nF
Volume

Fig. 12: A limiter-demodulator using the TBA120S
device with an electronic volume control

Approx. SuH

WAD274

Fig. 13: A 3089 circuit which ]
provides very comprehensive i
facilities :

A typical TBAI120S amplifier/limiter/demodulator
circuit is shown in Fig. 12. A particular feature of all the
TBA 120 series of devices is an electronic attenuator in the
circuit shown. VR 1 will provide a variation of about 70dB
in volume and since only d.c. levels are involved the
volume control leads need not be screened—this is
another feature of the TBA 120 and the LM 1808 devices.

The filter F in Fig. 12 may well be the output filter F2 of
the circuit of Fig. 7. L1 and C4 form the normal
quadrature circuit of the demodulator.

The 3089

The 3089 type of device {equivalent to the TDA1200)
is probably the best known of all hmlter/demodulator
integrated circuits for 10-7MHz f.m. if. use; it is an
“industry standard” type available from many
manufacturers and provides a wide range of facilities for
use in high quality equipment. It has been included in
many circuit designs which have appeared in this
magazine. It is a sensitive device with a 12uV limiting
sensitivity.

A 3089 circuit is shown in Fig. 13. The input to pin 1 is
obtained from the 10-7MHz ceramic filter F (which may
be the output filter F2 of Fig. 7). Inside the device the
s1gna1 passes through three cascaded amplifier/limiter
circuits and hence to the quadrature detector circuit. This
part of the circuit requires a 22uH choke (L1 in Fig. 13),
but a miniature Toko component is available for this
application. The Toko Company also produces a KACS-
K-586HM 10-7MHz tuned circuit in a miniature can
which has been especially designed for use as the
quadrature detector tuned circuit with 3089 devices.

The output impedance of the 3089 device at pin 6 is
about 5k€2, so when the value of the series resistor R6 is
added to this, the total of nearly 10kQ produces the
required 50us de-emphasis time-constant with C8. The
capacitor C8 should be omitted in stereo circuits.

L1-Toko part no. 144 LZ 220K
L2/C5-Toko tuned circuit KA CS-K-586HM

a.fc.
off

+12v . | f
l c1 v afc
§1DnF 22 MH
A\
R4
c6 c7
1 centre-zero :
39k {Tuning) 10nF 33uF
1 il 8 9 10 7
Input * <
R1
330
: iy » » Audio
=1 3089/TDA 1200 AN > Audio,
- C2 47k outpu
10nF
b % 15 13 5 2
R2
R3 c8
33k 12k 4-7nF
C3 (De-ermphasis)
220nF
= C4
M1 VR1
20nF 0-200A 470k
{Signal strength) {Muting}
] &\\§
WAD275] ag.c
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lCorrect tuning point

Voltage between pins 7
and 10 ———»

ov

Tuning

Fig. 14: Variation of the 3089 pin 7 potential with
" tuning

The meter M1 provides an indication of the signal
strength of the if. signal at pin | of the device. The
potential at pin 13 of the device increases approximately
as the logarithm of the signal strength and the meter
reading increases in proportion to this voltage. The
logarithm scale has been chosen so that a very wide range
of signal strengths can be accommodated and shown on
the meter. In practice, the circuit can indicate any input
signal level between about 5uV and 100mV by means of
M.

Each of the three cascaded amplifier/limiter circuits in
the input of the device has a signal level detector

associated with it. The combined outputs of these signal
level detectors control the deflection of the signal strength
meter. The first level detection circuit also provides the
a.g.c. control signal from pin 15 which may be fed to the
front-end unit.

The centre-reading meter M2 can be used as a tuning
meter. When tuning towards the centre frequency of the
signal, the meter needle is deflected to one side, but as
tuning becomes closer to that of the signal, the meter
needle returns through the centre position (when tuning
should be exact) and is displaced to the other side. This
variation of the potential at pin 7 with the tuning is shown
in Fig. 14.

All the phase quadrature circuits discussed in this
article must be aligned before use by adjusting the position
of the core of the phase quadrature coil, whilst the extra
input coil used in Fig. 10 must also be aligned. The
alignment is greatly facilitated by the use of the meters
shown in Fig. 13. When L2-C5 is correctly tuned, the
meter M2 will show almost a symmetrical response when
tuning through the signal (see Fig. 14) with optimum
results when the receiver is tuned to the centre point of the
curve.

The use of the meters in the Fig. 13 circuit is optional
and some readers may wish to construct the circuit so that
a meter is used only during the alignment of the receiver,
since the incorporation of a meter permanently into a
circuit does increase the cost of the receiver. The full scale
reading of M1 and of M2 is not at all critical, as the values
of the series resistors R2 and R5 can be adjusted to obtain
suitable deflections with the meters available. However,
the full scale deflection should not exceed a few mA or the
device operation may be affected.

When tuning an f.m. receiver, a considerable amount of
unpleasant random noise (*“hiss”) is formed when tuned to

Wv-[ A ! 2y
3 <3 o L3 > -
Toko
1-8k 18k
'L10nF ~ "LmnF 'LmnF DTS
SS T__% [ v |
[
§3-3k 390 §3~3k gago N 47 | "‘""" !
Li. — _1ir2 afec

p—— 2xToko CSFE | 2 x Toko CSFE
10- z —-I
from ->—| | | 1 BFS584 I I
tuner Ll f

TT

Toko | A >
*"\AN\~¢ 15k
1441LZ 220k 39K :T:10,UFL10nF

10MF §
N

S T | 3

CA3189E

T

Fig. 15: A very high quality circuit rf ag.c.

using the CA3189E device -

N
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_ Device Package | Sensitivity | Supply Supply AM Total AFC AGC Muting On-chip Electronic | Remarks
{Input Voltage Current Rejection Harmonic | Output Ouiput Audio Volume
voitage (in mA at (dB) Distortion Pre-amp Control
at —3dB 12V) range
point) (dB)
uA2136 14 pin 450V 12v 17 40 1% — — None — _ —
d.il. {max. 20V max.) § (max. 22) {max. 3%)
800uV)
3675 14 gin 250pV 12v 17 50 1% — —_— None Yes . — —
dil. {max. {max. 18V} | {max. 28) {min. 40} {max. 2%)
600pV)
30#9 or 16 pin 12uV 12v . 23 55 0-5% yes yes Noise - —_ Industry
TDAT200: | dil. {max. 25pV) | {max. 16V} | (max. 30} [ (min. 45} | (max 1%} only standard type
CA3198E 16 pin 12uv 12V 14 55 0-5% yes ves Noise and — — used in high
d.il. {max. 25uV} | (max. 18V) | {max. 18} {min. 45) {max. 1%) deviation quality
receivers
TBA120 14 pin 80uv 12v 14 60 — _ — . none — 60 designed for
d.il. {max. 14V) | (max. 20) {min. 50} television
sound
TBA120S 14 pin 50uv 12v 14 68 0-2% — — none single 85 Internal
d.if. {max. {max. 18V) } (max. 20} transistor {min. 70} transistor and
100uV) ) available Zener diode
LmM1808 18 pin 200uv 18v n min. 40 1.2% — — none 2Wpower | 75 On-chip
d.il. {max. " Hmax. 26V} } (if. only) (max. 2%} amplifier power amplifier
400uv) with protection
21118 t4pin | 300y 12v 17 40 0-3% = - none == S =
dil. (max. 15V) | (max. 22)
Parameters may vary from one manufacturer to another—consult data sheets Devices suitable for use as 10-7MHz Limiter/Demodulators

frequencies between the incoming required signals. The
3089 device incorporates a circuit which is able to mute or
silence the receiver when no signal is being received. A
muting signal is obtained from a level detector connected
to the quadrature circuit which feeds a steady output
voltage to pin 12, this voltage varying according to
whether an input signal or only noise is being received.

A fraction of the voltage from pin 12 is tapped off by
VR1 and fed to pin 5, the muting input. The voltage fed
into pin 5 can mute the audio pre-amplifier inside the 3089
so that no audio output is obtained whilst tuning between
input signals.

The total harmonic distortion at the output of the 3089
device is about 0-3%, this being lower than that of most
other similar devices. This distortion level is mainly 3
function of the phase linearity characteristic of the
quadrature tuned circuit. A considerable reduction in the
distortion level can be obtained by employing two tuned
circuits instead of one between pins 9 and 10, but the
alignment is then far more difficult and suitable test
equipment is required to set up the double tuned circuit
correctly. However, it is possible to reduce the total
harmonic distortion at the output to a level of less than
0-1%.

The CA3189E

The RCA device type CA3189E is a recent
development of the 3089 type of device. Like the 3089, it
is encapsulated in a 16 pin dual-in-line package and the
connections to the two devices are almost identical (except
for pin 16), but the external circuits which must be used
with the two devices are somewhat different. The
CAZ3I189E is the latest device for use in equipment of the
highest quality.

The bandwidth of the CA3I89E circuit has been
restricted to about 15MHz (as opposed to the 25MHz of
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the 3089 type devices); this not only improves the noise
level by reducing the amount of “in-band” noise generated
by two signals outside the pass band, but also renders the
circuit layout less critical and improves stability.

Unlike the 3089, the CA3189E includes an adjustable
delay for the a.g.c. system; this means that the signal level
at which the a.g.c. voltage commences to reduce the gain
of the device is adjustable. Improvements in the design of
the CA3189E internal circuit have resulted in the signal-
to-noise ratio being increased to over 70dB. Another
feature unique to the CA3I89E is the inclusion of a
“deviation” muting circuit in addition to the normal noise
muting circuit used in the 3089 devices. This deviation
muting circuit results in the muting of the “thump” noise
when turning rapidly through a fairly powerful signal.

A typical CA3189E circuit is shown in Fig. 15. The
limiting sensitivity of the CA3189E is about the same as
that of the 3089 device and a similar input circuit can be
employed. However, Fig. 15 shows a different type of
input circuit using two BF594 npn transistors and a total
of four Toko CSFE ceramic 10-7MHz filters which
provide a band-pass characteristic which enables a signal-
to-noise ratio of about 40dB to be obtained at an input
signal level of onlu 3uV.

It is possible to omit one of the BF594 amplifier stages
and two of the ceramic filters; the input signal is then fed
directly (through a capacitor) to the base of the second
BF594 transistor. In this simpler circuit the signal-to-noise
ratio is appreciably lower, being rather over 20dB at the
same input signal level of 3uV.

The similarity between the CA3189E and 3089 circuits
can be seen from Figs. 15 and 13. An important difference
between the two is the use of an external audio load
resistor 12k between pins 6 and 10 in the CA3189E
circuit, whereas the load resistor is fabricated on the

continued on page 71
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A REVIEW OF RECENT DEVELOPMENTS ﬂ

HOTLINES

MPU bank cards

A popular cheque scheme on the Con-
tinent is one in which the owner's
photograph is printed on. each cheque.
This gives a useful security “cheque’!
The Continental bankers have again
been looking at services to customers
and on French electronics company
has warmed to this theme by propos-
ing to stick a microprocessor into
everyone’s bank credit card.

Cards in current use can store only a
limited amount of information in
magnetic stripes. The proposal is that,
by using a microprocessor, every tran-
saction could be recorded and the
holders bank balance could be updated
at each transaction.

While all this “with-it, latest, state-
of-the-art”” approach might be
applauded by electronics pundits, |
keep hearing about electronic
accounting systems charging people
idiotic amounts, like the £8 million gas
bill etc. The Ginsberg abbacus rules—
oK?

Whatis an 1154?

Say 1154 to most Lisle Street elec-

tronics buffs and they will draw you a

picture of an enormous ex-RAF
transmitter, complete with coloured
knobs and a couple of PT15 directly
heated valves in the p.a. stage.

Contrast this nostalgic collossus
with the new i.c. that incorporates its
own 4MHz oscillator. The chip uses
silicon gate techniques (not to mention
a touch of c.m.o.s.} and sips only a
dainty 6uA at 1-55V. It is aimed at the
watch market and deliveries are now
rumoured to be rife.

Meter magic

So now l've heard it all, Magic
Meters—well, they appear to be magic
to me. A new range of analogue panel
meters just out on the British market
look all very smart in their btack edged
cases and large white dials with black
lettering. The scale reads O—150A (on
the one I'm tooking at). But.if | want it
to read 0-15kV, | can simply unplug
one scale, and insert another. And the
readings are guaranteed to be accurate
to Class 1.5 accuracy. There's virtually
dozens of scales; another reads
0-1000kw.

The nice thing about these meters is
that they are dustproof, the scales have
a positive “click” insert mechanism,
and you can change scales without

taking the meter to pieces or, indeed
meddling with anything else on the
instrument.

The range of scales available is truly
enormous, ranging from milliamps to
Megavolts. These meters are intended
for the professional who should look
for the IMO J Series instruments.

Confucius—IlI dit

Someone in History is always having
his magic phrase “Damned clever
these Chinese” repeated. Alas, to bring
it up to date we must substitute
French. An electronics company in
Toulouse has been watching the grow-
ing market in home computing and
business computing. Now, it is to
launch its X1 system which is based on
the Motorola 6800. The X1 offers 8K
of memory, two minifloppy discs,
keyboard, and 12in display monitor all
for around £2 000 The display can han-
dle 24 rows of 80 characters. Strong
rumours persist that a basic version wil
be made available for around £500.

The murky depths
revealed
Television cameras on the seabed

-are all very well—until there's tur-

bulence, or the water gets murky, then.
they're blind and virtually useless.

A British company has come up. with
a solution—use an ultrasonic TV
camera. While the possibility has been
argued about since the late 1930’s, it
is orily now that a practical solution has
been achieved. In use, an array of ul-
trasonic transducers fire forward to
“illuminate” the screen at ultrasonic
frequencies.

The reflections are focused onto a
special converter tube. A half-
wavelength piece of quartz is embed-
ded in the faceplate of the converter
tube and it is this that accepts the
ultrasonic echoes and translates them
into a voltage pattern. The new unit is
said. to operate at depths down to 30
metres, but can be used down to 300
metres with an added pressure
window. '

The TV scan details are 121

frames/second 201 lines/frame. Using -

a frequency of 2MHz it is claimed to
see clearly through several metres of
very murky water.

While underwater enthusiasts
celebrate, doubtless Hams will wonder
about further QRM at the high end of
Topband!

In general, the author does not have any more
information on products than appears in the article.

Hothouse transducers

If you're interested in checking
relative humidity, then you might be
pleased to hear about a special relative
humidity transducer that has recently
appeared on the American market. It
measures only 41 x 22 x 1.-6mm and
the humidity is sensed by an elec-
trically conductive surface. It can
monitor from 0% to 100% relative
humidity over the temperature range
—60°F to +200°F. Useful, perhaps, for
electronics gardeners or budding sauna
enthusiasts.

Optical disc store

In previous Ginsberg writings | men-
tioned that video discs were a reality
and that many manufacturers were
producing these. It now seems that
these discs will have another
application—for storage in computers.
A European company has produced an
optical disc memory system that looks
very promising. One, single 12 inch
double sided disc can store the
equivalent of half a million pages of
typewritten matter. This is considerably
more than magnetic discs. The mean
access time to any address anywhere
on the disc is 250ms.

Self checking

When using computers and com-
puter systems it is not unusual to find a
thing called “self-diagnostic”. This is
where the computer (or system) fires
signals around its own circuitry to
check that all its circuits are function-
ing correctly. This usually happens in
those fractions of a second that the
system isn't being used.

The latest digital multimeter to
arrive on the market does the same
thing. It will self-check itself and, if it
does find something it shouldn’t, it will
isolate the fault to one of the five basic
boards. It will also function as a d.m.m.
to an accuracy of better than +2 p.p.m.
of reading, and 1 p.p.m. of full scale
(61 digits). Input impedance of this
truly magnificent beast is 1 000MQ
and the input is also fully protected
against overloads to 1kV. And the
price!

=
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TGCQIVGI' Part 1

M.TOOLEY & D. WHITFIELD

This modern receiver design offers very good performance
at low cost, is easy to build and uses.readily available
components. The receiver provides for the reception of
a.m., c.w. and s.s.b. signals. The construction of the
receiver unit makes use of a single printed circuit board
and the alignment procedure is simplified by the use of a
pre-tuned ceramic i.f. filter. The resulting performance is
more than adequate to satisfy the needs of the discerning
short wave listener or medium wave DXer.

Although the basic receiver design is for a frequency
coverage of 1-5 to 3.5 MHz, coil winding details are also
given for alternative frequency bands in the range 1 to 12
MHz. Only two coils need to be wound by constructors
and, to further simplify this task, they each make use of
only a single tuned winding.

The multi-mode capability and the 2 MHz tuning range
of the receiver also makes it ideally suited for use as a
‘tuneable i.f.’ in conjunction with a front-end convertor for
the v.h.f. aircraft or amateur bands.

The receiver utilises the National Semiconductor
LM373N if. amplifier. This versatile device, designed
specifically for communications subsystems, provides all
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the necessary facilities for a complete multi-mode i.f. am-
plifier and detector. The LM373N is a 14-pin dual-in-line
integrated circuit which comprises a gain-controlled i.f.
preamplifier, main if. amplifier, f.m./c.w./s.s.b. product
detector, a.m. peak detector and an a.g.c. system.

The product detector operates in an unbalanced mode
for a.m. reception and functions as an amplifier followed
by an envelope detector. For f.m. reception, the product
detector is supplied with a signal which is in phase
quadrature with the original i.f. signal (ie. 90° out of
phase). The product detector inputs for s.s.b. operation are
the if. signal and the b.f.o. output. The audio output is
then derived before the envelope detector. The envelope
detector then acts as an audio frequency peak detector and
the output of this stage is used for a.g.c. purposes.

Circuit Description

An overall block diagram of the receiver is shown in
Fig. 1. It is a conventional single-conversion superhet
which makes use of five transistor stages and two in-
tegrated circuits. The circuit diagram is shown in Fig. 2.

For this external view, the receiver has been fitted
with satin-finish aluminium knobs, contrasting the
black front panel
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Fig. 1: Overall block diagram of the PW ‘“'Hythe TeS
receiver
Amplification at r.f. is provided by a junction gate field pedance, which is necessary toc reduce the loading on the
effect transistor, Trl, operating in common gate con- r.f. tuned circuit, L1 and VC1.
figuration. This stage exhibits a low input impedance, ideal A dual gate field effect device, Tr2, is used in the mixer
for matching long wire aerials, and a high output im- stage. The signal from Trl is applied to gate 1 and the
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Fig. 2: Complete circuit diagram of the
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WADZ86| receiver. Details of the optional mains
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local oscillator signal to gate 2. This type of mixer offers
very good performance, providing considerable conversion
gain and minimising the loading on the r.f. amplifier and
local oscillator tuned circuits. The drain load of Tr2 is a
double-tuned i.f. transformer, used to select the desired
intermediate frequency signal.

The local oscillator stage is somewhat unconventional
in design. A bipolar transistor, Tr3, is connected in com-
mon base configuration in a modified form of Colpitts os-

cillator. This arrangement provides an almost constant -

output level over a very wide tuning range, with the added
advantage of requiring only a simple untapped inductor.
The power supply to the oscillator is stabilised by a Zener
diode, D1. .

The i.f. amplifier and detector functions are provided by
IC1. A ceramic filter is used to define the overall selec-
tivity of the receiver. The LM373N is ideally suited for
filters of this type having medium level input and output
impedances.

External switching is used to select the different modes
of operation. This switching is important, not only to

select the appropriate signal paths, but also to ensure that
the correct a.g.c. characteristics are provided.

As the LM373N uses only a relatively small a.g.c.
voltage swing compared with a conventional i.f. amplifier,
it is necessary to provide additional d.c. amplification in
order to drive the signal strength meter. The current am-
plifier, Tr4, operates as an emitter follower which has a
high input impedance in order to minimise the loading
effect on the a.g.c. line. Pre-set potentiometers, VR4 and
VRS, are respectively used to allow calibration and balan-
cing of the ‘S’ meter.

The beat frequency oscillator (b.f.0.) stage uses a tran-
sistor, TrS, operating as a conventional common emitter,
tuned-collector oscillator. The emitter load, however, is left
un-bypassed in order to improve the purity of the output
waveform. The operating frequency of the b.f.o. is pre-
adjusted by the core setting of IFT4. Fine frequency ad-
justment is achieved by means of a conventional silicon
diode D3, connected as a “varicap”—i.e., to a variable
reverse bias potential derived from a potentiometer across
the supply. The b.f.o., a.g.c. amplifier and local oscillator
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receiver.

Fig. 2: Complete circuit diagram of the
Details of the optional mains
power supply will be given next month
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Internal view of the PW ‘‘Hythe’’. Access to the
internal battery pack is by removing the right-hand
end of the case. The case specified is also suitable for
mounting in a standard 19 inch rack cabinet :
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Fig. 4: Component location and external connections
for the receiver printed circuit board

stages are all powered from a nominal 9V stabilised supply
provided by D2.

Audio amplification of the detected signal is provided
by IC2. This is a conventional arrangement using an
LM380N. Little comment is needed, save to mention that
this arrangement provides an adequate power output, with
a fixed voltage gain of around 50, and uses an absolute
minimum of external components.

Construction

The majority of components are located on the p.c.b. with
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controls and switches mounted on the front panel. After
completing the assembly of the p.c.b. a careful visual
check should be carried out in order to ensure that all
components have been soldered correctly into place and
that no dry joints or inadvertent short circuits exist. It is
essential that the p.c.b. should be thoroughly checked at
this stage since it is difficult to remove it for inspection
once it has been wired to the front panel components.
Push-fit terminal pins may be inserted into the p.c.b. to
readily facilitate connections to the rest of the circuit. The
p.c.b.’is secured above the base of the chassis close to the
front panel by means of four short stand-off pillars. The
wiring from the main p.c.b. to the front panel, and par-

45



% components

Resistors

all LW 10% carbon :

1000 1 R14

2700 2 ‘Rb, 17

3300 1 R6 )

4700 4 R2, 15,186, 22

8800 1 Rt

8200 1 R21

1kQ 2 R8, 20

3.3kQ 2 R18,23

3.9k0 1 R9

4-7kQ 1 R12

8.8k 2 R19, 24

22k0) 1 R10

27O 1 R11

33kQ 2 R4,13

B8kQ 1 R25 - -

100k 2 R3,7 - - @
Miscellaneous

S1 miniature Maka-switch, two 4p 3w wafers and

d.p.d.t. miniature toggle switch, IFT1 Denco {FT18,
iFT2,
{385pF if reduced frequency coverage accepiable}.
V(2 BOpF variable. Ceramic filter CFT455C {6kHz
bandwidth) Ambit International. Coil formers
4.8mm dia x 27mm in length 2 off, base plates,
cans and dust cores to suit. 8Q speaker {2.1in dia),
moving coil meter {see text}, 50mm vernier drive,
terminal pins, stand-off pillars, round BNC socket,
countersunk 4BA screws, 15mm long imin.} 3 off,

standard jack, battery holders {optional}, West Hyde
“Brightcase” BC2121, front panel (D. J, Pattlg}), .

spacers, 52 s.p.dt miniature toggle switch, $3 .

IFT2 Denco FT13, VC1 dual gang 500pF -

" 4BA clearance spacers 12imm long {min) 3 off,

.

Potentiometers.
* aif carbon track
1k tin 2 VR4,5
5kQlog - 1 VR2
10k fin 2 VR1,3
Capacitors
Silvered mica
2pF 1 C31
Polystyrene .
47pF 2 C4,27
100pF 1 c3 .
220pF 1 £33 -
470pF 3 C11,12, 17
Polyester min dipped
4-7nF 1 c28
10nF 10 €1, 8, 7,9 14, 18, ?9 29
32,34
22nF H c22
0-1pF 6 €2,6,8,23,25,30
0-22uF 1 C2¢ -
0-47uF 1 cis
Electrolytics -
63V tubular
1uF 2. C10,21
22uF 2 C13,15 -
100pF 2 C24,28
Semiconductors .
LM373N 1 it . o o o0
£tM3BON 1 1c2 . oot
2N3819 1 Trl T T
3N140 T Tr2
- BCh48 3  Tr3,4,5 ;
BZY88 CBV2 1 D1
BZYB8 Cov1 1 D2
1N4O01 1 D3
1 D4

TiL209

ticularly that associated with the tuning capacitor VC1,
should be as short and direct as possible, and wiring from
the board to the volume control, and from the aerial socket
to the board, should employ short lengths of screened
cable. Some care is needed here in order to ensure that the
control spindle of VC1 is correctly aligned to the shaft of
the drive. If this alignment is not correct, undue wear may
be placed on the vernier drive mechanism and also the
tuning may be found to be somewhat erratic.

Inductors L1 and L2 consist respectively of 120 turns
and 80 turns of 32 s.w.g. enamelled copper wire wound in
two layers on a 4.8 mm diameter former fitted with a base,
screening can, and dust core. In each case, care should be
taken to ensure that the terminal pins of the base align
correctly with the p.c.b. connections. After completing the
winding of the coils, they should be liberally coated with a
polystyrene impregnant in order to hold the windings in
place. The screening can is then fitted and the entire
assembly is located and soldered-to the p.c.b. If an alter-
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native frequency coverage is required, coil winding details
are provided in the table shown. The moving coil meter
used in the prototype was a miniature edgewise tuning in-
dicator of approximately 200uA full-scale deflection. The
receiver will, however, operate satisfactorily with moving
coil meters having anything between 100uA and 1mA full-
scale deflection and, if desired, constructors may choose to
use a properly calibrated ‘S’ meter. In the auwthors’ ex-
perience, however, the calibration of such meters in all but
the most expensive of receivers has been found to be
somewhat arbitrary and, for most purposes, a conven-
tional linear meter scale will be found to be quite satisfac-
tory.

The second part of this article will deal with the two op-
tional items involved—the power supply, and an aerial
matchmg unit, the latter providing an improvement both in
image rejection and impedance matching. Details will also
be given for setting up and operation of the receiver
generally.
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Cases Galore

West Hyde Developments, the
Aylesbury based electronic hardware
suppliers, inform me, that they can
supply from stock a case to house vir-
tually all projects likely to appear in
journals such as Practical Wireless. The
photograph shows a selection of the
various families of cases available,
however, the combination of sizes mul-
tiply this selection enormously.

West Hyde can also offer a full range

alan martin

of accessories such as knobs, handles,
switches, indicators and tools.

With the aid of a computer, designed
to complement West Hyde's ac-
counting system, they are able to
provide a speedy turnround of orders.

To obtain their latest, free catalogue
and price list, applications should be
sent to: West Hyde Developments Ltd.,
Unit 9, Park Street_Industrial Estate,
Aylesbury, Bucks HP20 1ET. Tel:
(0296} 20341/4.

If you please

Would readers kindly mention “Pro-
‘duction Lines”, when applying - to
manufacturers or suppliers featured on
this page.

Neat job

With the home constructor demanding
a highly professional standard of finish
to his projects, a useful tool has been
introduced by Litesold.

The Opsec component lead bending
tool is designed for simple and
accurate preforming of component
leads prior to insertion into the p.c.b.

The jaws may be adjusted, up to a
maximum of 456mm, to accommodate
most lengths of components likely
to be used on circuit boards. An
adjustable stop and numbered slots on
the jaws ensure accurate positioning of
the component prior to bending. The
base is engraved in steps of 2.5mm to
aid initial setting-up.

Manufactured in Deroton, a tough,
high impact plastic and with the base
fitted with non-slip feet, which may be
drilled through and the unit screwed
securely to the bench, the Opsec tool
costs £4.99 plus 8% VAT and 15p
P&P. Light Soldering Developments
Ltd., 97/99 Gloucester Road, Croydon,
Surrey CRO 2DN. Tel: 01-689 0574.

Drrill stand

Recently introduced by Mega Elec-
tronics Ltd., a new low-cost p.c.b. drill
stand designed for use with conven-
" tional hand-held p.c.b. drill units.

Designated the Photolab PLST-12A,
the drill stand is constructed with a
strong base of machined cast iron sup-
porting precision steel guides by
means of which the standard 12V drill
is raised and lowered.

important features are its combined
simplicity and accuracy, and the fact
that it will accept both the Mega and
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other proprietary drills of 34mm body
diameter. Additionally, the same basic

drill stand is available to special order

from Mega, capable of accepting drills
between 20mm and 4tmm diameter,
at marginal extra cost.
Printed circuit boards of up to 254
x 228mm {10 x 9in.) overall will be
accepted by the drill stand. '
The Photolab drill stand is priced
at £16.50 which includes VAT, and is
available from: Mega Electronics Ltd.,
9 Radwinter Road, Saffron Walden,
Essex CB10 1EP. Tel: 0799 21918.
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OF THE MONTH[:

Brian DANCE M.Sc

The design of high quality audio power amplifiers is quite
complex, and poorly constructed circuits may develop dis-
tortion or even burn out if used in a warm room. To avoid
the problems associated with the construction of a com-
plete amplifier using discrete semiconductor devices, a
complete audio hybrid module or integrated circuit power
amplifier can be used. .

However, another approach involves the use of an
audio power driver i.c. which contains most of the cir-
cuitry required for the early stages of the amplifier, but
which is not itself designed to supply high power levels.
This device will provide signals which can be used to drive
external power transistors feeding the load.

Unfortunately very few audio power driver devices have
been manufactured, but recently the new LM391N-60 has
become available to the home constructor. This is a 16 pin
dual-in-line device with the connections shown in Fig. 1
which can be used to construct audio power amplifiers
producing only about 0-01% total harmonic distortion. It
has the advantage that it is internally protected against
output faults causing excessive current flow. In addition, it
is protected against thermal overloading, and also protects
the external power transistors.

A typical LM391N-60 amplifier which will deliver up to
20W into an 8Q) loudspeaker or up to 30W into a 4Q
loudspeaker when operated from suitable power supplies is
shown in Fig. 2. Pin 8 of the LM391N-60 can deliver an
output current of up to 5SmA to the base of the BD345
driver transistor Trl; this latter device amplifies the
current before it is again amplified by the BD346 power
transistor, Tr2. Pin 8 is a current source, but pin 5 accepts
current and is therefore known as a current sink. The
current is withdrawn from the base of the BD344 tran-
sistor Tr3 into pin 5; Tr3 drives the BD347 power tran-
sistor Tr4.

The positive half cycles of the waveform are handled by
the BD346 power device, the current passing through R9,
L1 and the loudspeaker to ground, but during negative
half cycles current flows from ground through the speaker,
L1, and R10, to the BD347 and hence to the negative sup-
ply line. This is a normal type of Class B operation in
which each output transistor conducts alternately.

Circuit Details

The audio input signal is coupled by C1 to pin 1 of the
device, R1 being the ground return resistor. The values of
these components must not be too low or the bass
response will be reduced. The amplifier input impedance is
approximately equal to R1, but if this resistor has a very
high value, board layout problems may occur when
designing for stability. In addition, the use of a very high
value for R1 may result in a high offset voltage at the
output.

Negative feedback is taken from the output through R4
to pin 2. The gain at audio frequencies is equal to (1 +
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R4/R2) or about 20 (26dB) with the component values
shown. However, the value of R2 can be altered (within
reasonable limits) to obtain various values of gain. The in-
put voltage required for full output power is about 630mV
with the values shown. The value of R4 should be approx-
imately equal to R1 for minimum offset voltage. -

Capacitor C2 prevents the flow of a steady direct
current in the feedback circuit so that there is 100%
negative feedback at zero frequency; this reduces the gain
of the circuit to unity at zero frequency with the result that
any small input offset voltage is not amplified to produce a
large output offset. Such an output offset would not only
reduce the output voltage swing in one direction (and
hence limit the maximum output power), but would also
drive a steady current through the loudspeaker so that the
loudspeaker coil would be displaced in its magnet gap or
perhaps even burnt out. The value of C2 should be ade-
quate to prevent the attenuation of bass frequencies.

Top view WAD279]
+in—t  ~ 1]y~
—-In—2 15t—Vv+
. Comp C—{3 14— Shutdown
Fig.1 Ripple C—4 13~~1 Limit
Sink —[5 12/~ —S0A diode
Bias—6 11—<+S0A diode
Bias—7 10—+I Limit
Source —8 91— Output sense

The 5pF capacitor C4 is for frequency compensation
(as in an operational amplifier) and sets the high frequency
gain-bandwidth product. This component is required for
high frequency stability. Capacitor C3 connected to pin 4
improves the rejection of mid-band and high frequencies
(see Fig. 3) and if used should have a value equal to that of
C4 ’

The potentiometer VR1 between pins 6 and 7 sets the
bias for the external transistor output stages. Too little bias
will result in excessive crossover distortion, whilst too
much will result in an excessive power consumption and
possible overheating. In the circuit of Fig. 2, VR1 should
be adjusted for a quiescent current in the output devices of
about 15mA, since this is just a little more than is required
for minimum crossover distortion (as shown in Fig. 4).
Crossover distortion is best detected at high frequencies
and at low signal amplitude. The component C5 is a bias
by-pass capacitor which reduces high frequency distortion
and improves the transient response.

The components L1 and R14 connected in parallel may
be made as a single item by wrapping about 25 turns of 19
s.w.g. wire around a 10Q 2 watt resistor and soldering the
ends of the wire to the resistor leads. It is possible to omit
these two components completely with some loads, but the
inductance L1 greatly improves the stability of the circuit
with a capacitive load. Almost all the load current flows
through the wire of the inductance (except at. very high fre-
quencies) rather than through the resistor R14. The value
of this inductance is not at all critical, 2 to 12uH being
suitable, but the wire used for L1 must be able to carry the
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Fig. 2: Typical LM391N-60 amplifier circuit delivering 30W into 4Q N

peak current required by the loudspeaker.

The components R15 and C8 form the normal Zobel
network which improves the stability at very high frequen-
cies with certain types of load. Although the circuit may
possibly operate satisfactorily without these two compo-
nents, it is wise to include them rather than risk having
trouble with the finished amplifier.

The resistors R9 and R10 are the emitter stabilising
resistors for the power output transistors Tr2 and Tr4
respectively. They can easily be wound from a short length
of resistance wire (possibly around a resistor of higher
value), but the resistance wire used must be able to carry
the peak current passed by the transistors. R9 and R10
stabilise the ouput stage quiescent current against varia-
tions of temperature. ,

The resistors R7 and R13 are bleed resistors which
remove the charge stored in the base of the output tran-
sistors and thereby speed up the operation of these
components.

Protection Circuit

If an excessive current passes through R9, the voltage
drop across this resistor will be passed to pin 10 of the
LM391N-60. The internal circuit of the device will then
cause the current drive to pin 8 to be reduced so that the
current passing through R9 is limited to a safe value.
Similarly, a high current through R10 results in an in-
creased voltage being applied to pin 13; this results in a
reduction of the pin 5 current so that the current in Tr4 is
limited to a safe value.

The limiting action of this protective circuit commences
when the voltage between pins 10 and 9 or between pins 9
and 13 exceeds about 0-65V. When the component values
shown are used, this means the output current in each
transistor is limited to a few amps.
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The safe operating area (s.0.a.) protective diodes con-
nected in the pin 11 and pin 12 circuits are not used in the
relatively simple circuit of Fig. 2 and neither is the device
shutdown facility of pin 14. However, a thermal switch
may be fitted to one of the ouput device heat sinks so that
this switch closes when the temperature rises above a cer-
tain level and connects pin 14 directly to ground. A
current of less than 0-5mA in the pin 14 circuit is adequate
to shut the device down.

Power supply rejection against frequency
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.. 90
o
a)
z
S Negative supply
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Power Supply

The maximum power supply voltage which can be
safely applied to the LM391N-60 is +30V. However, it is
wise to keep the applied voltage appreciably below this
value so as to provide a margin of safety to allow for any
normal increases in the mains supply voltage producing a
higher supply line voltage. An upper limit of 27V is
suggested unless stabilised supplies are employed. If the
power supply voltage is low, the maximum output power
may be reduced. The LM391N-60 draws a quiescent
current of about 3mA (maximum 10mA for any device of
this type). .

The output voltage of a typical LM391N-60 can swing
to within 5V of the potential of either of the supply lines.
When using a supply of +21V, the maximum. output
voltage swing will therefore be about +16V. The current in
a 40 load will be 16 + 4 = 4A peak, whilst the peak power

Total harmonic distortion against frequency (RL=8n)
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will be 16 x 4 = 64W. In Europe amplifiers are rated ac-
cording to the maximum mean power they can deliver; the
mean power is one half of the peak power in the case of a
sine wave, so the peak power could be about 32W
provided the current limiting circuit does not limit at a

.current under 4A.

When employing an 8 loudspeaker with +21V power
supplies, the peak current is 16 +~ 8 = 2A and the peak
power 16 x 2 = 32W. Thus the maximum mean power is
about 16W. A little more power can be obtained with an
8} load if the power supply voltage is increased to about
+23V.

The LM391N-60 provides excellent rejection of noise
and hum present on the power supply lines. The amplitude
of any such noise and hum signals at the output of the
device is typically 31600 times (or 90dB) less than their
amplitude on the power supply lines; the typical variation
of the rejection with frequency is shown in Fig. 3. The
minimum rejection figure for any LM391N-60 is 70dB or
3160 times.

The noise generated by the LM39IN-60 is only 3uV
referred to the input.

Performance

The total harmonic distortion in a LM391N-60 circuit
is about 0-01% at 1kHz when the circuit gain is 20, but it
increases with frequency as shown in Fig. 4. The distortion
is also higher in circuits employing higher gain, since the
amount of negative feedback is smaller. Typical values of
the total harmonic distortion at two values of gain are
shown in Fig. 5. The intermodulation distortion has been
measured as 0-01% for signals of 60Hz and 7kHz
simultaneously present.

External transistors

Various types of complementary output transistor (Tr2
and Tr4 in Fig. 2) may be used with various types of driver
device (Trl and Tr3). The transistors used must have a
VcEeo breakdown voltage rating which is not less than the
total voltage applied across the circuit (namely the sum of
the positive and negative supply voltages). The maximum
current at the LM391N-60 outputs is SmA. The gain of
the driver transistor multiplied by the gain of the output
stage must be adequate to bring up this 5SmA current to a
value which is great enough to drive the loudspeaker at the
required power level.

The complementary driver transistors in the circuit
shown have a gain of 40 at 200mA collector current. Thus
they can bring the SmA output up to the 200mA level. The
output transistors have a minimum gain of 30 at a current
of 4A, so this is adequate for the purpose. The driver tran-
sistors should have a much higher transition frequency (fr)
than the output transistors to prevent instability.

It is recommended by the device manufacturers that the
output transistors of the Fig. 2 circuit should each be
mounted on a heatsink of thermal resistance not more
than 4.8°C/W or alternatively both could be mounted on
the same heat sink which should not have a higher thermal
resistance than 2-4°C/W. No heat sinks are required for
the driver transistors. These heat sinks are not designed to
cope with long duration short circuiting of the output to
ground. '

The LM391N-60 can be used together with external
transistors in high fidelity amplifiers which are reasonably
simple to construct. The device is available from Arrow
Electronics Ltd.,, Coptfold Road, Brentwood, Essex,
CM14 4BN.
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Having examined the various types of logic element and
some typical applications it may now be interesting to look
at some of the more recent developments in digital
integrated circuits and see how they might affect amateur
projects in the future.

Probably one of the more significant advances in the
technology of integrated circuits in recent years has been
the development of Large Scale Integrated (LSI) circuits
in which there might be a thousand or more gates, or flip-
flops, on a single silicon chip. This has been made possible
by using larger chips, maybe 4mm square, and better
photographic and etching techniques allowing more com-
ponents to be packed into the chip. These complex chips
make it possible to build a complete logic system into a
single i.c. package. Even more complex devices, having
tens of thousands of gates on a chip, known as Very Large
Scale Integrated (VLSI) circuits are now being developed
which promise to reduce complete computer systems to
little more than a handful of i.c. chips.

MOS Logic

Most of the LSI logic devices currently being built use
MOSFETs to form the logic elements. Unlike CMOS
logic, which uses both p- and n-channel devices, the'MOS
logic in LSI chips uses either all p-channel or all #-channel
type transistors.

The earliest LSI chips used p-channel transistors and
this type of logic is generally referred to as PMOS logic.
Power supplies for PMOS devices are negative and often
there are two or three different voltages required to
produce the correct bias conditions. Typical devices might
use supply lines of —5V and —12V although some circuits
may need as much as —20V for the supply rail. Because
the logic signals are of different amplitude and opposite
polarity there can be problems in interfacing PMOS logic
with normal TTL and CMOS circuits. Discrete transistor
circuits are normally used to match the PMOS outputs to
TTL inputs and vice-versa.

Production of LSI circuits using #n-channel transistors
was initially more difficult than that of PMOS devices, but,
once the fabrication problems has been overcome, these
‘new NMOS devices, as they came to be called, were found
“to be better than their PMOS counterparts.

Initialty NMOS devices, like the PMOS types, used two
or three positive power supply rails but in many of the new
NMOS circuits the bias supplies are derived inside the chip
so that only a single supply voltage is required. One big
advantage of NMOS circuits is that they can easily match
up with TTL' or CMOS logic and in many cases direct

connection between -the two types of logic is possible.’

Most NMOS logic circuits are faster in operation than
PMOS equivalents.

A typical NAND gate in NMOS logic would have a cir-

cuit arranged as shown in Fig. 77(a) whilst a NOR gate

30 i

would be as shown in Fig. 77(b). As with CMOS the input
impedance of PMOS or NMOS circuits is very high so
static electricity can be a problem. Most modern LSI chips
will have protection diodes built in to minimise the
possibility of damage due to static. Nevertheless it is wise
to handle all MOS LSI type devices with the same care as
CMOS, and they should be stored with all device pins
shorted together by aluminium foil or conductve plastic
foam.

Semiconductor Memories

Among the earliest applications of LSI techniques was
the production of semiconductor memory systems for use

Input A

Tnput B

(a) NAND gate
~Fig. 77 {a): Typical MOS LSI
NAND gate
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Fig. 78: Organistion of a typical 1024-bit (1K) memory

with small computers. Prior to the mid-1970s virtually all
of the digital computer systems used ferrite cores as
memory cells. These small ferrite ring cores were
magnetised one way to represent a logic / state and the
magnetisation polarity was reversed to represent a 0 state.
A vast array of these tiny magnetic cores would be used to
store the states of perhaps thousands of bits of data. Com-
plex addressing logic had to be used to select a particular
core in the array, to read its state or to write in new data.
Because the windings often consisted of only one turn
quite large current pulses were needed to magnetise the
cores, so power supplies tended to be rather large.

A semiconductor memory can readily be produced by
using a flip-flop for each memory cell. Using LSI tech-
niques it is possible to build 1 000 or more such cells on a
single chip and with MOS logic the power requirements
will be relatively small.

To simplify the addressing logic the array of flip-flop
cells in an MOS memory would be arranged as, say, 32
rows and 32 columns, and the general arrangement of the
chip would be as shown in Fig. 78. To select a particular
memory cell a 32-way decoder is used to select one row of
flip-flops. Next a second decoder is used to select one of
the 32 columns and hence will select one flip-flop in the
chosen row. The input and output circuits of this selected
flip-flop will now be routed to the input and output pins of
the chip. When a clock pulse (called the Write input) is ap-
plied, the selected flip-flop will take up the state of the data
input line thus allowing data to be written into the
memory. Each time a flip-flop is selected, its output will be
routed to the data output line of the memory chip allowing
the data to be read out.

In a typical memory device, such as the 2102, there
might be 1024 cells arranged as a 32 x 32 array. Such a
chip would be called a 1K memory. Note the convention

- by which the “binary thousand” (1024) is denoted by a
capital K. Thus a 4K memory would hold 4 x 1024
= 4096 bits, a 16K memory would hold 16 384 bits and so
on. The address decoders would each be 32-way devices
and would be controlled by a pair of 5-bit binary codes,
giving a total of 10 pins allocated to address signals for
the memory. Apart from the address and power supply
there will also be data input and output and a Read/Write
control signal to be accommodated. Some chips also have
a Chip Enable (CE) line and provide a tri-state output
signal. The connections for a 2102 memory are shown in
Fig. 79. :
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Larger memory devices use capacitors as the storage
device and the 0 or 1 state is determined by whether the
capacitor is discharged or charged. A typical memory cell
of this type is shown in Fig. 80. o

One problem with capacitor-type memories is that, due
to leakage paths on the chip, the charge on the capacitor is
slowly leaked away and memory would be lost unless the
cell could be topped up. In fact this process of “refreshing”
the state of the memory “cell is achieved by regularly
reading the state of the cell and rewriting this state back
into it. This refresh process needs to be carried out at
about 2ms intervals and for this reason such memories are
called dynamic memories, whereas the normal flip-flop
types are referred to as static memories. -

In a dynamic memory the capacitors used for storage of
data are very small and in a typical chip there may be as
many as 16 384 cells together with the addressing logic.

. Newer types with 65536 cells are already starting to

appear. Static memories, with their more complex cell
structure, tend to be less dense and may have perhaps
4096 cells, although here too larger devices are being
developed.

Digital Calculators

Until a few years ago most engineers used slide rules or
mathematical tables to carry out their calculations. Today
they almost invariably use an electronic calculator and
even the housewife shopping at the local supermarket may
be' found using a pocket electronic calculator to check
prices.
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Prior to 1971 calculators were desk-top machines
which were either mechanical or used a vast array of SSI
devices. The complex logic of these machines was however
an ideal application for the new LSI techniques. In 1971
MOSTEK were to produce the first calculator chip which
could add, subtract, multiply and divide numbers. The LSI
revolution had begun.

Early calculator chips used PMOS logic and needed a
number of extra circuits around them to drive the displays
and communicate with the keyboard but despite this it was
possible to build a complete four-function calculator unit
into a case that would fit into a coat pocket and run from a
set of batteries.

The basic logic scheme inside a typical calculator is
shown in Fig. 81. At the heart of the device is the ALU
(arithmetic and logic unit). This is a complex logic array
which can add or subtract two numbers and perform one
or two simple tests on the result. For convenience the
numbers are represented in the BCD format and the ALU
deals with them four bits (one BCD digit) at a time. For
multiplication and division a sequence of successive addi-
tions or subtractions is carried out in much the same way
as if the sum were being worked out on paper.

Apart from the ALU there are flip-flop registers which
will hold the two numbers to be operated upon and the
result of the operation. An 8- or 10-digit le.d. or lLc.d.
seven-segment display is provided to present the numbers
in visible form. To minimise the number of pins needed on
the calculator, chip display is multiplexed with the digits
flashing up in sequence at a sufficiently high rate to
produce a flicker-free display. A further complex section
of logic controls the activities of the ALU, registers,
keyboard and display to produce the desired results.

Suppose we are going to add two numbers. At the start
the control logic connects the keyboard and display to the
“A” register, and as numbers are keyed in their 4-bit data
patterns are shifted into this register one digit at a time.
The display will show the contents as the number is fed in.
When the “+” function key is pressed, a flip-flop is set to
select the addition process whilst the keyboard and display
are switched to the “B” register where the second number
will be stored. When the second number has been entered
and the “=" key is pressed, the nurfibers from the “A” and
“B” registers are routed to the inputs of the ALU which
adds them together, and the result from the ALU is fed to
the display. Digits are switched in sequence by the control
logic and any carry bits from one decade are added in as
the next decade is dealt with.

In the case of multiplication and division, a sequence of
add or subtract operations is carried out in the ALU as the
control logic works its way through a preset sequence of
commands. These commands switch the operation of the
ALU and control the transfer of numbers between it and
the other registers. A similar complex sequence of opera-
tions is used in some modern calculators to work out
trigonometric and other mathematic functions. Sometimes
additional registers will be included to allow intermediate
results of a complex calculation to be stored temporarily.

LSI in Television

Another application of LSI devices which has come into
prominence in the past year or two has been the TV game.
In the early 1970s TV based games, such as Pong (or TV
tennis), began to make their appearance in the amusement

- arcades. In these early games conventional logic devices
were used, but scon GI introduced an LSI chip which
could provide a choice of several different games such as
tennis, hockey and squash. Recently much more
sophisticated games such as tank battle, which would have
needed hundreds of TTL devices, have been introduced.
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Fig. 81: Block diagram of a digital calculator

The games chip itself has to generate a complete video
signal Tor the game display including sync pulses and in
some cases colour signals. Sound effects, such as the ball
striking the bat, are generated as bursts of pulses by the
games chip. Apart from producing the display the chip
must control the motion of bats, balls, etc., and also detect
scoring moves and keep the score for both players.
Further logic is needed to display the score on the screen
and to control the selection of the various games.

External controls for bats, tanks, etc., are normally
potentiometers which alter the timing of delay circuits in
the chip and hence alter the position of objects on the TV
screen. Sometimes the speed of movement may be con-
trolled in a similar way as in the stunt rider and racing car
games.

Another recent application of LSI devices in television
has been in building decoder systems for the Ceefax and
Oracle teletext transmissions now being broadcast by the
BBC and ITV.

In teletext decoders the logic must select out the data
signals from the television picture signal and decode them.
A particular page of text, selected by the viewer, must then
be detected and removed from the incoming data stream.
The selected page of text is stored as a set of binary data
words in a memory and data from this memory is
regularly read out and converted into video signals to
produce a text display on the screen in place of the
programme picture. Using conventional logic such a
decoder system might require about a hundred TTL
devices whereas by using LSI it is possible to reduce this
to perhaps six to ten chips which will fit conveniently on to
a small card mounted in the back of the television receiver.

Universal Logic Chips

One of the problems facing the manufacturer of LSI
chips is to decide what to put into them. As the logic gets
more complex the number of options also increases as
each user will want his own favourite features. Unfor-
tunately it costs a lot of money to design an LSI chip and
unless it can be made in thousands or even millions it will
not be economic to produce it.

One solution to this problem adopted by the chip
makers was to build a standard chip which contained a
large array of identical gates and to tailor the devices to

- the user’s requirements by interconnecting the gates as

required during the final stages of making the device. Thus
only the final interconnection pattern needed to be
designed for each new application and the overall cost of a
new device could be kept down.

Another approach was to make the circuit on the chip
more versatile so that it might satisfy a number of varied
applications. The limit here is in the number of pins that
can be used on the chip package and typically a 40-pin
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d.il. is about the biggest practical container for normal
use.

Intel faced this basic problem when they were making
calculator chips for various designs of calculator unit. It
occurred to their engineers, however, that basically ali of
‘the systems were the same but the control sequence used
. in each calculator was different. Since most logic systems
can be broken down into a sequence of separate logic
operations, a universal logic chip might now be produced
where the set of commands to the ALU and control logic
was fed in from an external memory. Now the basic
calculator or logic operation chip could be standard and
mass produced, whilst its action could be tailored to suit
the user’s needs by supplying the appropriate sequence of
instructions from some external memory device. The basic
idea of the microprocessor has been born and Intel’s 4004

device became the world’s first microprocessor chip which

could handle 4-bit data words and process them in any
way-the user desired.

Microprocessors

Recently, microprocessors have been very much in the
news and in some circles have taken on the aura of being a
kind of magical device which can solve all of our
problems. In practice, as we shall see, the microprocessor
is nothing more than a very versatile logic element that will
respond to a set of external commands to perform a wide
. variety of logic functions. In essence the device works in

virtually the same way as the central processing unit of
any digital computer system. _

Internally a microprocessor will be arranged more or
less as shown in Fig. 82. It consists basically of some con-
trol logic, an ALU and a set of registers which connect to
two external data bus systems. At any time the signal
interconnections between the internal circuits are set up by
the control logic in response to the external commands,
and the internal circuits can communicate with one
another via an internal data bus system. Outside the chip
an 8-bit-wide data bus is used to carry data to and from
the processor chip. A second bus, usually 16 bits wide,
carries address signals from the processor which define the
particular external circuit that is to talk to the 8-bit data
bus. Usually most of the external circuits are memory
arrays and the address bus will select the particular
memory location where the desired data is to be found or
sent to.

The ALU is perhaps the heart of the processor since it
can add or subtract numbers, carry out AND, OR,
INVERT and EXCLUSIVE OR logic operations or act as
a counter or shift register. This is the versatile logic ele-
ment. The control logic decodes the command instructions

fed in from the external memory and sets up the ap-
propriate operation in the ALU and the interconnections
between the registers.

The Accumulator register is used to take data from the
external data bus and process it via the ALU, after which
the result is held in the Accumulator. A second register,
called the Program Counter, keeps track of the memory
address where the next instruction is to be found. The
Program Counter also controls the transfer of instructions
from the data bus into the instruction register, from
whence they pass to the control logic for decoding and
execution. _

An Address register is used to hold the current memory
address for any data or instructions that are to be passed
from the data bus into or out of the processor. Two other
registers may also affect this address signal. One is the
Index register which allows the processor to modify the
memory address during program execution whilst the
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Stack Pointer register is used to hold the address of a
special area of memory used as a scratchpad by the
processor as it executes the program. Finally there is
usually & Status register which provides information on the - -
state of play within the processor device. This register can
for instance' indicate if the result of the last arithmetic
operation was zero or negative. '

Microcomputers

. A microprocessor chip by itself is totally useless, apart
from its value as an objet d’art or collectors item. To
produce a working system it needs the addition of some
memory to hold program and data information and also
there must be input-output circuits to allow the device to
talk to the outside world. A typical microcomputer system
might be as shown in Fig. 83. -

To make the system work, a set of program instructions
must be written into the memory system and the program
counter register is then loaded with the address of the first
instruction of the sequence. Each instruction may consist
of from one to three 8-bit data words. The first word is
always an Operation code which will tell the processor
what to do. The second and third words convey the
address in the memory where any data needed is to be
found or stored. As each of the instructions is executed the
Program counter register is updated automatically so that
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Fig. 82: Block diagram of a simple microprocessor chip
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it now contains the address in memory where the next in-
struction to be executed is to be found.

Programming

Perhaps the most important part in designing a system
using microprocessors is the process or writing the
program of instructions, or softwafe as it is called in com-
puting circles.

Actual instruction codes stored in the memory are just
8-bit binary numbers which represent instruction codes
and addresses. Programming in this machine code is dif-
ficult and definitely ndt recommeénded, To overcomie this
problem a new language called Assembler code is nos-
mally used for writing the programs for a microprocessor.
Here each operation code is given a mnemonic name such
as ADD, SUB or LDA (Load the Accumulator) and the
memory addressés can be given names, such as TEMP,
SPEED or SUM.

Suppose we want to add two numbers together. The set
of instructions might be;

LDA NO1 (Load NO1 into accumuilator)
ADD NO2 (ADD NO2 to accuinulator)
STA SUM (Store the result in SUM)

When the complete program has been written in this
mnemonic language it must next be translated .into the 8-
bit binary words of the machine code before it can be
loaded into the microcomputer’s memory system for
execution. The translation is carried out by a complex
program called an Assembler. This translation process
may be carried out on a similar microcomputer system or
on a full-size digital computét systeitn. Once the machine
code data has been generated it may be put on to a
cassette tdpe 6r written into a Read Only Memory. In the
small microcomputer system the program is either loaded
from cassette tape into a normal read/write memory or
read directly from the programmed ROM in order to
make the microprocessor carry out its required operations.

Where the microprocessor is being used as a calculétor
or computer it is convenient to use a higher level language
than the Assembly code. Typical of these are the FOR-
TRAN and BASIC languages used on larger digital com-
puters. In this case our simple addition program is reduced
to the statement:

C=A+B .

where A and B dfe the two numbers and C is the answer.
These high level languages also need to be translated. In
the case of BASIC this is done by using an interpreter-type
program to translate each instruction as it is executed, but
FORTRAN is translated to machine code in much the
same way as the Assembly code.
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Where do we go from Here?

In this series the basic principles of logic have been dis-
cussed and some of the applications of these devices to
amateur electronic projects have been touched upon: It is
to be hoped that the reader will now be in a position to un-
derstand how a logic system works and perhaps to follow
the descriptions of logic operation in books and articles,
though it must be admitted that some books on logic tend
to be a bit obscure.

How will microprocessors and LSI affect our projects?
It is certain that microprocessors are here to stay and that
they will feature in the more advanced amateur projects
such as RTTY systems, Morse decoders, control systems
and various types of electronic games.

LSI devices are already making themselves felt in the
field of amateur electronics. It is now possible to buy a
single LSI chip which, with a suitable display, makes a
very nice digital voltmeter. The counter and control logic
for a digital frequency meter can now be reduced to a
handful of LSI chips whilst text displays can readily be
produced on the domestic TV screen using a few LSI
devices.

Small logic circuits and discrete transistors will not
disappear however, and still have their uses in the simpler
applications. It’s foolish to use a microptocdessor when a
few simple gates will do the job, unless of course the
microprodessor is already in the system somewhere. It’s
always a good idea to look at the simple approach first
before a microprocessor or LSI chip is considered. The
problems are all out there waiting to be solved so why not
see if you can put those logic chips in the junk box to some
good us&? ®

SPECIAL PRODUCT REPORT-—DM235
continued from page 32

The readout is a full 3% digit l.e.d. display with 8mm high
red digits reading up to +1999. The digits are bright and
well formed giving a good angle of view.

The instrument is well built with most of the components
on one main printed circuit board. The two halves of the
plastics case are held together by several screws. The dis-
play board is mounted onto the main board.

For use in the lab it would make sense to use the a.c.
mains adaptor which is built into a 13A plug. This small unit
‘Wwas a shade tight fitting into a standard mains socket but
otherwise was satisfactory, and should repay its cost by
saving on dry battéties. Rechargeable batteries are also
available and can be recharged from the mains adaptor
while the instrument is being used.

The advantages of a d.m.m. over the conventionl
analogue type is the unambiguous readings given by the
digitial display. Even with a mirrdr scale such as provided by
the Avo 8 type of instrument it is difficult to obtain an ac-
curate reading and almost impossible if you cannot stand
right over the scale. The d.m.m. eliminates any parallax error
as well as any misreading of ranges or scales. Against this,
however, is the comparatively slow scanning rate of the
DM235. It can be a little disconcerting for the newcomer to
digital meters to have to wait for three or four changes of the
display before the true reading is shown. With an analogue
meter the reading is instantaneous. Also, if you are used to
using your conventional meter to indicate maximum or
minimum voltages, such as when tuning a circuit, then the
digital readout will be no real substitute, as it is difficult to
interpret trends:

However, taken all round the DM235 represents good
value for the enthusiast and should prove to be a useful addi-
tion to his workshop test equipment.

Dick Ganderton

Practical Wireless, February 1979



MAIL ORDER DEPT.

CRESCENT RADIO LTD

1 ST. MICHAELS TERRACE, WOOD GREEN,

LONDON N224SJ. 01-888 3206

LOUDSPEAKERS 4 121% VAT
23" {567mm} 8 ohm 90p
5” 8 ohm Ceramic £1-50

8” "ELAC" 8 ohm 15W dual

“ELIP” cone

PUSH BUTTON HEADS OR TAILS 8” “GOODMANS"’ ‘Audiom
Complete kit and full instructions supplied. 8PA" 8 ohm 15W £4.95
A pocket game, easy to build and great to play. 77 x 4”7 8 ohm 4W £2-00

KIT PRICE = £5:25 + 8% VAT. Post free.

75 OHM
24” (57Tmm} LOUDSPEAKER BARGAIN
This ever popular many project loudspeaker.
Only while stocks last. B5p -+ 12}% VAT,

REAR SHELF CAR SPEAKERS
5W 8 ohm goad quality car Stereo
loudspeakers.
Still only £3-75 + 123% per pair.

HEAYY DUTY XOVER
2 WAY 8 OHM

A 2 way 8 ohm H/D Xover suitable
for L/S systems up to 100 watt.
Fitted with screw terminals for
input and a three position ‘HF
LEVEL’ switch which selects either
Flat, —3d8 or —&dB.

ONLY £3:00 4 8% VAT

A CRESCENT ‘SUPERBUY’
Goodmans 57 8 ohm long throw
H/D loudspeaker.

Mounting plate is integral with L/S
chassis and has fixing holes with
centres spaced at 5}” (diagonally).

ONMNLY £5-00 + 121% VAT

EFFECTS PROJECTOR “150°’

Ideal for disco work, this versatile
low price machine, is of a sturdy
metal construction. Comes com-
plete with bulb (150 watt) and 6”
Liquid Wheel.

A must for parties, the ideal
machine to set the mood for your
music.

ONLY £37-50 + 8% VAT

LOUDSPEAKERS + 8%, VAT
12”7 "McKENZIE"” 8 ohm 75W

Bass £23-62
12”7 “McKENZIE” 8 ohm 75W dual
cone £23-62

12”7 “McKENZIE” 8 ohm 75W

general purpose £18.75
12”7 “GOODMANS" ‘Audiom 2P’
8 ohm 50W £23.73

12” “FANE" POP 33T 16 ohm 33W
£12:92

12" “FANE" POP 50/2 16 ohm 50W
£15-70

P & P. Orders up to £5, add 30p. Orders
£5-£10, add 50p. All orders over £10
post free! Please add V.A.T. as shown,
S.A.E. with all enquiries please.

Personal caliers welcome at: 21 Green Lanes, Palmers Green NI3.
Also 13 South Mall, Edmonton Green, Edmonton.

. MIGHTY MIDGETS
MINIATURE

SOLDERING
IRONS -~

ACCESSORIES

RETAIL PRICE | POSTAGE
eachinc.v.a.t.{ extra.
18 WATT IRON in¢.No.20 BIT £3-78 22p

SPARE BITS "44p —_

STANDS £3:25 65p
SOLDER: SAVBIT 20’ 52p 9p
o 10’ 26p 4p
LOWMELT 10’ 65p 9p
1.C. DESOLDERING BIiT 88p 9p

No.19 (1:5mm)

No. 20 (3 mm)
No. 21 (4-5 mm)

BIT SIZES: No. 22 {6 mm)

From your Local Dealer or Direct from Manufacturers

S:R. BREWSTER "

86-88 Union St -Plymouth PLI3HG

Tel:0752-65011
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A great Antenna
and no mistake!

And even if there are mistakes—inadvertently and
without any intent to confuse—our JOYSTICK VFA
remains good value for money—giving continuous
coverage 0-5-30 MHz in a space saving package {only
7' 6” long) installed anywhere, instantly ready for use.

We do, however, have to apologise for errors in published
prices in PW for December—the correct prices appear in
this issue.

In use by Amateur Transmitting and SWL Stations world-
wide and in government communication.

JOYSTICK ANTENNAS
SYSTEM “A” £41-00

200 w. p.e.p. OR for the SWL

SYSTEM “J”  £47.95

500 w. p.e.p. (improved ‘'Q’ on receive)

“PACKAGE DEALS"

COMPLETE RADIO STATIONS FOR ANY LOCATION

All packages include the JOYSTICK VFA (System "A”) 8ft feeder, all
necessary cables, matching communication headphones. Delivery
Securicor our risk. ASSEMBLED IN SECONDS. You SAVE £14:15 on

ot R3O R £222.00
PACKAGE No. 2 £z37_45

£212.45
£402-00

Features FRG7 Rx.

PACKAGE No. 3
£199.95
£364.50

Features SRX30 Rx.

PACKAGE No. 4
Our "Rolls"—Rx. FRG7000

RECEIVERS ONLY

R.300 £184.50 FRG7
SRX30 £174.95 FRG7000

Ail prices are correct at time of going to press
and include VAT at 124 % and carriage.

Just telephone
your card number
Phone 0843 62535 (ext.5)
(or 62839 after
office hours)

or write for details, send 9p stamp

HR TRIOLG,

TN

5, Partridge House, Prospect Road, Broadstairs,
CTI0-1LD. {Callers by appointment).

G3VFA
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High power batteries

A new heavy-duty battery has been ad-
ded to the range of transistor and high-
power types from the Vidor division of
Crompton Parkinson Ltd., a Hawker
Siddeley company. ‘

The new Vidor battery, which is
known as the VT3C, is identical in size
to the “small” transistor type currently
available. It has been designed for use
in portable electronic and electrical
equipment and is particularly suitable
for heavy-duty applications where
sustained high power is required.

Typical applications for the VT3C
include calculators, TV games, toys,
remote TV programme selectors and
small battery-powered domestic appli-
ances.

i § (1)

alan martin

The new VT3C complements the
recently introduced HP7C calculator
battery. Crompton Parkinson Ltd.,
50/52 Marefair, Northampton NNT
1NY. Tel: (0604) 30201.

Alarm watch

If you feel like treating yourself to a
really nice present, the Casio Alarm
watch (25CS—14B) should fit the bill.

Presented with a superb stainiess
steel case and strap, the watch dis-
plays in the normal time mode—hours,
minutes, seconds, a.m./p.m. and day,-
with a claimed accuracy of =10
seconds per month.

The calender mode displays day,
date, month, year and is pre-
programmed until the year 2009.

Also the watch features an alarm
facility with a rather piercing voice.

Powered by one silver oxide battery
(type UCC393) with an operating life of
approx. 15 months, calculated on the
basis of 5 pushes of the light button
per day for 1 second duration each,
and the alarm running for 60 seconds.

The recommended retail price is
£74.95, but Tempus offer the watch at
a discounted price of £59.95 which in-
cludes VAT. Tempus, Dept. PW, 19/21
Fitzroy Street, Cambridge CB1 1EH.
Tel: 0223 312866.

Everymonthisthe
right frequency 5

When you're building a major project from.a PW design,
you want to be sure of getting every issue in sequence !
Use this order form for a year’'s supply to be posted to

you.

ANNUAL SUBSCRIPTION RATES (including postage
and packing) U.K. £10.60.0Overseas £10.60.

e e e e e e e e e e e — AT

practical

WInEl[ss SUBSCRIPTION ORDER FORM

Please send me Practical Wireless each month for one year. | enclose
a Sterling cheque/international money order for...........ccoonvrreeens (amount),

PLEASE USE BLOCK LETTERS

NAME M1/Mis/Miss

ADDRESS.

POSTCODE.

Make your crossed cheque/MO payable to IPC Magazines Ltd., and
post to : Practical Wireless, Room 2613, King's Reach Tower, Stamford
Street, London SE1 9LS.

— e e e e e e e e e e i
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This part deals with the extensions and accessories that
you may wish to consider in connection with the
“Dorchester”’ tunerboard, some of which are likely to be
methods of housing, powering and tuning the receiver, ina
manner which will not disgrace your sitting room.

The case housing the Author’s unit was modified from
parts used for a commercial design which is no longer
produced. In this way, a professional standard of presenta-
tion, with a neatly sculptured front panel and proven
mechanics were available instead of the usual combination
of folded aluminium and Dymo tape.

The basic mechanical layout of the prototype is given in
Fig. 11: subsequent versions had the chassis deepened
slightly to accommodate the tuner with a little more ease.
An extension shaft is required which is fitted to the tuning
capacitor spindle and held rigid by means of a bush moun-
ted on a bracket.

The tested tuner board—remember not to expect a
completely un-tried unit to work first time, no matter how
carefully you may have constructed it-——is fitted to the

base plate by means of pillars mounted in the bottom of .

the chassis. The Author prefers spacers which are

/——Antennc rod tube

[Z]/ | ——Drive drum

Drive extension spindle
type MTC-1/85cm.

Mains transformer

Tuner board Flywheel optional)

type MTC-Z

AD254

Fig. 11: Mechanical layout of the tuner
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designed for use with self-tapping screws so that the pillars
are fixed down independently of the tuner board. The ap-
proach whereby the bolt is simultaneously passed through
a pillar and fixed through the p.c.b. is usually frustrating
and tedious to perform.

Tuner Power Supply

This unit (Fig. 12) is simply a mains transformer,
followed by a rectifier and three-terminal voltage regulator
from the 7812 series, or the SGS TDA1412. Radio fre-
quency interference from this type of regulator needs to be
suppressed with additional filtering circuitry, so note the
extra decoupling.

The current-handling capacity of the power supply
needs to be about 150mA—but in the prototype, a degree
of headroom has been left, so that the illumination of the
meter and tuning scale may be included. Before you con-
sider attaching any sort of audio power amplification to
the tuner supply, make absolutely certain that there is
sufficient reserve to prevent the voltage from falling below
the minimum at which regulation takes place.

Where a steel chassis is used, it is desirable to mount the
ferrite rod antenna on the back panel (outside) or the
efficiency will be greatly impaired. There are various
methods employed in commercial designs, the most
elegant of which is to mount the rod in a non-ferrous tube
on some form of infinitely-adjustable pivot so that the
arigle may be adjusted to the user’s requirements. A long
wire antenna coupled to the rod tends to reduce directional
effects and can be the conveyor of problems arising from
one of the many thousands of sources of r.f.i. This design
makes a simple approach, using proprietary parts and
tubing—since it seems the more intricate mechanical
arrangements are exclusively customised to individual
manufacturers’ specifications.
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Illuminated Meter
Pointer  IWlumination

O’rc 24Vace. e

: 12v 12V
260V

| ac ZZ N

|

QJ’ o=
T8MR2
10mH DA141Z 33001F

+Vcc<—f6'66©’\ ; L 28v

TO-L«JF l TO-L«JF
AD255 N

Fig. 12: Power supply arrangements

In stretching the wiring feeding the ferrite rod, the
possibility of extraneous pickup on the coupling leads has
been greatly increased, so this wiring must be tightly
wound and kept to an absolute minimum. It is not feasible
to use fully screened connections of this length, since their
additional capacitance would restrict the necessary
bandwidth.

Remember to secure the coils on the rod when you have
adjusted them. This should be carried out whilst the rod
is in place at the rear of the chassis, since the presence
of adjacent metal will tend to modify the aerial tuning
characteristics somewhat.

w
CE
=
%
“
Lot
4
H
3

A view of the completed unit prior to the outer case
¢ being fitted
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Coverage and Sensitivity

In the Author’s prototype, SW3 was restricted to a
maximum of approximately 22MHz. In this way, the main
broadcast bands are given a bit more spread on the dial.
No modification of the circuit is necessary, since the ad-
justment is simply carried out using the trimming adjust-
ments of capacitors and tuning slugs. :

A preselector is frequently suggested for use in conjunc-
tion with receivers that are to be fed with nondescript
antenna arrangements and have broad coverage—and
before considering a suitable design here, it is very impor-
tant to bear in mind that gain and h.f. receivers are not
necessarily the best of companions. Certainly everyone
likes to think their set can resolve s.s.b. below 1uV, but
then, there isn’t much point if the set overloads when
another station a few kilohertz away flattens the whole
thing with a ImV input!

The basic tuner has excellent sensitivity for a unit of
this type—a broadcast transmission receiver, first and
foremost. An antenna of some twenty feet in length proved
to be more than adequate, so before getting carried away
with antennae it must be borne in mind that some selec-
tivity in the tuner is called for, to limit cross-modulation of
the mixer by strong adjacent channels.

The average casual listener usually has a length of wire
for an antenna, and as far as receiving is concerned, this
can be turned into a beautifully affective and versatile
arrangement with a simple pi-network tuner. Various
designs have been featured over the years (Fig. 13 shows
two examples) and so we will not go into too much detail
here. By switching coil taps at various positions along an
inductor, almost any piece of wire can be tuned to
resonance at h.f. Wires that are much shorter than a
wavelength tend to exhibit a high impedance—and the pi-
network is one of the best ways of matching.

Wire antenna
50t Zcm. dia.18s.w.g. tapped
at 10t points air core. )
To tuner board * To tuner board
>
10nF

;115[_"_4 — |_1 ;ns
100k 100k @

/.LOOpF

_ O+12V
Mechanically tuned Varicap tuned AD256)

Fig. 13: Typical pi-network aerial tuning arrangements
with (left} ganged variable capacitor and (right)
varicap diodes

If you still want more gain with your tuner, then the cir-
cuit of Fig. 14 is suitable, but remember that the gain con-
trol is not merely an adornment, but a necessity—since
the preselector may be used as a tuned attenuator when
things get out of hand simply by backing-off the gain
control.

If you are a keen s.w.l then a digital frequency-readout
is a virtual must these days. The recently-published PW
design will readily suit this receiver. Take the oscillator
from pin 20 of the i.c.—or by f.e.t. buffering from the
oscillator section of the tuning capacitor.
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+12v

1mH
MOSFET
40822 foniy
>——-| I—-»To tuner board
gt d

Fromatu. g2 I 10 100

1mH ITClnt. Bain.

-

[AD257]
Fig. 14: R.F. pre-amplifier

Audio

Some readers may wish to include audio amplification
within the tuner-—and the many i.c.s that exist to fulfil this
requirement scarcely need additional comment here.
However, there is one point to watch, and that is the
almost universal tendency of such amplifiers to exhibit h.f.
oscillation -at their output. Remember to decouple the
power supply carefully—and feed the Iloudspeaker/
headphones using screened audio cable, taking care to
follow manufacturers’ recommendations concerning Zobel
networks, ferrite bead suppressors, etc. The high gain of
the tuner makes it susceptible even to quite low levels of
spurious radiation that most applications could quite
easily ignore.

The guestion of using the tuner in a portable configura-
tion was briefly discussed in the first part of this article.
The main i.c. consumes a fair amount of current for this
application—especially in the a.m., mode; but in f.m. the
consumption reaches around 23mA, with another 12mA
for the tunerhead. This is not necessarily unreasonable
by modern standards, and indeed, many of the larger
portables have a much higher consumption.

Thus the unit makes the basis of a very fine portable.
The really superfluous part of the circuit would then be the
stereo decoder, for however desirable the idea of a stereo

_portable may seem, it is usually a wasteful extravagance.
In units incorporating mains/external 12V options, the
decoder arrangement should be locked out when the inter-
nal batteries are used. All scale lighting functions should
be wired so that they only illuminate on the operation of
biased switch or pushbutton.

[A075 Sense antenna
>3 about 3ft telescopic
Rotatingd.f.

antenna

Close to
sense
33k

r.f. tuned $ense antenna

circuit 6 A Tune
for_nutt

To
ic

8

Signat null indicating
transmission from
either Aor B

L.

Toko
CAN1350
tw. rf.coil

40 turns clockwise
40 turns anticlockwise
on 7" ferrite rod{FiiorF14 material—preferably fluted)

Fig. 15: Typical arrangements when direction-finding
facilities are to be incorporated
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A rear view of the Dorchester showing the ferrite rod
aerial and other connections

The question of direction-finding has recently been
raised, and since the nautical and aero transmissions are
located in the only section omitted from the standard
broadcast range of 175kHz to 30MHz (250-400kHz
approx.) one of the s.w. bands has to be sacrificed if the
facility is to be accommodated. This will probably be SW3
and oscillator coil is changed for a 632uH DF band type.
The antenna coil is also changed, and a second ferrite rod
antenna for the DF band fitted—or, as an alternative, the
“loopstick” arrangement used to permit sensing of the rod
position relative to the transmission (Fig. 15).

The tuned circuit for DF is then the l.w. r.f. coil, with
the DF rod coupled to the tap.

Work on DF applications is far from finalised as yet,
but if sufficient reader-interest is apparent, then further
developments will be published at a later date. ®

ELECTRONICS—an elementary introduction for
beginners

by L. W. Owers

Published by Talbot House Press

Freeland, Oxford OX7 2AP

119 pages. 209 x 149mm. Price £2.95
This book sets out to give a broad introduction to the subject
of electronics, providing a background for more advanced
study. This is achieved well, starting with the discovery of
electric charge and ending with semiconductors.
Moving away from electrostatics into the realm of moving
charges and conduction we meet resistors, capacitors and
inductors, progressing through valves and the cathode ray
tube into semiconductors and the doping of semiconductor
materials to form transistors-and integrated circuits.
The whole book is well illustrated with some excellent
diagrams which are available as 35mm slides for teaching
purposes.

: KA
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by Eric Dowdeswell G4AR

The business of listening on the amateur bands ought to be
more than just a matter of entering long lists of stations in
the log. After some months it will become apparent that
there is a definite pattern to the times at which stations in
different parts of the world appear on the various bands.

I have mentioned this before as a means of under-
standing the mechanics of the propagation of radio signals
in connection with the 11-year sunspot cycle. However
there is another aspect which should not be overlooked.
Since none of us have unlimited time to spare listening or
working on the air, it is essential that the time we do have
available is well-spent.

The newly-licensed amateur whether a G4 or a G8 is
going to waste an awful lot of time if the optimum band or
mode is not chosen as a result of experience gained as a
listener. The tyro may call CQ for hours without a reply
on a dead band or use the wrong mode for a particular
part of a band. .

On the h.f. bands a note should be kept of prefixes and
when they are heard, at what time and which band, to
~ build up a picture over a year or so. If a band is found to
be dead then note it and check all bands if possible,
whenever sitting down to listen.

For the listener who is able to copy c.w., check the c.w.
end of each band as it is strange how often there is activity
there when the s.s.b. part is comparatively dead. In contest
work the listener and the transmitting amateur can per-
form much more efficiently by choosing the right band to
work on at any given time. In days gone by I would
always watch the bands for a couple of weeks before a big
international contest just to get the feel of them, noting
when the more elusive countries and prefixes were coming
in well, band by band. :

Then an operating schedule was compiled of bands
against time for 24 hours thus giving two “windows® for
working a particular DX station in a 48 hour contest, all
aimed at reducing unnecessary operating to a minimum.
This resulted on one occasion ‘in being able to work 99
countries on c.w. in a weekend contest using all bands
from 3-5 to 28MHz. ‘
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It will be noted that occasionally signals from the west
coast of the US and from VK are audible in the early
morning and late afternoon due to short and long path
propagation, thus doubling the possible openings for work-
Ing or copying stations in these areas.

On the Bands

. In spite of our most welcome Indian summer the change
to winter conditions has gone on apace on the h.f. bands,
exemplified by reports from readers such as lan Marquis
A9140 of Leigh-on-Sea, Essex, who copied CT2, EA6,
EAS8, JA, VP2 and 9K2 on 80m s.s.b. Ian’s FRG-7 and
long wire also found the extremely rare Willis Island in the
form of VK9ZM on 20m, in the DX Net on 14 265kHz.
15m revealed another new country in KV4KV/D on
Deception Island, plus WODX/D on c.w. on 10m, part of
the same set-up there.

Richard Smith in Porthcawl, S. Wales, has forsaken his
old and trusty t.r.f. set for a KW77 and is particularly glad
to find it incorporates a crystal calibrator. He plans to put
a 2m converter in front to get the feel of the v.h.f. world
before he takes his RAE in the not too distant future.
Richard found a 5Y3 and 7X2 on 80m so let’s hope this is
a sign of more good stuff to come from that direction.
African activity has always been low on the Lf. bands due
to the high level of static experienced there. It’s something
that has to be experienced to be believed!

SSTYV has captured the imagination of Simon Robinson
in Stocksfield, Northumberland, and now G8PQO. Using
an MK Electronics monitor he has seen DL, OZ, I, EA
and OK stations, using a 10in diagonal c.r.t. The only call
of interest on 10m s.s.b. was JW7FD on Bear Island.

Rod Hunt (Darlington) sticks with his t.r.f. rig and to
date has logged over 80 countries on i, mainly on 21 and
28MHz. The latter band has come up with DX such as
JW7, ZPS, with 21 producing EAO, HPO, ZB2DV
(G4EMR on holiday!), ZL1, 3D6 and 9J2. Rod has star-
ted his own RAE course and is not neglecting to get some
practice in on the key, while a G3 “on the other side of the
hill” is giving advice and assistance.

Loft aerials for Bob Bell in Blyth, Northumberland,
means sloping tubular ones with coils to load to a par-
ticular band but due to the awkwardness of the set-up it’s
all likely to finish up in the garden very soon! Bob found
PYOEG on 20m s.s.b. and an early morning session
provided VK7, not heard too often, ZL4 and VK35.

Not a very exciting month for Bill Rendell of Truro but
KG4KG in Guantanamo Bay is a rare bird on 20m s.s.b.,
with KC6GF a good find. Bill also intends dumping his
attic aerials and getting something up outside. Allan
Stevens is still plugging on with his PW direct conversion
set plus PR40 preselector and has notched up 81 countries
so far including excellent find VR6TC on Pitcairn, a real
rarity.
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In Oswestry, Salop, 14-year-old David Wyatt has
moved to the amateur bands with his home-brew 4-
transistor superhet plus audio amp and b.f.0. Prefixes like
HH and HP and another KG4 aren’t bad on 20m but an
ARS8 is in the pipeline. John and Steven Goodier have
been struggling over the rig trying to decide on BC or
amateur bands and I'm glad to report that the latter has
won the day! Reports to follow regularly now, I gather.
They’ve been looking for LU3ZY on South Sandwich but
no-one seems to have heard them yet. J and S have an
FRG-7 and 30ft wire so it can’t be the rig.

With the Clubs

Barking Radio & Electronics Society is on a recruit-
ment drive and meets, wait for it, FOUR nights a week,
Monday to Thursday. Morse classes Tuesdays and main
club night Thursdays, all at 1930. Stations G3XBF and
G8GPK are active on h.f. and v.h.f. but club activity tends
to favour v.h.f. at the moment, hopefully to be redressed
very soon! So pop along to the Westbury Recreation
Centre, Westbury School, Ripple Road, Barking, Essex
some time or contact Sec Nick Dowsett G8PUY, 44 St
Ann’s, Barking, Essex.

Every Tuesday sees the Bury RS hard at work at
Mosses Centre, Cecil Street at 1930 onwards with RAE
classes at nearby College of FE. 9 Jan has G2BTO on
TVI and the Amateur, with G4CLF holding forth on the
SL600 series of i.c.s on 13 Feb. The subject on 13 March
is v.h.f. linear amps with G8NOF covering Orbiting
Satellites on 10: April so there’s plenty to look forward to
at Bury RS. Write to Eric Thirkell G4FQE, 59 Oulder Hill
Drive, Rochdale.

It’s all go, down with the Wessex AR Group with a
proposal to revert to the old title of the Bournemouth
ARS, similar to the society that was first formed there in
1922. As an' outsider I heartily approve! Don’t like
changes that cause a group to lose its identity! Meetings
are held at the Dolphin Hotel, Holdenhurst Road, Bour-
nemouth at 1930 hours. Friday 19 Jan sees G2YH talking
and demonstratmg miniature v.h.f. transmitting devices
while 2 February is devoted to “Planning and Preparation
for HF and VHF Contests”. Note new QTH of Sec/Editor
Geoff Cole G4EMN 3A Cavendish Road, Bournemouth
or ring 20027.

Log Extracts

R. Bell:—20m PYOEG 20m VK7AZ 15m JR3IR

S. & J. Goodiers—20m CEOAE HKOQA (San Andres)
KG6SW KJ6BZ VK2AGT (L. Howe Is) VK9ZM (Willis
Is) VK9ZR (Mellish Reef) VP2EEK VP2GVI VP5BD
VR6TC ZKICV

D. Wyatt:—80m VOIFG 20m CT2CB HHZSD
HP1XDN KG4EP

A. Stevens:—20m JW7FD (Svalbard) VESRCS
VK7AZ VR6TC WA4YUG/VQ9 (Diego Garcia)

W. Rendell:—20m CT2BQ HRIJAG KC6GF
KG4KG VK7AE VP2AW 15m C5ABK HV3SJ KZ5BA
ZB2DV 10m CT2SH HK4DF

I. Marquis:—80m CT2QN EA8CR JA6BSM VP2SD
9K2IX 20m PIJSCO VK9ZM VP2VER I15m EA9EO
JW7FD KV4KV/D (Deception Is) TAIDF 10m EP2SL
FGOEID/FS VS6FE WODX/D (Deception Is) YISKM

R. Smith:—80m 5Y3GT 7X2DG 40m EASCR 20m
CT3AC S7T9MC VP8PF 15m AP2KS 10m EL2AG

S. Robinson:—SSTV 20m DL6HP OZ2ARD I2I1
EA2JO OL7VI 10m JW7FD

R. Hunt:—15m EAONS HPOED ZB2DV 3D6BP 10m
JWTFD ZPSAO 9K2DR

All s.s.b. unless indicated otherwise.
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MEDIUM WAVE DX
by Charles Molloy GBBUS

This is the time of year to listen to North America on the
medium waves. Although reception is possible at any time
of year it is in the winter when the nights are long that one
can pick up a few local broadcasts from across the Atlan-
tic before going to bed. Listen between 2300 and midnight,
as European interference begins to subside for CKVO in
Clarenville, Newfoundland en 710kHz, CJYQ in St
John’s, Newfoundland on 930, WINS in New York City
on 1010 and WNEW also in New York on 1130. These
are but a few of the many North Americans that can be
picked up in the UK when conditions are favourable but -
be careful. All transatlantic signals are subject to slow
fadmg and it is very Leasy to pass over quite a strong signal
that is temporarily in the minimum of a fading cycle. So
tune carefully and slowly. The path is not always open and
fadeouts do occur at times so if you are unsuccessful at’
first then try again a few nights later.

North American Medium Wave Stations

There should be no problem identifying North
American DX, for nearly all broadcasts are in English and
all, without exception, are issued with callsigns which the
stations are obliged to use when they identify themselves.
In the United States the callsigns are either of four or three
letters which begin with a W or a K. For example, WINS
is the call of the station on 1010kHz located in New York
while KDKA on 1020 is in Pittsburg. Similarly in Canada
where the prefix is C, or V in the case of a few outlets in
Newfoundland. '

The station separation in North America is 10kHz in-
stead of the 9kHz we have in Europe and each channel is
also a multiple of 10kHz which means that the band is
divided up into 107 “channels” starting at 540kHz and
ending at 1600kHz. It is a lot easier to use kHz instead of
metres when dealing with North Americans and receivers
in that part of the world are often marked from 54 to 160,
i.e., with channels 54 to 160.

North Americans are usually good verifiers, that is of
course if you send them an accurate reception report. The
time to gather material for the report is just before the
hour and the haif hour when commercials (jingles),
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weather reports, news items and station identification
takes place. The reports themselves should be sent to the
chief engineer of the station and the address should include
the call letters of the station and the town or city men-
tioned in the announcement. For example, The Chief
Engineer, WNEW Radio, New York City, NY, USA will
certainly find the station on 1130kHz.

Loops and Aerials

Although the standard 40in box loop has a single turn
for the coupling winding it is worth experimenting a bit to
find out what suits your particular receiver best. This point
is highlighted by Harold Emblem (Mirfield) who tried the
effect of using two turns instead of one with a Layfayette
HAG63 receiver a few years ago. The two turns gave much
better results with this receiver. Harold thinks it is
worthwhile trying a second turn to see if there is any
significant improvement and also the adjustment of the
position of the two turns is worthwhile.

Shortwave DXer J. F. Porter of Belfast would like to
listen to some medium wave DX and he wonders if a
ferrite rod aerial could be used as a substitute for a loop.
The pick-up of a ferrite rod aerial is really too small for
serious DXing. I have played about with ferrite rods (see
July 1978 PW) and they can be useful for semi-DX but
this is really the field for someone who likes experimenting
rather than hearing DX. There is nothing wrong with an
FRG-7 plus Joystick or 100ft long wire for m.w. DXing
and if you want a substitute for a full size loop then try
Bob Bell’s half size loop (Nov. 1978 PW).

Beacons

Although the medium waves are supposed to be used
exclusively for broadcasting there are a small number of
navigation beacons that operate inside the band at the low
frequency end. In answer to E. C. Adams, this is probably
what you are hearing around 460 metres. Navigation
beacons have callsigns which are repeated in Morse and
the majority of them operate on the long waves on fre-
quencies between the long and medium wave broadcasting
bands. The third harmonics of some of these beacons
occasionally appear on the medium waves to cause QRM
with broadcasting stations and to mystify the DXer.
Sometimes these harmonics can travel a considerable dis-
tance, much farther than the fundamental. For a number
of years, using several different receivers, I have picked up
the call SW (--- -——) on approx 930kHz while listening to
CJON (now CJYQ). There is an SW on 310kHz situated
at the Cabo de Santa Marta Grande lighthouse on the
north-west coast of Brazil which transmits with a power of
0-5kW (fundamental) and it is interesting to speculate
whether it really is the tiny third harmonic of this beacon
that we hear as QRM on CJYQ.

Readers’ Letters

A number of interesting loggings of stations in the
USSR come from Bob Bell in Blyth who uses an FRG-7
receiver and a mini (half-sized) loop. These are Kharkov
on 836 (837), Stavropol 881, Arkhangelsk 908, Tallin
1034 (1035), Yoshkar Ola 1061 (1062), Baku on 1295
and an unidentified station on 1525. The frequencies are
pre-Geneva Plan and those in brackets are the new ones
where known, The station on 1525kHz may in fact be in
China even though the language was Russian and there is
often jamming to be heard on this unauthorised channel.
Bob is willing to supply information and to advise anyone
who is genuinelv interested in his half-size loop. Letters

64

should go direct to Bob at 5 Byron Avenue, Blyth,
Northumberland NE24 5RN with, I would hope, a
stamped addressed envelope for a reply.

News of Manx Radio comes from Douglas Gibb
(Selkirk) who heard their test transmission on 1368kHz
last September. This local station is now full-time on the
new frequency and the 219 Times gives details of their
broadcasts. It is available from Manx Radio, Broadcasting
House, Douglas, IOM which is also the address for recep-
tion reports. Manx Radio will QSL by return.

Some countries are easier to hear on the medium or
long waves than on the short waves and this has been
noted by David Wyatt of Oswestry who logged Radio
Andorra on 710kHz. He received a QSL in three weeks in
answer to a report made out in French. On the long waves
he picked up Radio Algeria in English on 251kHz at 20235,
another country he had not been able to hear. The receiver
in use is a 1947 Kolster Brande BR20 and a 90ft long
wire. These older domestic sets often perform very well on
the medium waves especially when used with a loop. Why
not try this before looking for another receiver; it is possi-
ble to use low impedance phones in place of the
loudspeaker. Be careful though to keep away from the
chassis which may be live.

Sweden Calling DXers is now on a second frequency
on the medium waves as the transmitter at Gothenburg on
991kHz has been allocated to the foreign service during
the evening according to a station announcement. A final
item from Ian Rennison (Horsham) who has logged Radio
Paradise, St Kitts on 1265kHz at 0014, details of receiver,
etc., not given. )

SHORT-WAVE BROADCASTS

by Charles Molloy GEBUS

The majority of short-wave receivers tune from 6MHz to
18MHz, a range which includes six international broad-
cast bands. These are the 49 metre band (6MHz), 41m
(7MHz), 31m (9MHz), 25m (11MHz), 19m (15MHz) and
16m (18MHz). There are also the 13 metre band
(21MHz), the 11m band (26MHz) and the 75m band
(4MHz) which are within the range of some receivers. It is
traditional to quote a band by its wavelength in metres and
the individual station within the band by its frequency in
kitohertz (kHz) but there is a trend these days to refer to a
band by the frequency in megahertz (MHz) and this is the
figure shown in brackets. The 49m band for example can
also be referred to as the 6MHz band. The relationship
between MHz and kHz is quite simple. IMHz is the same
as 1000kHz. Radio Nederland is on 6020kHz in the 49m
band but it may appear on 6-02MHz on some receivers.
Short-wave reception is entirely by means of the sky
wave, which is reflected by the ionosphere many miles
above the surface of the earth. The sky wave is influenced
by the amount of daylight between transmitter and
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receiver. The more daylight the higher the frequency that
may be used. DX is possible on the highest frequencies
during the day and on lower frequencies after dark. Short
range reception is on lower frequencies by day and either
75m or the medium waves by night. In general, the fre-
quency in use over any particular path will be higher dur-
ing the day -than after dark. In order to help beginners to
find their way about the different bands it might be useful
to have a look at each one in turn to see what sort of DX
can be found there, starting this month with 25m.

25 Metre band

The 25m band has official limits of 11700kHz to
11975kHz, though in practice stations are to be found
between 11 600kHz and 12 100kHz. There is something to
be heard on 25m at any time of the day or night or during
any season of the year and for that reason it is a good
place for the newcomer. Last autumn the Radio Japan
relay in Sines Portugal could be heard on 11 825kHz from
2200 to 2230, but after sign-off the much weaker Voice of
Free China in Taiwan could be heard in English in its
place, so always investigate weak signals.

During the day, look for distant broadcasts from Radio
Pakistan on 11 640kHz, Radio Australia 11760 and
11900, Madagascar 11730, Bonaire 11790, Kuwait
12 085. Medium range stations that can be heard are
Vatican Radio 11740, Finland 11755, Spain 11815,
Austria 11855, Norway 11 865, Budapest 11 910, Greece
11925 and Bucharest on 11940. Latin America appears
on 25m during the evening. Look for Radio Guaiba on
11 785, Radio Globo 11 805, Pernambuco on 11 865, all
of them being in Brazil, and Radio Habana Cuba on
11760. Other DX that may be heard at this time are
WFYR Family Radio USA on 11805, ELWA Liberia
11835, Canary Islands 11 880, Radio Bamako in Mali on
11960 and Radio Abidjan Ivory Coast on 11 920. Broad-
casters on the short waves often move around and some of
the frequencies mentioned may change but the list is
typical of what a DXer may hope to hear without too
much difficulty on the 25m band.

Readers’ Letters

Sean Stray of Market Harborough (details of receiver
and aerial not mentioned) reports some useful DX heard
during his recent half term holiday. Radio Japan is a
regular on 21 535kHz in the 13m band between 0800 and
0830. The signal is weak but clear of interference but a
curious echo effect was observed, probably the result of
propagation.along different paths through the ionosphere.
Radio Nacional Argentina was logged on 11715 in the
25m band at 2320 and the address for reception reports is
RAE Ayacucho 1556, 1000 Buenos Aires, Argentina.
Riyadh in Saudi Arabia was picked up at fair strength at
1930 the address to write to being Ministry of P and T,
Riyadh, Saudi Arabia. An unidentified with the call Radio
Tinian (not Tirana) was heard on the 25m band at 2145.
Has anyone any ideas on this?

A signal like a short burst of machine-gun fire is repor-
ted by T. M. Headley of Seaford in Sussex who has started
listening on the short waves again after an absence of
many years. This is over-the-horizon radar which can be
heard all over the short waves and was the subject of inter-
national complaints to the USSR a year or two ago. A
Sanyo RP8700 portable communications receiver which
was a present from USA is in use by 13-year-old Paul Cox
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of Twickenham. When used with a 70ft long wire this rig
pulled in Delhi on 11740 at 2125 SIO 544, Radio Kuwait
12085 at 1940 SIO 544 and Radio Japan on 17820 at
0715 SIO 344. From Walsall comes another report of
reception of R. Japan on 17820 from Craig Kelly who
used a t.r.f. receiver and 75ft long wire. Craig asks for
identification of a station playing guitar music but he
forgot to mention the frequency or band concerned.
Requests for identification should contain as much detail
as possible including the frequency, date, time and station
announcement and the language used.

Tropical Bands

From Blyth in Northumberland comes an interesting
log compiled by Bob Bell using his FRG-7 and home-
made vertical antenna. On the 60m band he heard USSR
(unid) on 4775kHz at 0255, Radio Lara Venezuela on
4800 at 0300, Radio Luz y Vida in Ecuador on 4800 at
0405, plus Radio Nacional Canaries on 11 880 in the 25m
band at 1400. A Vega 206 plus 20ft outdoor aerial are in
use by Bill Stevenson who heard Radio Yaounde
Cameroon in French on 4850 at 0430 SIO 333, Radio
N’Djamena Chad also in French on 4905 at 0430 sign-on
SIO 333 and Radio Nigeria in English on 4990 at 0430
SIO 333, all on 60m. Bill has built an r.f. pre-amp for use
with his receiver but it does not give good results. The
symptoms are of overloading. Bill would be interested to
hear from other Vega 206 users. Replies direct to him at
10 Crompton St, Swinton, Lancs.

Reception Reports

A DX Press Release from Radio Finland makes distur-
bing reading for the DXer. This station has stopped using
QSL cards. In their place there will be audience cards with
a different card for each month of the year. The new cards
will not confirm the date, time or frequency and will
therefore only be an acknowledgment of the listener’s
letter.

The reasons for the change are interesting. Radio
Finland gets about 300 reception reports a week and to
quote the press release “you could say we were keener to
receive programme comments”. Of course, if they stop
issuing QSLs then they may not get any reports at all and
a better policy surely would be to restrict QSLs to reports
that are of real value to the station. None-the-less the point
of view expressed by Radio Finland is a valid one. A
short-wave station transmits a programme for its audience
to listen to rather than a signal for DXers to pick up and
DXers should bear this in mind when writing to a station.
Perhaps if DXers were to include comment on the
programme heard and how it compares with other sta-
tions, which apparently is what Radio Finland wants, in
addition of course to the reception reports, then everyone
would be satisfied. The “powers that be” at Radio Sweden,
according to a recent broadcast from that station, feel they
have few listeners but many DXers for an audience and
this might be a prelude to another attempt to cut back the
popular Sweden Calling DXers. Radio RSA has reduced
its English transmission and cancelled its DX Corner, so
abruptly that the editor Gerry Wood did not even have the
chance to say goodbye. The future for DXers does not
look too good at the moment. On a lighter note. A DXer
who recently sent a report to a Middle East country
received the reply “Don’t you have radio in your country,
why you listen to ours?”.
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MK14-the only low-cost
keyboard-addressable
microcomputer!

The new Science of Cambridg
MK14 Microcomputer kit

The MK14 National Semiconductor Scamp based’
Microcomputer Kit gives you the power and performance
of a professional keyboard-addressable unit-for
iess than half the normal price. It has a specification
that makes it perfect for the engineer who needs to
keep up to date with digital systems orforuse

in school science departments. It’s

ideal for hobbyists and amateur electronics

enthusiasts, too.

Butthe MK14 isn't just a training aid:
It's been designedforpracticalperformance,
SO YOu can use it as a working component
of, even the heart of, larger electronic
systems and equipment.
MK14 Specification
Hexadecimal keyboard
8-digit, 7-segment LED display
512 x 8 Prom, containing monitor
program and interface instructions
256 bytes of RAM
4MHz crystal
5V stabiliser
Single 8V power supply
Space available for extra 256 byte
RAMand 16 port1/O
Edge connector access to all data
linesand /O ports
Free Manual
Every MK14 Microcomputer kit includesa
free Training Manual. !t contains

* Xk kA A XXX

Regd No. 213817088,
—— —

To: Science of Cambridge Ltd,
6 Kings Parade, Cambridge,
I Cambs., CB21SN.

| Please send me an MK14 Standard
Microcomputer Kit. | enclose cheque/
| Money order/PO for £43.55 (£39.95
+ 8% VAT and 40p p&p).
Allow 21 days fordelivery.

operational instructions and
examples for training applications, and
numerous programsinciudingmathroutines
(square root, etc) digital alarm clock,
single-step music box, mastermind and
moon landing games, self-replication,
general purpose sequencing, etc.

Designed for fast, easy assembiy
Each 31-piece kitincludes everything you
need to make afull-scale working
microprocessor, from 14 chips, a 4-part
keyboard, display interface components,
to PCB, switch and fixings. Further software
packages, including serial interfaceto TTY
and cassette, are available, and are
regularly supplemented.

The MK14 can be assembled by anyone
with a fine-tip soldering iron and a few
hours’ spare time, using the illustrated
step-by-step instructions provided.

Tomorrow’s technology - today!

“Itis not unreasonable to assume that
within the next five years . .. there will be
hardly any companies engaged in
electronics that are not using micro-
processors in one area or another.”

Phil Pittman, Wireless World, Nov. 1977.

Name

(+£3,20 VAT, and p&p)

The low-cost computing power of the
microprocessor is already being used to
replace other forms of digital, analogue,
electro-mechanical, eyen purely
mechanical forms of control systems.

The Science of Cambridge MK14 Standard
MicrocomputerKit allows youtoleammore
about this exciting and rapidly advancing
area of technology. It allows you to use
yourown microcomputer in practical
applications of your own design. And it
allows you todo it at a fraction of the
price you'd have to pay elsewhere.

Getting your MK14 Kit is easy. Just fill in
the coupon below, and post it to us today,
with a cheque or PO made payable to
Science of Cambridge. And, of course, it
comes to you with acomprehensive
guarantee. |fforany reason, you're not
completely satisfied with your MK14,
return it to us within 14 days for a full
cashrefund.

Science of Cambridge Ltd,

6 Kings Parade,

Cambridge,

Cambs.,CB21SN.

Telephone: Cambridge (0223) 311488

e e

— [y ¢ Yo
Cambridge 4
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by Ron Ham BRS15744

What more could we v.h.f. addicts ask for than a new
amateur satellite to play with, the 10m band alive with
signals from all parts of the world, a tropospheric opening
which sent the amateur and broadcast bands haywire, and
all between mid-October and 18 November?

The 10 Metre Band

How often the new recruits to amateur radio must have
heard the old hands reminiscing about the great 10m open-
ings of the past. Well, hopefully, those good times are here
again, but now, thanks to the RSGB, we have the Inter-
national Beacon Project going well and it is almost a daily
occurrence to hear strong signals from the beacons in
Bahrain A9XC, Bermuda VP9BA, Cyprus 5B4CY,
Florida N4RD and Germany DLOIGI indicating the best
DX path to use.

Like many other clubs and individuals throughout the
world, the Mid-Sussex Amateur Radio Society entered the
CQ World Wide contest on 28/29 October from their club
shack in Burgess Hill. During the event the operators,
G3JMB, WPO, WYN, ZYE, G4GNX and HHB, worked
almost 500 stations and more than half of these were on
10m. Afterwards, G4GNX said that conditions were so
good that around 1800 on the 28th they worked 60 Ws in
45 minutes, and at 0730 on the 29th they had 16 contacts
with JAs in about 20 minutes. Throughout the contest
good signal reports were exchanged with stations all
around the world, and N. Clarke BRS 34306, Knottingley,
Yorks, logged all W call areas within one hour.

While John Branegan GMS80XQ, Saline, Fife, N.
Clarke and myself kept a daily watch on the IBP signals
and found that A9XC was the most consistent, closely
followed by 5B4CY, DLOIGI, N4RD and VP9BA.
Graham Lay, West Chiltington, Alan Baker G4GNX,
Newhaven and Ian Rennison, Horsham, all in Sussex,
listened to the world-wide DX on 28MHz. Ian also men-
tioned the very strong American CB signals he heard in
the 27MHz band, especially on 21 October.

Solar Activity

Although the sun has been “quiet” at 136 MHz com-
pared with the same period in 1977, a few small bursts of
solar radio noise were recorded on 6, 7, 8, 11 and 13
November by John Branegan, Cmdr Henry Hatfield,
Sevenoaks, John Smith, Rudgwick, Sussex and myself
and, on 6 and 13 Nov., Henry saw several filaments on the
sun’s disc with his spectrohelioscope. .

Satellites

John Branegan has completed a 6-month survey of
70cm propagation from space, based on the signals from
OSCAR-8J and says “Not only is OSCAR-8J affected by
propagation disturbances both in, and way above, the nor-
mal E and F regions, all 70cm satellites are affected. At-
tenuations of up to 20dB (not due to polarisation rotation)
seem to occur regularly in two regions of the world. The
most noticeable are the Denmark Strait between Iceland
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and Greenland (i.e. between us and the magnetic pole) and
over the equator in the South Atlantic”. So far he cannot
correlate these effects with solar disturbances but there is,
writes John, “A positive correlation with time of day, the
equatorial disturbance being most marked in the even-
ings”.

For about 20 minutes at 1258, on 27 October, John
heard the Russian amateur radio satellite, RS-1, come up
over North America, heading east, and pass between his
QTH and the pole. The satellite appeared again at 1502
and John accessed it on 145-890MHz (Down link
29.370MHz), called CQ and immediately a c.w. station
answered, so excited that he sent John’s call sign six times
and forgot his own! The next pass was at 1708 when John
had a good five-minute QSO with G3IOR. On the 28th he
had his first transatlantic QSO via the new bird with
W2BXA in New Jersey, followed by contacts with DC9II
and DC9ZP. During the same orbit 5 GMs were in QSO
with European stations and, that afternoon, a delighted
GMS8PSM made his first contact outside the UK via RS-1.

Microwaves

The two Erns, G8BDJ and G8GKYV assisted Mitch
Tribe G8PMT, Worthing, a newcomer to 10GHz activity,
to contact four QRA locator squares on Sunday morning,
12 November. While Mitch set up his equipment, with a
60cm dish aerial, on Chanctonbury Ring, a high spot on
the South Downs, G8GKY, accompanied by Matthew
Walton a keen SWL and student of microwave activity,
took his gear to other high spots in squares AK, AL and
ZL. G8BDJ made the QSO with Mitch in ZK. Conditions
were good and all contacts were 59. During the morning
both G8BDJ and G8PMT heard the Isle of Wight beacon,
GB3IOW on 3cm, and were later joined by G3JHM to
make arrangements for future tests on the band.

Tropospheric

On 18 October, the atmospheric pressure rose rapidly
from 30-0in to 30.4in, and with a few fluctuations it
remained high until 12 November when it dropped back to
30-1in. This high pressure, coupled with mild and fine
weather, frequently upset the v.h.f.s between 27 October
and 12 November and as usual, our readers were both
active and observant. At 2237 on 27 October, Alan Baker
worked G8FRB/P near Derby on 2m s.s.b. and during the
evening of the 28th, Belgian stations were working through
the Dover repeater GB3KR, R4. While continental broad-
cast stations were audible in Band II on 28, 29 and 30
October, 1 frequently received strong pictures from the
IBA transmitter at Lichfield, 189MHz, with a dipole
aerial. Between 1900 and 2000 on 5 November, Dermot
Cronin G4GRO, Royal Sovereign Light, heard 2m s.s.b.
signals from DM, HG, OE and OK and at 2057 Ken
Smith, Horsham reported patterns on u.h.f. TV. On the
9th both Ken and Ian Rennison heard continental stations
in Band II and Alan Baker heard DL3HB and worked
F6EVL on 2m c.w. At 0044 on the 10th, Alan, behind
400ft of chalk had a QSO with G8FUE in Somerset on
2m s.s.b.

Although conditions were generally very good for v.h.f.
and u.h.f. DX throughout the 10th, 11th and part of the
12th, some strange things also happened. For instance,
during the morning of the 10th, Brian Houghton G4BCO,
Hastings, worked a station in Luton on f.m. running 1
watt from a hand-held set and Brian Fenwick G8BTC,
Brighton, was listening to G8BDJ in nearby Southwick on
2m f.m., when suddenly his strong signals were obliterated
by a station in Birmingham.

At 0843 on the 10th, I received strong pictures plus co-
channel interference from Lichfield, and with patterning
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on some u.h.f. TV channels I was not surprised when I
heard signals from the 70cm beacons at Emley Moor
GB3EM and Sutton Coldfield GB3SUT, using only a
dipole aerial. Around 1800 John Keegan, Steyning, Sussex
saw German TV signals, complete with adverts in Band V.
Later the same evening, Peter Beer, near Saffron Walden,
Essex, using a loft aerial, received pictures from French
u.h.f. television.

Mitch Tribe was delighted with his achievements on the
10th because, using his Multi-800D rig from his stationary
car, he worked several PDO (Dutch Novices’ call sign) on
2m f.m. and at 1300 G4GNX/M, situated on Beachy
Head, worked PAO and DJ via the Brugge repeater
ONOVW, R2. Between 2145 and 2230 Ian Rennison
received Belgian, Dutch and French stations in Band II,
using a dipole aerial into his AIWA 5080 stereo system.
At 0054 on the 11th, John Cooper GENGO, Cowfold,
heard an OZ on 2m s.s.b., and periodically between 0900
and 1400 both Ian Rennison and myself received pictures
from a Dutch station on Channel E4.

Amateur Co-operation

While in contact with PAOOOM at 0036 on the 11th,
G4GNX learnt that the Dutch station had been trying for
two years to work a station in QRA square ZK, so he
called G8NGO who lives in ZK who was very soon in
touch. Later, PAOOOM told G4GNX that he was going
QRT, a very happy man.

During the opening, several amateurs and u.h.f.
televiewers complained about total loss of signals and a
good example was a local QSO in Hastings between
G3JSF and G8PUW on 2m, only about three miles apart,
who suddenly completely lost contact with each other.
More fading was reported by Guy Stanbury, Cheimsford,
who became aware of the disturbance when he saw patter-
ning on Band V pictures on the 10th, and from about 1900
received f.m. signals, some in full stereo, from stations in
West Germany and the Low Countries. Throughout the
evening hé noticed that signals would appear for a while
and then fade away, and very soon the space would be
taken by another. Guy also remarked about the extensive
fluctuations in signal strengths and writes “I am sure you
will agree that this type of opening is as fascinating when it
deteriorates as when it starts”.

New VHF Repeater

The first QSO through the Brighton repeater GB3SR,
which commenced operation on R3 at 1900 on 15 Octo-
ber, was between GSETL/M, Brighton, and G3WPO,
Worthing, who was using a home-brew, hand-held
transceiver. The Sussex Repeater Group, who are respon-
sible for the station, are delighted with its initial perfor-
mance despite the fact that they are using temporary
filters.

From our Overseas readers

Congratulations to Anthony Mann, Applecross,
Western Australia, who sent us the exciting report that he
had received Ch.B1 BBC TV sound, 41-5MHz, down-
under, on 13, 14, 16 and 19 October, the vision, 45 MHz,
on the 13th and Ch.F2 French sound, 41-25MHz, on the
16th. Anthony also received strong f.m. signals from the
Korean Broadcasting Service, 44-3 and 44-9MHz, on
each of these days and Russian signals on 41, 42 and
43MHz on the 19th. Also on the 19th he heard signals
from Japanese amateurs on 52MHz, and Chinese and
Mallaysian TV signals on Channels R1 and E3 respec-
tively.
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“You might realise that any v.h.f. from the north is DX
long before it arrives” writes Ian Roberts, Pretoria, South
Africa, who also says that 19 October was remarkable
because he was receiving Ch. R1 vision at 0900 and the
Cyprus beacon, 50-5MHz, just above the noise. Also on
the 19th, Ian heard the second harmonic of the French
(Issoudum, 500kW) programme at 43.16MHz S5, while
the fundamental at 21-58MHz was S9.

Oddleiv Tungland, Trondheim, Norway, is now licensed
as LA3GW and is operating from LA 1K, the club station
of the students in Trondheim. Oddleiv is also interested
in DX TV, and in recent years has received signals
froné1 about 10 European countries using a dipole aerial in
Band I.
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5—240 Watts!

HY5

Preamplifier

HY30

15 Waltts
into 80

HY50

25 Watts
into 8Q

HY120

60 Watts
into 8Q

HY200

120 Waltts
into 82

HY400

240 Watts
into 4Q

POWER
SUPPLIES

LL.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 7AD.

I.L.P. ELECTRONICS LTD., Total Purchase Price

| Enclose Cheque [1 Postal Orders [[] Money Order []
Please debit my Access account [J Barclaycard account []

GROSSLAND HDUSE, NAGKlNGTﬂN, Account number

GANTERBURY, KENT, CT4 7AD. Name and Address
Tel: (0227) 64723.

Regd No. 1032630,

The HYS is a mono hybrid amplifier ideally suited for all applications. All common input
functions {mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved
either by a multi-way switch or direct connection to the appropriate pins. The internal volume
and tone clrcuits merely require connecting to external potentiometers (not included). The HY5
is compatible with all i.L.P. power amplifiers and power supplies. To ease construction and
mounting a P.C. connector is supplied with each pre-amplifier.

FEATURES: Complete pre-amplifier in single pack—Multi-function equalization—Low noise
—Low distortion—High overload—Two simply combined for stereo.

APPLICATIONS : Hi-Fi—Mixers—Disco—Guitar and Organ—Public address
SPECIFICATIONS:

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV: Tuner 100mV; Microphone 10mvV:
Auxiliary 3-100mV; input impedance 4-7kQ at 1kHz.

OUTPUTS. Tape 100mV: Main output 500mV R.M.S.

ACTIVE TONE CONTROLS. Treble 4 12dB at 10kHz; Bass £+ at 100Hz.

DISTORTION, 0-1% at 1kHz. Signal/Noise Ratio 68dB.

OVERLOAD. 38dB on Magnetic Pick-up, SUPPLY VOLTAGE £ 16-50V.

Price £6-27 + 78p VAT P&P free,

The HY20 is-an exciting New kit from LL.P. it features a virtually indestructible 1.C. with short

circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6

capacltors, mounting kit, together with easy to follow construction and operating instructions.

This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date

technology available,

EEI{\TURES: Complete Kit—Low Distortion—Shost, Open and Thermal Protection—Easy to
uild,

APPLICATIONS: Updating audio equipment—Guitar practice amplifier—Test amplifier—

audio oscillator.

SPECIFICATIONS:

OUTPUT POWER 15W R.M.S. into 802: DISTORTION 0-1% at 1-5W.

INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.

SUPPLY VOLTAGE £ 18V.

Price £6-27 + 78p VAT P&P free.

The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier

features an integral heatsink together with the simplicity of no external components. During the

past three years the amplifier has been refined to the extent that it must be one of the most

reliable and robust High Fidelity modules in the World.

FEATURES: Low Distortion—integral Heatsink—Only five connections—7 amp output tran-

sistors-—No external components

APPLICATIONS: Medium Power Hi-Fi systems—Low power disco—Guitar amplifier

SPECIFICATIONS : INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-16Q DISTORTION 0-043; at 25W

at 1kHz

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE £ 25V SIZE 105 50 25mm

Price £8 18 + £1-02 VAT P&P free

The HY120 is the baby of I.L.P.’s new high power range. Designed to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in
modular design.

FEATURES: Very low distortion—Integral heatsink—Load line protection—Thermal protec-
tion—Five connections—No external components

APPLICATIONS : Hi-Fi—High quality disco—Public address—Monitor amplifier—Guitar and
organ

SPECIFICATIONS

INPUT SENSITIVITY 500mV.

OUTPUT POWER 60W RMS into 80 LOAD IMPEDANCE 4-160 DiISTORTION 0-04% at 60W

at 1kHz
SI%I;JIAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz~ 3d8 SUPPLY VOLTAGE

SIZE 114 50 85mm

Price £19-01 + £1-52 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group while stiil retaining true Hi-Fi performance.
FEATURES: Thermal shutdown—Very low distortion—Load line protection—Integral heatsink
—No external components

APPLICATIONS: Hi-Fi—Disco—Monitor—Power siave—Industrial—Public Address
SPECIFICATIONS

INPUT SENSITIVITY 500mV.

OUTPUT POWER 120W RMS into 8@ LOAD IMPEDANCE 4-16Q DISTORTION 0-05%; at 100W

at 1kHz.
SIGNAL/NOISE RATIO 9648 FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

45V
%lZE 114 50 85mm
Price £27-99 -+ £2 24 VAT P&P free.

The HY400 is |.L.P.'s "'Big Daddy"’ of the range producing 240W into 42! it has been designed
for high power disco address applications. if the amplifier is to be used at continuous high
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.

FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external
components.

APPLICATIONS: Public address—Disco—Power siave—Industrial

SPECIFICATIONS

OUTPUT POWER 240W RMS Into 42 LOAD IMPEDANCE 4-16Q DISTORTION 0-17% at 240W

at 1kHz
SIGNAL NOISE RATIO 94d8 FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

+45v
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £38-61 -+ £3:09 VAT P&P free.

PSU36 suitable for two HY30’s £6-44 plus 81p VAT. P/P free.
PSUS0 suitable for two HY50's £8-18 plus £1-02 VAT, P/P free.
PSU70 suitable fortwo HY120's £14-58 plus £1-17 VAT, P/P free.
PSU0 suitable for one HY200 £15-19 plus £1-21 VAT, P/P free.
PSU180 £25-42 + £2-03 VAT.

B1 £0-48 + £0-06 VAT,

TWO YEARS' GUARANTEE ON ALL QUR PRODUCTS

Please Supply

Signature
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SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio ampli-
fier.
throughout.

§ silicon tran-

sponse 12Hz 30KHz +

-3db. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel. input and output plugs. Overall
size 3" hig 67 wide x 74" deep. AC 200.250V.
PRICE £16 00 P. & P. £1-20.

HARVERSONIC MODEL P.A.
TWO ZERO

An advdnced solid state general
purpose mono amplifier suitable
for Public Address sysiem,
Disco, Guitar, Gram., etc. Features 3 individually con-
trolled inputs (each input has a separate 2 stage pre-
amp). Input I, 15mv into 47k. Input 2, 15my into 47k.
(suitable for use with mic. or guitar etc.). Input 3
200myv into | meg. suitable for gram. tuner, or tape etc.
Full mixing facilities with full range bass & treble
controls. All inputs plug into standard jack sockets on
front panel. Outbut socket on rear of chassis for an 8
ohm or 16 ohm speaker. Qutput in excess of 20 watts
R.M.S. Very attractively finished purpose built cabinet
made from black vinyl covered steel. with a brushed
anodised aluminium front escutcheon. For ac mains
operation 200/240v. Size approx. 123" w. x 5" h. < 74" d.
Special introductory Price £28-00--£2-50 carr. & pke.

“POLY PLANAR> WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" ¥ 144" - 115" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details.

Only £8-40 each — p. & p. (one 90p, two £1-10).

Now available in either §” round version or 4%” - 81~
rectangular, 10 watts RMS 60Hz-20KHZ £5-25 -

P. & P. (one 65p. two 75p).

STEREO MAGNETIC PRE-AMP. Sens. 3mV in for

Brand new components

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240V  Mains ober-
ated Solid State FM AM

AGC on AM and FM.
Stereo Beacon Lamp
in Pre-amps with variable output

Built
voltage adiustable by pre-set control. Max o/p Voltage
600m/v RMS into 20K. Simulated Teak finish cabinet.
Will mazch almost any amplifier. Size 83"w X 4”h X

Indicator.

91”d appr
LIMITED NUMBER ONLY at £28-00 -

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an output
of 14 watts from 2 EL84s in push-pull. Super repro-
duction of both music and speech with negligible hum.
Separate inputs for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound output transformer to match 3-15
speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving
good llf[ and cut. Valve line-up 2 ELS84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p + SAE (Free with Daris). All parts sold separately.
ONLY £15- 50, P. -40. Also available ready
built and tested £20- -00. P. & P. £1.40.

STEREO DECODER

SIZE 2” X 3” x }” ready built. Pre-aligned and tested
for 9-16V neg. earth operation. Can be fitted to almost
any FM VHF radio or tuner. Stereo beacon light can
be fitted if required. Full details and instructions (in-
clusive of hints and tips) supplied. £6-00 plus 20p.
P. & P. Stereo beacon light if required 40p extra.

SPECIAL OFFER

Slightly shop soiled radios by well-known manufacturer
for AC Mains or battery use. MW and FM bands.
Dynamic M/coil speakers. telescopic aerial and internal
ferrite aerial. Earpiece socket for personal listening.
Finished m attractive simulated leatherette. Size
7" H 9" W D approx. Fully guaranteed.
Bargam price of only £10-00 — £1-30 p. & p.
MODEL FL4

Few only similar to above, but battery operation only
and fitted with twin speakers. Four wave bands, MW,
FM and two VHF bands for reception of aircraft and

- £1-50P. & P.

HARVERSONIC SUPERSOUND

10 - 10 STEREO AMPLIFIER KIT
A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five

L ¥ Sls‘torgsngilsl:irzs "i,‘iwrf,_f;ﬁ‘_’;‘,ﬁﬂ‘ - E}ewo 'R";zr gggirégg stages on each channel resulting in even lower noise
53 ot Full wave rectifcation. | Kiz VHF/EM Sé 108 levet with improved sensitivity. Integral pre-amp with
OQutput  approx. 13 MHZ Bass, Treble and two Volume Controls. Suitable for use
watts r.m.s. into 8 Buillz-in Ferrite rod aeria] | With. Ceramic or Crystal cartridges. Very simple to
ohms. Frequency re- | for M.W. Full AFC and | Mmodify to suit magnetic cartridge—instructions in-

cluded. Output stage for any Speakers from 8 to I5
ohms. Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief specification: Power output: 14 watts
r.m.s. per channel into 5 ohms. Freduency response:
+ 3dB 12-30,000 Hz Sensitivity: better than 80mV into
IM €Q: Full power bandwidth: +3dB 12-15,000 Hz.
Bass boost approx. to £ 12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 1 -0 amp.
Overall Size 12"w. < 8”d. * 23"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A .E.

AMPLIFIER KIT £14-50 P. & P. 80p
(Magnetic input components 33p extra)
POWER PACK KIT £6-00 P. & P. 95p
CABINET .. 5 £6-00 P. & P. 95p
SPECIAL OFFER—only £25. 00 if all 3 items
ardered at one time plus £1-25 p. & p.

Fuil after sales service

Also avail. ready built and tested £31-25, P. & P. £1-50.

HARVERSONIC STEREO 44

A solid state stereo amplifier chassis. with an output of
3-4 waits per channel into 8 ohm speakers. Using the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec. /play socket are mounted on
the printed circuit panel, size approx. 94”7 - 21"
max, depth. Supplied brand new & tested, with knobs
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £10-00 plus 50p P. & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £2-00 +

40p P & P if required. Full connection details supplied.

Al prices and specifications correct at time of press and
subject to alteration without notice.

PLEASE NOTE: P. & P. CHARGES QUOTED

100mV out. 15 to 35V neg. earth. Equ. £ 1dB from
20Hz to 20KHz. Input 1mpedance 47K. Size 147 -
237 - 5§"H. £2-60 -~ 20p P. & P,

some Public services. ONLY £9-50 - £1-30 p. & p.
MODEL MULTIL 5

Specification as Model FL4 but with additional SW
2” PLASTIC CONE HF TWEETER 4 ohm, £3-50 per { band. Fitted wih twin speakerc. ONLY £11-00 - APPLY TO U.K. ONLY. SEND SAE WITH ALL
matched pair_+ S0p P. & P. £1-30 p. & p. ENQUIRIES.

HARVERSON SURPLUS CO. LTD. (s k. o A T O S et o i 930 e o0, 3985
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FM RECEIVERS—2

continued from page 39

silicon chip of the 3089 device. The use of an external load

- resistor in the CA3189E enables any noise at pin 10 to be
decoupled by a 10uF capacitor to ground; in addition, the
value of the load resistor can be selected as desired so as to
vary the audio output level, which increases with the value
of the load resistor. The value of the de-emphasis
capacitor from the output to ground must be chosen
according to the value of the load resistor used so that the
produce of the values of these two components is about
50us.

There is no connection to pin 16 of the 3089 devices,
but in the CA3189E this pin is used to feed the controlling
voltage for the a.g.c. threshold into the device. This
controlling voltage may be obtained using the voltage at
pin 13 as shown in Fig. 15, in which case the onset of
a.g.c. action will vary from about 200uV up to 200mV at
pin 1 according to the setting of VR1. When the a.g.c.
voltage is plotted against the input voltage a curve with an
extremely sharp “knee” is obtained, so the onset of a.g.c.
action is very rapid. When the a.g.c. voltage from the
CA3189E is fed to one of the gate electrodes of a
MOSFET in a front-end unit, a range of 40dB in the gain
is easily obtained.

FM/AM Devices

The f.m. i.f. devices we have discussed process only an
f.m. signal, but many new devices are now coming onto
the market which will not only handle the f.m. i.f, signal,
but which will also process an a.m. signal. When an f.m.
front-end unit is coupled to such a device together with an
audio amplifier, all the devices (except possibly one or two
diodes or transistors) which are required in a receiver to
cover both a.m. and f.m. bands are then available. Devices
in this class include the Fairchild uA721, the A.E.G.-
Telefunken TDA1083, the Mullard TBA570 and their new
TDAS5700 and the SGS-Ates TDA 1220 device.

One of the problems of using these devices in a home
constructed receiver is the complexity of the circuitry
around a single integrated circuit. Many constructors
therefore prefer to keep the a.m. and f.m. sections of their
receivers quite separate. However, in car radio receivers
and in small portable receivers where space can be at a
premium, these new combined a.m./f.m. devices are very
attractive, especially to the receiver manufacturers.

The uA721

The Fairchild pA721 device is encapsulated in a
standard 16 pin dual-in-line plastic package (available
from Arrow Electronics Ltd.). It contains the
semiconductor devices required for the a.m. r.f. stage,
oscillator, mixer and i.f. stage together with an f.m. limiter
and quadrature demodulator circuit. Although all of this
circuitry has been compressed onto a single chip, the total
quiescent current required is only some 20mA. The device
operates from a supply of about 9V.

The f.m. section input has a limiting sensitivity of about
500uV and provides an audio output signal of about
520mV r.m.s. at a typical total harmonic distortion of
some 0-9% (maximum for any pA721 device is 2%). The
signal-to-noise ratio is typically 75dB with a minimum
value of 60dB. The rejection of a.m. signals is some 46dB
(as opposed to about 60dB in the case of the CA3189E).
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Sco You Want to Pass the RAE?

A reprint of the complete series, including details of
the new examination format being introduced in 1979,
is now available. The reprint will cost 85p, including
postage and packing to addresses within the United
Kingdom.

Order your copy by completing and returning the
coupon, together with your remittance, to IPC
Magazines Ltd., Post Sales Department, Lavington
House, 25 Lavington Street, London SE1 OPF. Please
ensure that your name and address are clearly
legible.

PRACTICAL WIRELESS—Radio Amateur
Examination Reprint

Please send your order and remittance to:—

Lavington House, 25 Lavington Street, London
SE1 0PF

Please send me . . .

|
I
!
|
|
|
|
I
|
|
|
: postage and packing
|
I
|
I
|
I
|
|
|
I
|
I

|

I

I

I

|

IPC Magazines Ltd., Post Sales Department, !
|

|

|

copies at 85p each to include i
I

I

| enclose P.O./Cheque NO ............... Value ............ |

I
Remittance must be crossed postal order or cheque |
(name and address on back please) and made I
payable to IPC MAGAZINES LTD i

|

Remittances with overseas orders must be sufficient
to cover despatch by sea or air mail as required.

Company registered in England. Regd. No. 53626

|
Payable by International Money Order only |
A subsidiary of Reed Internationat Limited |
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READERS PCB SERVICES

' BOX 11, FLEET HOUSE—WELBECK STREET
WHITWELL — Nr. WORKSOP — NOTTS
Tel: (0909) 720695 TELEX: 547616 FLEET G

PW PRINTED CIRCUIT BOARDS

Dec 75  Sound-to-light display DNO798 135415 O
Dec 75 Disco Systam Amp (2 req'd) each AMOD421 4.90+25 0O
Mar 76 CMOS Crystal Callibrator AMO0D438 1-25+15 O3
Oct 76  Intarwipe DN8JM 0-80+12 0O
Dec 76  Chromachase AD21 6-50+25 0O
May 77  Seskit Metal Locator: AD31 3.50+15 0O
July 77  Radio 2 Tuner A035 1-68+12 0O
July 77 Digital Clock Timer A036 328+12 0O
- Aug 77 Atomic Time Receiver D036 2:65+15 [
Aug 77 Morse Code Tutor Cards (SRBP) A037 475+15 0O
Oct 77 Audio Level Indicator D039 098+12 O
Nov 77  Lahoratory Power Supply A039 3.50+12 0O
Jan 78 Direct Conversion Receiver D043 1.85+16 O3,
Mar 78  Audio/Visual Logic Probe RO01 1.40+15 [J
May 78 DX'ers Audio Filter D001 2:35+15 OO
June 78 Audio Distortion Meter (set) R007/8/8/10 6-75+256 O
June 78 Darkroom Timer RO11 1.65+15 O
July 78  Avon Transmitter RO15/16/19/20 510+40 O
July 78  Digital Lock D002 1:25+15 O
July 78  Morse Tutor RO14 2.35+15 0O
Aug 78  Point Motor C.D. Supply D005 1-25+15 0O
Oct 78  Gillingham SW Receiver R025/6 4.80+20 OO
Nov78 Sarum R0O30 330+20 0O
Nov 78 STD Charge Timer AD212 300+15 O
Nov 78  Auto Outside Light AD225 0-60+12 O
Nov 78  Porch Light AD232 060+12 0O
Dec 78  Digital Door Chimes RO17 420+12 OO

SPECIAL OFFERS

A. Ind metal d 9:50+50 OO
B. 12 or 24hr L.E.D. alarm clock, targe display 9-80+75 [
C. Vega Salina 8 w.h. radio, 5 s/w, I/w, m/w. and FM with AFC 3295+1.75 O
D. 3w/B.LE.D. Clock radio alarm, I/w, m/w, FM 19:50+1.50 0OJ
E. 12 or 24hr Car clock in tachometer case, blue L.E.D. display;

37 x 23" x 31" deep 14.95+50 OO
F. Vaga 6" mains/battery portabie T.V. 5940+1-75 0O
-~y U 1

Post and packing is for one board or set of boards or one item. Prices include
VAT. Remittances with overseas orders must be sufficient to cover despatch by
sea Or air mail as required.

{ enclose Postal Order/Cheque ACCESS welcome. l
l Send card number only. I

NO v s

fOr £ made payable to READERS PCB SERVICES LTD. I

I Box 11, Fleet House, Welbeck St., Whitwell, Nr. Worksop, Notts.

| NAME i e T e ‘

| ADDRESS ..

Post Code
— —
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Wilmslow
Audio

THE firm for speakers!

SEND 15P STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

AUDAX @ AUDIOMASTER ® BAKER . BOWERS &
WILKINS @ CASTLE @ CELESTION @ CHARTWELL
COLES @ DALESFORD @ DECCA @ EM| ® EAGLE @
ELAC ® FANE ® GAUSS @ GOODMANS @ LM.F. @
ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK
® LOWTHER MCKENZIE @ MONITOR AUDIO @
PEERLESS @ RADFORD ® RAM @ RICHARD
ALLAN @ SEAS @ SHACKMAN @ STAG @
TANGENT @ TANNOY @ VIDEOTONE @
WHARFEDALE @ YAMAHA

WILMSLOW AUDIO o rw,

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Street and 10 Swan Street
Speakers, Mail Order & Export 0625 529599 Hi-Fi 0625 526213

<viE BRIDGE BETWERN

EACTURERS&
P‘N\\\)J\\CROELECTR NGRS

N\O\’—

West Centre Hotel,
Lillie Road, Fulham,
London, SWé

February 2

‘%1‘09 30-18.00 hrs each day

Now in its second great year, Microsystems is a combined conference and
exhibition aimed at alerting industrialists and businessmen
o the meaning of the microelectronic revolution.
The Exhibition is free. The ‘Microprocessors’, ‘Data
Conference costs £55 + VAT for each Processing’, ‘Electronics Weekly',
of the first two, professional days ‘Systems International’, 'Electron’,
\£95 + VAT for a two-day ticket), and ‘Electrical Times', 'Electrical Review’
£7 - VAT for the final, personal and ‘Wireless World' and is
computing, day organised for them by liiffe
Promotions Ltd, Dorset House,
Stamford Street, London, SE1 9LU.

Microsystems is sponsored by
‘Computer Weekly',

[rmmmm— e ==
USE THIS COUPON TO BOOK FOR MICROSYSTEMS

PW|

To: Microsystems, Room 821, Dorset House, Stamford Street, London, SE1 9LU

DConference details and registration forms

1

)

i

1

1 Please send me:
: A free exhibition ticket  (Tick as required}
1

)

!

1

1

1
1
t
1
1
1
1
:
N L
ame }
Address i

E
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FAST AND EASY FAST AND EASY FASTANDEASY FASTAND EASY

Britain’s Best
Breadhoard Buys!

Lektrokit Super Strip SS2
Only £11.05 inc. p & p and VAT

Super Strip accepts a// D/P's—as many as nine 14-pin ata
time—and/or TO-5's and discrete components. With
interconnections of any solid wire up to 20 AWG. And no
soldering. Super Strip has 840 contact points, combining a
power/signal distribution system with a matrix of 640
contacts in groups of 5. Distribution system has-

8 bus-bars, each with 25 contact points.

Lektrokit Breadboards

and Bus Strips

From £3.25 inc p & p and VAT
The modular, solderiess system! Breadboards that link
together for any size, any configuration. With pitch 0f 0.1"to

accept all IG’s. Just take each component, choose its hole
and pushiitin.

BREADBOARDS BUS STRIPS
Model Contacts Price, each Model Price
264L 640 , £8.32 212R £1.78
248L 480 £6.65 209R £1.62
234L 340 £5.75 206R £1.45
217L 170 £3.25

(All prices include p & p and VAT)

Lektrokit's policy is the right product,
whatever the project, at the right price.
And it's backed by a nationwide network
of retailers.

Send for the name of the dealer nearest

you—-plus a FREE full-colour catalogue.

Write to:- LEKTROKIT LTD., London
Road, Reading, Berks. RG6 1AZ. Orsend
coupon.

LEKTRORIT
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AND EASY FASTANDEASY FAST ANDEASY FASTANDEASY FASTANDEASY FASTANDEASY

oe _ 15 F Lektrokit

4 All-Circuit Evaluators

Seven ACE models from £12.53

—all prices inc p & p and VAT
Just plug in components and make connections with ordinary 22-gauge solid
wire. No soldering. Build any working project complete as fast as you could lay
out a circuit diagram before.
ACE 200-K (728 contacts: £12.53) and ACE 201K (1,032 contacts: £16.75)
come in kit form.

I To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ.

I Tel. Reading (0734) 669116/7.

l Please send me the name of my nearest Lektrokit dealer—pius FREE catalogue.
I Please supply the following (list items required)

i

............................................................................

COMPLETES THE CIRCUIT

I ANV 1SV4d ASVI ANV LSVd ASVIANV ISV ASVIANV LISVd ASVIANV LISV ASVI ANV 1SV

~J
w



* e m 1+ 254 100+ | Trincs. 70220 1+ 25+ 100+ | IM30IA 28 25 .29
74420 28 26 22 25100V 45 41 35 MC1310P 135 122 1.03
74510 31 28 24 | 2A200V 46 22 35 | NESSs 28 B 2

Transistors T+ 25+100+ | Transistors 1+ 25+ 100+ | Tramsistors 1+ 25+ 100+ 1+ 25+ 100+ 2A 400Y 50 45 .38 NES5E 51 46 39
Ny 90 B2 59 | Teme a8 35 29 | NG09s . 58 83 48 | vens o e B4 100V 51 46 33 | SNI6003 220 200 158
A4 85 86 72 | Tem 35 32 27 | 6101 B0 54 46 | 7431 40 36 30 200y 247 A0 | SN7eM13 147 133 112
AUT0B 2.06 196 1865 TIP324/8 35 32 27 40366 A0 36 .30 | 7485 23 21 18 6A 400V 56 51 43 SN76023 147 133 1.12
aU1T0 208 189 159 | TIP3%C 38 35 29 | apa08 a1 37 32 | jaee 31 31 26 | cmos 104 100V 82 74 63 | SNJ6033 220 200 158
AUTI3 208 189 159 | TPAYA 51 46 38 | 40407 41 37 32 | 747 102 94 59 | 4000A .18 175 .15 | 104200V 84 25 b4 | uAZosC 38 35 29
BCI107/A/B .12 11 095 | Tipaic 57 52 A4 40411 88 80 68 | 74100/4 .71 65 &G 4001A 19 175 .15 10A 400V 91 82 59 UA741CP .28 25 21
BCI08/VB .12 .11 095 | TiPaz/Ns 53 48 A0 | 40594 118 106 90 | 74105 86 78 56 | 4011/124 19 176 .15 arrc B8 61 52
BCI08C 13 115 10 | Tieadc 57 52 44 lai0ye 38 3 23 laeoize T 83 75 63 - UA74EC 38 35 29
BC109/AB 12 .11 095 | TIP47 145 132 1.11 74110 A2 38 32 | 40M4A 95 86 .72 | Thyristors, T0220 TAAS70 214 194 154
BCI0SC 13 115 10 | TIpas 154 133 117 74111716 27 25 21 | 40174 103 82 .79 | 3A 50V 31 .34 26 | TBAI20S01 81 B2 69
BC142 26 24 20 | TIPT1O 100 82 77 | TIL 74118 89 81 68 | 40188 118 106 .90 3A 400V 4t 37 .31 | TRA5200 204 185 156
BG143 28 26 22 | TP 105 85 80 | 7400 A6 15 13 | 74119520 §6 54 46 | 4021224 103 82 78 5A 100V 37 .34 .28 | TBAB30Q 179 162 136
8CI82AB 07 06 085 | TP112 120 110 82 | 7401 19 07 14 |41 39 35 30 | 40284 13 a8 15 | sAGOOV S0 45 3B ) TBASA00 192 173 148
8182l 0 09 075§ Teils 102 82 78 | 7apiaN 21 19 16 | 74133 44 4o 34 | 40248 93 B4 71 | 7400y B 51 43 | TBASSOO 220 208 178
BUIBYABC 07 06 655 | TPIIG 107 86 81 | 7400 48 15 43 | veisies 43 93 93 | 40258 19 175 15 | 104300V 62 56 48 | TBASGOCO 236 213 180
BCIB4BC 07 05 055 | TPI17 124 113 95 | 7403 18 A7 44 | 74123 ° 45 46 34 | 40278 45 40 34 Ui e T e
BCIBAL 0D 08 079 | TP120 103 83 78 | a4 08 5 13 | 7413 60 55 ag | 90288 B4 76 w4y o7 ToABOO0L 179 162 136
BC212WB 07 085 055 | TP12i 105 95 80 | 7405 20 18 15 | 74135 24 27 18 | 4029A 120 108 82 | Bridge Rec ToAv0, 282 219 1m
BC212L 1 09 075 | mpi2s 102 92 78 7408/7 271 28 21 74137 25 23 19 4030A 45 40 34 2A 50V 38 35 .29 T8A9200 242 219 1.84
BC213A/B/C G7 . .065 05 | TiP126 167 96 .81 7408 A6 15 13 | 74141 74 22 18 | 4040A 1.18 106 .86 | 2A100V 42 38 32 | 7TBASS0 229 208 175
BC2148/C 67 085 05 | TIP127 124 133 85 | 7409 20 1B A5 | 74142 148 133 113 | 40428 B6 78 86 | 2A200V 47 42 36 | TBAIDD 204 185 156
BC2t4t 6 03 075 | TP2965 62 &7 48 | 7410 18 .15 13 | 74145 35 33 27 | 4043/4eB B0 73 61 | 24400V 5954 45 | Teai0n 179 162 136
BUSO0V/S 25 23 20 | T30St 62 b7 4B | a2 20 U8 18 | 74le; 71 B 55 | AMOA A4 ap 34 = TCABOD 282 255 215
BC3 09 08 065 | oNT132 26 23 20 | 7412aN 22 26 17 | 74148 74 67 57 | 40508 ol il e | I
Bcaal 29 21 22 | oN2102 38 34 28 | 7413 32 29 25 | 74150 45 40 34 | 40518 123 1.2 85 ) LED ) A
80451 30 27 23 | N22i@A 28 21 18 | 74187 24 22 A3 | 741513 23 26 22 | 4088/698 .18 175 5 | TlL209 41155 13 | Dist Coramics
BCE4S/8/9/7 07 06 055 | N2219/A 24 21 18 | 7420 8 15 13 | 74154 69 63 53 | 40718 18 475 15 | TH212 218 16 | 30y 1+ 25+ 100+
BCH50/5/7 .07 065 055 | 2N2221/A 17 16 13 | 7422/3 20 1B b | 74185 28 25 21 167 151 128 | TH216 2119 16 | 01022,
BC558/3/60 .07 065 G55 | 2N2222/A .15 14 .12 | 7a25/8/7/8 21 18 16 | 74156 36 33 27 | 4160//2 164 94 8 | TiL220 A6 14 12 | 047uF 06 05 045
8CY70 18 16 135 | N84 41 37 31 | 7230 6 15 13 | 74157 28 26 22 | 41758 123 111 84 | T228 2321 sy wF 08 07 46
80131 39 36 .30 2N2904/5 24 .21 18 | 7432 18 16 14 | 74159 77 30 58 | 41348 124 112 94 | TIL234 23 21 178 Reslsmrs TW
80132 86 37 31 | INI904NSA 25 22 19 | 7433 23 21 48 | Jaiann 96 43 39 | 44087 684 600 506 | T232 21 19 46 | Cabon Fiti 5% 015 61 gog
814z 880 BT | ZN06TT 05 4 02 f e 20 B 16 46 35 31 | M3E 813130 68

45 40 | 3074 15 a2 | qa 6 15 12 | 7478355 36 33 27 48 315 2. .
s A o] & e 2 el 744[]]AN o 741(?%/ BB 22| e 26 23 20 | Diodes ﬁ;dmanvmuve Send S AE. for full
BD223/4 49 44 37 | N0s4 67 60 51 | 72427 28 25 21 | 74167 126 A1a 97 | 4507A A4 A 34 | NS 03 015 013
B39 9z 28 24 | oN30SS 68 61 B2 | 7a:y @4 20 33 | 7at70 108 59 B3 | 45068 74 &7 %6 | Woio Bas a8 UM vat g%t 30p forP & P
B M 30 26 | NDDH W I8 84 aas 45 40 3 4 207 187 158 Naoe il e :

2 29 N384 8 73 . 7445 21 19 16 | 74173 71 65 58 e elioa ol ixed pric
80242 91033 28 | N34 143 150 108 | qasg K0 45 38 | a4 B4 a9 4z At 55 D45 04 | 8 opote o niced prcing systen
80243 42 38 32 3703 08 07 0B | 7a47 A0 35 30 | 74175 84 7§ 64 | DiLSockers it I P
B02d 45 A0 34 | Naiwss 05 08 0t ja48 56 @5 38 | 741787 38 3 29 | Epin 13 115 085 | IN4DD5 D55 05 ma | PO e 10 x
Bf257 26 23 20 | 3771 206 187 157 | 7asg//3 09 47 5 | 74180 AD 35 30 | Men AR 12 e B Das 0451 7411, 30 x 741250 x 74156,
BE2S8 27 24 20 | aNaT72 208 189 189 | 45aj0 48 47 A5 | 74131 88 a0 76 | 18pin ] ar S| ke 085 055 08 | 107 items. You will be charged
BF253 28 25 21 | 2N3773 345 312 283 | 74707 34 30 .26 | 74182 46 38 3¢ | 18pin 22 195 165 | 1148 03 015 0134 o0y price
BF337 21 28 20 | oN3904/6 08 .07 GG | 7473/4 26 23 20 | 74184/5 84 g5 72 | 20pm 23 21 .18 | IN4l49 .03 016 014
BFR39/0/1 19 18 15 | jnag38 26 23 20 | 7475 21 18 16 | 74188AN 408 359 311 | 22pn 25 225 19 | B2YESCSeres .07 055 047 | (oo woiome Al components
BFR79/80/1 19 18 15 | w037 25 23 g9 | 7478 31 28 23| 741901 31 28 24 | 24pm 26 235 .20 new and 10 full sper.
BFYS0/1/2 23 21 18 | 2N5294 46 42 35 | 7480 36 33 27 | 741923 36 33 28 | 28wn 3431 .26 Telephone: 0822 5439; Telex
BEXB4/5/5 24 .21 18 | on5296 40 37 31 | 74812 57 52 44 | 74194 50 a5 38 | A0pin 49 4 37 inearigs 45283,
BFXS7/38 26 23 13 | Ns208 49 a5 98 | v4sy 3 28 23 | 74195 27 28 21 . |55 3% 27 22
TIP29 33 30 25 2N5415 1.08 97 82 7484 A5 406 .34 | 74198/7 38 35 29 709 42 38 32| Allprees arein £5
Teshe 35 3z 21 | NsHlE 139 126 1mp | 1485 47 42 36 ) a9 0 G4 a6 710 47 Az 36| Exchange rates:
TP29C 38 35 29 | 2N5490 58 52 4a | 7486 20 A8 .15 | 74199 37 33 28 | Voltage Regs 741 24 21 18
P30 3¢ 31 26 | Ns432 81 55 46 | 7489 242 Z18 185 | 74221 91 B2 58 | 7808 8 71 68 | 747 a5 37 31| French Fr. 86
TIPSDA/B 35 32 27 2N5494 64 58 49 7490/1 20 18 1§ 74HU(] 28 26 22 7812 78 71 &0 748 42 38 .32 Belgium Fr. X58.5

38 35 .29 2N5496 66 59 55 | 7491aN 20 13 15 32 29 25 7905 90 82 89 CA313DE 85 .86 72} Dutch Guilder X4 1
TIP31/A/B 35 32 27 2NB098 58 53 45 | 7482 31 28 24 74H10/11 28 26 22 7812 80 82 69 | CA3130T 103 94 .79 German Mark X3 8

STRUTT Electrical & Mechanical Engmeermg Ltd.. 3c BARLEY MARKET ST., TAVISTOCK, DEVON 19 o5t
TELEPHONE: 0822 5439 TELEX 45263 Callers Welcome. Al components new and to full spec. Send SAE for full list.

The professional scopes
you've always needed.

When it comes to oscilloscopes, you'll have to go a long way to
equal the reliability and performance of Calscope.

Calscope set new standards in their products, as you'll discover
when you compare specification and price against the competition.

The Calscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purpose
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price £219 plus VAT.

The Super 6 is a portabie 6MHz single beam mode! with easy
to use controls and has a time base range of 1ust0100ms/cm
with 1OmV sensitivity. Price £162 plus VAT.

CALSCOPE DISTRIBUTED BY
Marshalls Electronic Components,
Kingsgate House,

Kingsgate Place,

London, N.W.6.

Audio Electronics, Maplin Electronics Supplies Ltd.
301 Edgware Road, London W.2. P.0.Box 3

Tel: 01-724 3564 Rayleigh, Essex.

Access and Barclay card facilities Tel: 0702 715 155

{Personal Shoppers) Mail Order

=rw  CALSCOPE
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IMPORTANT ANNOUNCEMENT

best yet.

SEND FOR YOUR FREE COPY NOW TO DEPT. PW29

HARDWARE/SOLDER TOOLS

yin

With completion of our series of itemised advertisements we announce release of
our newest catalogue, CATALOGUE No. 9—completely revised, enlarged and

Ui

e

sectiond

Catalogue No. 9

NOW READY

SOLDER TOOLS

ORYXS50

Temp controlled ..
Spare element .. ..
Bits {11 types} ....
ORYX Super 30. .
Spareelement . .......
Bits as for ORYX50

ISO-TIP Quick Charge cordless
£20-

fine 7545 . o
h.d. 7546 . oa
Std75356 ........
PC drill attachment
(388 oncoooocooo0o0
Spare bulb R
ERSA Sprint

Solder gun
Spare element .
Bit No 862VN . ..

ERSA solder station
Temp controtled iron
withstand .......... £59-00N

GREENWODD PYROMETER
£25-00N

DESOLDER TOOL
SR3A .............. £6.50N
Spare nozzle. PTFE SR3AN 70pN

ANTEX C-240V 15W  £3-60N
Spare element ........ £1-60N

Nickel plated bits . ... 46pN
No 2 094” No4 187"

No 6 -047"

fron coated bits . ....... 48pN
No. 102, 104,106

ANTEX CCN-240V .. £3.80N

(low capacitance) 15W
Spare element
tron coated bits .. . 4
1100 094” 11| 225”
1102 -187"

ANTEX CX 240V . ...
Spareelement .. ......
Bits for CCN above

ANTEX X25-240V 25W £3.60N
Spare element ........ £1-60N
iron coated bits 50p
50 -094”;51 - 125” 52 187"

ANTEX STAND ST3.. £1-50N
No 666 Sponge .......... 6pN

SOLDERSTAT RANGE
HMS 240V 16W
HMS 240V 24w ..
HMS 110V 16W ..
HMS 110V 24W . .
Spare elements
Nickel piated bits
2037 3-2mm ...,
2038 2-4mm ...

2003 2mm stub
iron plated
20324-5mm ........
2033 6-5mm ........
IC desolder head for HMS
Irons
14-way
16-way
HMS 240V Solder Kit in

presentationbox ...... 8-90N
HMS 12V Solder Kit
inwallet ............ £7-60N

VERO PRODUCTS

VEROBOARD
01" mamx copper ctad
3.75" x 2.

57 x 2- 5”
5" x 3-75”
5" x 3-75" ..
8-45" x 1.5"
DIP-BOARD. ..
VQ Dip-Board
24-way plug-in
32-way
EURO Dxp -Board
0-1" matrix unclad

3.75" x 2.5" 31p 5" x 3 75" S6p
EURO Board
0-15” matrix, copper clad

3-75" x 2-5" 44p 5" x 2.5" §3p
3.75" x 3.75" 83p 5" x 3.75"
74p 8-45" x 1-5" 67p

0.2" matrix, copper clad

5" x 34" . ... TO CLEAR 30p

PIN INSERTION TOOLS
No PIT1 for 0-040" pins

TERMINAL PINS

{Not made by Vero)

0.040" dia for 0-1" matrix per
100 35p per 500 £1-15

0-052" dia for 0-15" matrix per
100 40p (Both types double
ended)

VEROBOX STANDARD
BOXES

High Impact polystyrene light grey
top. dark grey bottom section.

SLOPING FRONT PLASTIC CASES

The 1798K has white top and gre

y bottom

section, the 2523E has light grey top and dark

grey bottom section.

Both have anodised atuminium panels.

Type w H1 H2 Price
1798K 171 38 75 121 £4-19
2523E 220 52 100 156 £6-36

19" CARD/FRAME CASE SYSTEM
accepts plug-in modules and standard Euro-

Type L W H pean size circuit boards.
2514F 100 50 25 £1-64 Light blue with natural anodised aluminium end
2516G 100 50 40  £1-86 piates.
2518H 120 65 40 £2.07 Can be rack mounted. !
25200 150 80 50  £2.45 Type  Item Price
2922k 188110 00 £33 Sk Epletosngeslor) o BapN
nd plate angles {pr. p
VEROBOX CASES ) 3843A 8" Module £3-00N
Constructed from ABS materiai 2844G 4" Module £3-05N
light grey top & dark grey bottom 3845B 2" Front panel £1.02N
section. Anodised ali. front and 2846H 17 Front panel 97pN
rear panels. Internal guides for PC 3979K Board for module £1-39
boards. 1034E Veroboard, ctad £1.42
Type L H D 1041J DiP-board £3.59
1237 154 40 85 £2:56 0267H 31-way plug 97pN
1238D 154 60 85 £2-82 0258C 31-way socket £1. OGN
1239K 154 80 85 £3.38
1410J 205 40 140 £3.53 EUROCARD CONNECTORS
1411D 205 75140 £3-96 2876D 64-way plug £2.47N
1412K 205 110 140 £5.12 2874C 9J4-way socket £4-48N

{0-1" matrix)  .......... £1-27
No PIT5 for 0-052" pins
{0-18" matrixt .......... £1.27
SPOT FACE CUTTER
Suitable for any matrix. .. ... 89%p

NASCO

WE ARE NATIONAL DISTRIBUTORS FOR
MICROCOMPUTER KITS
FOR DELIVERY FROM STOCK
NET PRICES FROME197-50 1v.A.T.
QUANTITY DISCOUNTS — TRADE ENQUIRIES INVITED
MOTOROLA Microprocessor Evaluation Kit, net £175-87 + V.AT.

M1

TRANSFORMERS

POT CORES
FERRITES
BOOKS

Latest price list of ali ranges free
on request.

Alt mains transformer primaries Pri/sec shiefd .......... £6-5! FT16-3V 1.5A . .... £2.45
suitable for 240V input except for 50TS2A 50V 2A (110/120v prl) GP12 12V 1-5A ........ £2-30
S50TS2A. tapped 25, 45V 606/1 6-0-6V 100mA .. £1-00
GP302 30V 2A Pri/secshield .......... £6-55 MT280 6V, 6V, 250mA .. £1.50
tapped at 12, 15, 20, 24V £4.60 28708 909/1 9-0-9V 75mA .... £1-00
GP501 50V 1A 12V, 12V, 2-0-2V 0-5A .. £4-40 GP809 9-0-9V 0-5A . ... £2-10
tapped 19, 25, 33,40V .. £4.30 2BT1 12V, 12V. 2-0-2V 1A£4-90 12012/1 12-0-12V 50mA £1.00
GP502 50V 2A 2872 12V, 12V, 2-0-2V 2A£5.30 1200 12-0-12V 100mA  £1-20
tapped 19, 25, 33,40V .. £6-30 12705 6V. 6V, 0-5A MT150 12V. 12V, 1560mA £1-70
GP801 60V 1A {Split primary 120, 120v) £3.30 151A 15-0-15V 1A .... £3.20
tapped 24, 30, 40,48V .. £4.60 CT117V1A GP202 20-0-20V 0-75A  £2.30
GPE02 50V 2A charger duty tapped at 9v  £2.95 301A 30-0-30V 1A £3.80
tapped 24, 30, 40, 48V .. £6.70 CT2 17V 2A Miniature L.S. transformer
50TS2 50V 2A charger duty tapped at 9V £3-25 LT700 Pri. 1K2 C.T.
tapped 25, 45V CT4 17V 4A charger duty £3-85 Sec3-2Q
RELAYS REED RELAYS open construction’
MINIATURE CONTINENTAL 5V 1060 CSAS single n/o 90p
PRINTED CIRCUIT TYPE 12V 6458 CSA 12 single nfo
MATERIALS Type R42 12V 1850 2 C/0 £2-00 5V 57Q CDAS double nfo  £1.28
COPPER CLAD BOARD Type R44 12V 185Q 4 C/0 £2-20 12v 320Q CDA
300 x 150mm PC socket type P40 ........ 97 12doublenfo .......... £1-19
Singte Sided Ordinary wiring skt. W40 . . .. P REED RELAYS enclosed type n/o
SRBP 85p; Fibreglass .. .. £1.65 Mounting strip 6 posn. R40 .. 26p LPS12single 590Q . .. ... .. 8p
Double sided SRBP .... .. £1-00 PIGMY MAINS RELAY 3 C/0 LPD12 double 355Q £1-44
UNCLAD SRBP 10 amp 6V 29Q. 12V 110Q. 24V LATCHING RELAYS
300 x 150mm. . . .- e 4&7 o £2.30 E’ﬂcAI%sg\d/ ri/f)’on £1.90
FERRIC CHLORIDE allde. .......... ..each£2.30  CLAS5VA400Q ........ B
Lab grade 100gm pack a7p 240V a.c. 3200Q coil . ... £2-55 CLA1212v 2250 ...... £2.30
500gmijar ............ £2.30 CONNECTORS EDGE CONNECTORS
POSITIV-20 Aerosol 75¢cc (VAT —123%) Gold flash contacts
with instructions ........ -30 DIN Plug Socket 01724 way £1-06; 32 way
ETCH RESIST PEN 3 way 11p 9p £1-29; 36 way £1-55.
Decon with spare tip ...... 85p 4 way 13p 15p PHONO
73.00 63-00 g way }gg: pe 14p :gp Single socket §p, plug 6p
way — P Twin socket 9|
SILVER CONDUCTIVE 5 way 240° 15p 15p e e 1%,,
PAINT 3gm vial 0 6 way 16p 12p Plug colours: blk, red, yellow, grey.
Elecolit 340 ............ £2.2 il 18p 18p

Fuil range available from 2 way.

SEE CURRENT PRICE
LIST FOR FULL RANGES

%* GOODS SENT POST FREE
U.K. on C.W.0. orders over £5 fist
value. If under, add 27p handling
charge.

% ATTRACTIVE DISCOUNTS on
C.W.0. orders—5% where list
value is over £10. 10% where list
value is of £26.

% TOP QUALITY
MERCHANDISE — ALL
BRAND NEW AND
GUARANTEED TO SPEC.

* V.A.T.—Add 8% to value of order.

For items marked*®, add 124%.

% FOR ACCESS OR BARCLAY-
CARD orders, just phone or

write your number. No discounts

on credit card orders.

% No discounts allowable on prices
marked Net or V.

OUR COMPUTER-AIDED
SERVICE TAKES GOOD CARE
OF YOUR ORDERS NO MATTER
HOW LARGE OR SMALL.

Every effort is made to ensure accuracy of information at time of going to
press. Prices charged are those showing in our current price fist.

Al prders ai dwr/'ttEn communicati.

_EI.EGTR VALUE LTD

SWITCHES

ERG Dualin Line

One pole change over SDC1 42p
Two-SDC2, 78p 3-SDC3 £1-08
On/Off 2 pole SDC2 42p 4 pole
SDS4 75p. 6p SDS6 £1-08. 8p
SDS8 £1.32.

Multipe—1P/8 way DS16A1 8
99p. 2P/4V DS 16A2 4 £1.08.

ROTARY MAINS
torfinMS4amp .......... 48p

WAVECHANGE

Lortin CK series MBB contacts

1 pole 12W 37p; 2 pole 6W 37p;
3 pote 4W 37p; 4 pole 3W 37p.

ROTARY SWITCH KIT
Type RA 6 wafers
RA Wafars MBB
TP 1Wor2PBW .. ......... 66p
RA Wafers BBM

1P 12W, 2P 6W,

3P 4w, 4P 3W,

RA Shorting wafer, MBS
Rotating open-circuit . ..... 66p

PUSH BUTTONS
Standard Size
SSP10,250V3Aa.c.
push on, push off
panel hole 0-5"
SSP11,as SSP10
pushtomake ............ 56p
Sub-Miniature 2560V 0-5A a.c.
8531 push to make .
8533 push to break .
{Panel hole 0-25"). Buttons in cholce
of black or red.

CASTELCO RANGE 250V 1A

a.c.
0-375" hole with long white fixing
ring unless otherwise ordered

No. 2644 SP make
No. 3244 DP make ..
No. 2648 SP break . .
No. 3248 DP break . .
No. 2634 SP on/off .
No. 3234 DP on/off
No. 4434 as 3234 but swm:h
sectionsreversed . ... .. ... . 30p
No. 4444 as 3244 but swnch
sections reversed . ......... 34p
Spare rings in biack. red, yeilow,
green, blue, white or pink each 2p

TOGGLE 250V 1-5A a.c.
Chrome finish
1011C SPST
1016CSPDT ............ 81p
1019C SPDT

centre-off . ............. 64p
409 DPDT a
Sub-Miniature 250V 2A'a.c.
Panet hole 0-25"
S71018PDT ............ 63p
$7201DPDT ............ 84p
$7203 DPDT

centre-off
§7205 DPDT biased

eachside ............ £1.20
§7207 DPDT biased

one side
$7211 SP 3-way . .
$7301 3PDT a a
S74014PDT ... ......

MICROSWITCHES SPDT
SSUO1 button............ 85p

TIME SWITCHES (Smith's)
For electrical use. 13A rating

IMERSET for wired-in
situations. 2 on & 2 off actions per
day ................ £13-75N

28, 5T. JUDES ROAD,ENGLEFIELD GREEN,

EGHAM.SURREY TW20 OHE
Telephone Egham 3603 Telex 264475

Marthern Branch - 68 BURNMAGE LANE,
BURMAGE MANCHESTER M13 INAOST 432 4945
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MAINS INTERGOM) i)
BATTERIES

NO WIRES
OFLY

£52-99

+ VAT £4 12

The modern way of instant 2-way communications. Supplied
with 8-core wire. Just plug into power socket. Ready for
use, Crystal clear communications Irom room to room,
Range {-mile on the same mains phase. Onfoff switch.
Volume control. Useful as inter-office intercom. between
office and warehouse in surgery and in homes. P, & P, 99p.

+ V.A.T. £1-85

4 Solve your communica-

tion problems with this

4-8tatiun Transistor kntercum system (1 master and 3 Subs),

in robust plastic cabinets for desk or wall mounting. Call

talk/listen from Master to Subs and Subs to Master. Ideally

ruitable for Business, Surgery, Schools, Hospitals and Office.

Operates on one 9V battery. Onfoff switch. Volume control.

Complete with 3 connecting wires each 66ft. A Battery
and other nccessories. P. & P. 99p.

CAEW T AMERICAN TYPD CEARIE

TELEPHONE AMPLIFIER

ONLY

£16-95

+VAT £1-36

Latest truusistorised Telephone Amplifier with detached
plug-in speaker. Placing the receiver on to the cradle
activates a switch for immediate two-way conversation
without holding the handset. Many people can listen at a
time. Increase efficiency in office, shop, workshop. Perfect
fot “‘conference” calls: leaves the user’s hands free to make
notes, consult files. No long waiting, saves time with long.
distance calls. Onfoff switch, volume control, conversation
recording model at £19-95 + VAT £1-60. P. & P. 89p
10-day price refund guarantee on all items.
WEST LONDON DIRECT SUPPLIES (PW2)
169 KENSINGTON Ol]ﬂ(q}'? STEEET LORDON, W8

HORT-
HAC. SHoRTy~ve

WORLD-WIDE REGEPTION

"H.A.C." well known by amateur constructors
for its Short Wave receivers, now offers a
complete range of kits and accessories to suit
the novice and the expert.

£10-50 INCLUSIVE—the ever popular and
easy to construct DX receiver Mark III;
containing ali genuine short wave components,
drilled chassis, valve, accessories and 1
instructions.

NEW T TWIN TRANSISTOR RECEIVER,
selective, sensitive and with fantastic reception,
yet needing only a single PP3 battery, at
£12-50 this receiver is outstanding value, and
will give you hours of interest and enter-
tainment.

Lastly the K and K plus (llustrated above)
for the more advanced constructor. This
receiver has recently been re-designed for even
better reception. Ail orders despatched within
7 days. Send stamped and addressed envelope
now for free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT S.AE.

“H.A.C.” SHORT-WAVE PRODUCTS

P.O. Box No. [§, 10 Windmill Lane

Lewes Road, East Grinstead, West
Sussex RHI9 3SZ

onic

HI-F DISCOUNT CENTRES

DISGOUNT
SPEAKERS

Imp B8 or 154 as app.
Guarantees:

TITAN 5 years
FANE LIFETIME
OTHERS | year

ALL PRICES
INC. VAT

Prices correctat 11.12.78

i Sonic
HI-H TYPES List/Value Price
5” FANE 501 Mid or Full range Sp. Price £4-95
B8” A.F. Model 80 Dual Cone Sp. Price £5-95
8” A.F. Model 83 Dual Cone Sp. Price £6-95

FANE 8” 808T Dual Cone Sp. Price £3-95
WH’FEDALE L’'TON 3XP kit Pr. £60 70 £43-95
10” DENTON 2XP KIT Panr £39-15  £26-95
107 GLENDALE 3XP KIT £82-44  £58-95

A.F. FR1 8” SPKR KIT Sp. Price Pair  £14-95
8” FANE MODE ONE KIT Sp. Price Pair £19-99
10” ELAC Mode! I0RM 10-15w Sp. Price £2.50

CABINETS (TEAK VENEERED)
207 x 1147 % 94" Suitable for Mode | or FRI Kits

and Mod els 80, 83 or 808T Spkrs.
Limited Number £6-95 ea,

GROUP/DISCO TYPES PLEASE STATE IMPEDANCE

12 TITAN T12/45R £15-00  £12.95
12" TITAN T12/60R £22.50  £14.95
12" TITAN T12/100A 100w £36-00 £22.95
12" CELESTION G12M £16.60  £11.95
12" CELESTION G12H 30w £22.00 £14.95
12” CELESTION G12/50 50w £25-75  £18.95
12" GOODMANS 12 Sp.Price  £21-95
12" GOODMANS 12 PG Sp. Price  £18.95
12" FANE 'SPECIALIST P.A. 80 £29-95  £18.95
12", . DISCO80 £29-95  £19.95
12" . DISCO 100 £31.95  £21.95
2", . GUITAR 80L £28-95  £18.95
12" »  GUITAR100L £31-95  £19.95
12" GUITAR 80B £29-95  £19.95
2" CRESCENDO 80 £44.95  £29.99
80LT £49.95  £33.95
2” FANE CRESCENDO 12A £64.45  £41.95
o £67-67  £39.95
12 12 EASS £63-95  £39.95
15" TITAN T15/60 60w £26.00 £17.95
15" TITAN T15/70 70w £28-00  £19.95
15" TITAN T15/100 100w £41.00  £29.95
15" FANE ‘SPECIALIST BASS 85 £41.95  £29.95
16" BASS 100 £44-50  £31.50
15" GOODMANS 15p Sp. Price  £23.95
15” FANE CRESCENDO/1 5 582.66 £51.95
15 . £85-95  £51.95
15" . 15/100LT £74.69  £51.95
157 15/160 160w £107-23  £72.95
167 COLOSSUS 200w £121-91  £72.95
18" TITAN T18/100 100w £51.00  £39.95
18" GOODMANS 18P Sp.Price  £39.6
18" CELESTION G18C £53-00  £41.c.
18” FANE CRESCENDO 18A £114-97  £72.95
. BASS £101-86  £69.95
18" . 'COLOSSUS’ 200w £129-81  £75.00
HORN UNITS (Carr. 85p)

CELESTION MHI000 25w £17-00  £13-75
FANE 910 MK || 50w £17°75  £10-99
. 920 £62:95  £44-50

. 44 30 SOw £7-95  £4-95 |
o173 £11-75  £7-95
1|04 50 70w £16-95 £10-95

HIGH POWER ‘CROSS-OVERS’

FANE HPXIR or HPX2R Carr.35p £3-65 £2:25

ADD ON HIGH FREQUENCY UNITS

‘Add-on® Carr. £1 £35-95
T|TAN TIH 70w Carr. £1 £33'00 £23-95
TITAN TS52H 100w Carr. £1 £33-00 £23-95
TITAN T2H Carr. £I1 £39-00 £26-95,

EXTRA SPECIAL MAIL ORDER OFFER
TITAN TA’SOA 50w AMPLIFIER

High sensitivity
Multi purpose
three ind.
controlled inputs.
Controls Bass.
Treble presence.
Robust, weil styled compact cabinet. Black Vynide
covered. Attractive Black/Silver Fascia. ’
12 months Guarantee. Carr £1| £39'95

Also for personal shoppers only
AMPS, T'TABLES, JINGLE MACHINES,
DISCO CONSOLES, LIGHTING, CABINETS,
CREDIT TERMS AVAILABLE c°rders ¢£2¢0

over
Phone orders accepted from Access & Barclay

card holders.
403 SAUCHIEHALL STREET

Yol 041 332 0700 GLASGOW
Mail Orders/Export enquiries only .. . to 24 Newgate
hopping Centre, NEWCASTLE. Add £1 carr. on

(=]
H spkrs. or kits. Otherwise add £I 25 (12” Spkr).
l £1:50 (15) £2-50 (18”)

os MA BET LTD We make transformers
amongst other things
LOW VOLTAGE TRANSFORMERS: Prim 240V ac.
6:3V 1-5A £2-45; 3A £3:-00; 6A CT £5-30; 12V 1-5A
£3 00;3A CT £5-30; 5A CT £6 85; 15V 0-5A £2-50; 18V
5ACT£530 24V 1 A CT 53 3A CT £6-85; 5A
CT £14-00;8A CT £23- 00 12A CT £30 40V 3A CT £10 00
TWIN SEC TRANSFOR ERS: Prlm 240V a
6V 0-6A + 6V 0-6A; 9V 0-4A + 9V 0-4A; 12V025A+
12V 0-25A; 20V 0- 15A + 20V 0- 15A.; all at £3-50 each; 15V
0-75A + 15V0 75A £4-85;15V 1- 5A+ 15V 1-5A £7-00;
18V 1A + 18V 1A £6-50: 1BV 1-5A + 18V 1-5A £7- 50%
20V 1-5A + 20V 1-5A £7-50; 12V 4A + 12V 4A £8-50;
25V 2A + 25V 2A £8-50.
MIDGET RECTIFIER TRANSFORMERS : 240v ac.
8-0-8V 1:5A or 9-0-0V 1A £2-50 each; 12-0-12V 1A or
20-0-20V 0-75A £3-00 each: 9 0 9V 0:3A or 12-0-12V
0:25A or 20-0-20V 0-15A £2-5
LT TRANSFORMERS TAPPED SEC Prim 240V ac.
0-10-12-14-16-18V 2A £5-00; 4A £7-00; 0-12-15-20-24-30V
2A £5-75; 4A £9-00; 0- 5-20 -30-60V 1A'£7- 00; 2A £8-50;
0-40-50- 50-80-100»110V 1A ££10-00,
MAINS TRANSFORMERS SPECIAL OFFER:
Prim 240V ac.
250-0-250V 60Ma 6-3V 1A £1-75; 250V 100Ma 6-3V 2A
£2-50; GV3A £2-50; 20W Auto. 110/240V £1-75. 25V -3A
LOUDSPEAKERS £1-00.
2%in 80, 2%in 8 or 250, 2%in 8Q, 3in 350, 3iin 3,
26 or BOII all at £1-25 each 5 x 3in 2 8, 15 or 25(1.
£1-50; 7 < 4in 3, 8 16, 250r80(l £1 15 8 x 5in 4, 8 or
259, £3 00; 8in 8 £2 50.
WINSTANT" BULK CASSETTEITAPE ERASER
Instant erasure of cassettes and tape spools, any dia-
meter, demagnetises tape heads 200/240V ac, £5°50.
POWER SUPPLY, T U PUT: Prim 240V ac.
New, British manufacture. smoothed d.c. output 20V
1:5A, plus stabilised output of 15V 100Ma, plus 12V ac
0:5A output, complete with diagram, £3-25.
EDGEWISE LEVEL METER FSD 2001.A
Size 19 x 18 x 20mm 8000, £1-10.
CHARGING METERS 1{in diameter.
2A or 3A £1-25 each; 5A or 10A £1-50 each,
SYNCHRONOUS GEARED MOTORS, 240V ac.
Brand new, built in gearbox, 1 or 20 RPH, at £1:20 each.
O/P TRANSFORMERS FOR VALVE AMPLIFIERS

P.P. sec tapped 3-8-15, A-A 6K 30W, 50' A-A 3K
50W, £17-00; 100W (EL31 KT88, etc), £22
GEC MA NU o WER AMPLIF‘ERS

Covers valve amplnﬁers 30W to 400W, 75p
MULTIWAY SCREENED CABLE PVC COVERED
36 way £1:00; 25 way 753 14 way 50p; 6 way 25p; 4 way
20p; 2 way 10p. 1 way 8p; 4 way mdw:dually screened
25p per metre, fig 8 twin stereco do screened 15p.
MAINS CABL
4 way 30p 3A; 8 core mini cabie ideal for speakers: inter-
coms; telephones etc: £4-50 100 M.
CONDENSERS
Electrolytic, 400/400V 75p; 2000/30V 30p ; 1200/75V; 50p;
2200/40V 40p; 3900/100V £1-25; Paper tubular, W/E,
4/160v, G/1GOV 2/150V. each 25p, 0-1/2000V 30p.

CARRIAGE EXTRA ON ALL ORDERS

LL PRICES INCLUDE V.

Callers by appomtment only. S.A.E. enguiries, lists
46 Kenilworth Road, Edgware, Middx.
HAS8 8YG. Tel: 01-958 9314

76

Ma:l order only SAE for data sheets Export enquines welcome
ity S e —————

THE SINCLAIR PDM35 Dlgllal Mulllmeler

Now a digetal multi-
meter at an analogue
price and look at the
spec!
D.C. VOLTS Tmv-
1000v(1% — 1 count)
10MQ input
A.C.VOLTS 1v-500v.
40Hz-5kHz (1% +2
counts)
D.C. CURRENT
1 nA-200mA (1%
count)
RESISTANCE 10—
20mQ (1 5%
couny £29. 80 C WO
or £30 85 company or govt purchase order
e?agpéor ©3 20 Padded case 23 20 30kV probe
New DM 350 3% digit mulumeter @ £71 28
New DM 450 @ £86 SAE for detarls

e L - THE SINCLAIR MICROVISION
The amazing pocket TV that will
pick up programs throughous the
world complete with rechargeable
batteries International model
£149-95 inc VAT
UK model £99 inc VAT:
Adaptors £6-00. Battery £1.16,
Sae (for detarled Brochure ex-stock}

* Portable 3% digit 6 function
- Multimeter
TR §J OC volts imV 1o 1000V
AC volts TmVto 750V
AC & DC current T Ao 1A
2 . Resistance 1) to 20my}
£52 80 d Diode test 0 1w A to 1 mA
inc VAT Lasn with OF9ET 90m0 nput BC ace 1 0% AC
Case £8.5C. Adaptor £3.75 CWO acc 1 5% 30Hz 10KHz

SINCLAIR ENTERPRISE

79 step programmable calculator
£23-95 + 860 (T.qonometnic functions 10gs
postage.Rech ;") "has seven independent
Batts £885  \ciories which can be used
vnder program control  forward
or backward stepping facility for
examining the stored programme
and conditional branching under
program control We have
thrown m case mains adaptor
alkaling battery and a three
volume software library con
taming 316 programs and an
nstruction manual

We wilt matcn any lower adverused price on 2 cash with
order basis if competitor has goods in stock
9 October Place, Holders Hill Road. London NW14 1EJ
Telex 888941 Attn. Kramer K7. Tel. 01-203 2373
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SOLDERING )
FLUX PASTES

Hﬂlld Y s'ze reels
- ‘ERSIN’ A non-corrosive, rosin based
: flux for general and electrical soldering
un I in conjunction with ‘Ersin’ Multicore solders.
Ref AF14  48pinc. VAT

of the world’s finest cored solder @Sﬁc’& e s '@@
to do a professional job at home . :

Ersin Multicore Solder contains 5 cores of

non-corrosive flux that instantly cleans heavily qB WI RE STRI PPER

oxidised surfaces and makes fast, refiable

: g% soldering easy. No extra fluxis required. | @nd CUTTER
T ’ § handy size reels of Fitted with unique 8-gauge selector and

handy solder
dispenser
Contains 2.3
metres approx. of
1.22mm Ersin
Multicore Savbit
Solder. Savbit

handle locking device. Sprung for automatic

SA VBIT, 40/60’ 60/40 | opening. Strips flex and cable in seconds.

in:reas%shl;fg of ' and ALU-SOL soider alioys 'F\,’;SdNe;ﬁZm 3 97p inc. VAT
(130‘:5;13;5 4 These latest Multicore solder reels are ideal for the toclbox. \
: Qn Popular specifications cover all general and electrical applications
VAT g > . oo !
Size5 58p inc plus a major advance in soldering aluminium. Ask for a free copy of EMERGENCY SO LDER
B soldering ‘Hintson Soldering’ containing clearinstructionsto makeeveryjobeasy. Self-fluxing, tin/lead solder tape that melts with a match.
. i T 5 For electrical and non-electrical applications.
fine joints et | aiov | o0 engt _ Size ES36  39pinc. VAT
Two more dispensers to et oy ?lam)- metres Use Price
. - . mm a . i Y
simplify those smaller jobs. . w0760 0 ‘:ngx E = ; nc VA \ M U LTl CO RE \
PC115 provides 6.4 metres : B Oreconomicaligenera R
approx?of 0.71mm solder 3 Tin/Lead purpose repairs and (&, 2\ DESOLDER'NG W|CK
for fine wires, small electrical joints. £2.16 y Absorbs solder instantly from tags,
components and printed -Size | ALU-sOL| 16 8.5 | For aluminium repairs. printed circuits, etc. Only needs 40-50
circuits. G Also solders aluminium — watt soldering iron. Quick and easy to use.
69pinc. VAT | to copper, brass etc. £2.46 Non-corrosive. Size AB10 97pinc. VAT
. o Size 60/40 0.7 39.6 For fine wires, small
Ord_SIZ(% 13#\50;‘;(W|"ﬂ9 or 10 | Tin/Lead components and printed
radio an repairs. circuits. £2.38 [
2.1 metres approx. of size | saveIT 12 13.7 For radio, TV and ECONOPAK '
1.22 mm solder. 12 similar work. Increases Areel of 1.2mm "Ersin’ Multicore
\Size 19A 63pinc. VAT) copper-bit lite tenfold. £2.29 solder for general electrical use.
— - Size 13A £2.59inc. VAT

A reel of 3mm ‘Arax’
Multicore solder for general non
electrical use.

Size 16A £2.59 inc. VAT

CYIC 1-00 { HBCO0 -60 gFos -45 |HN309 1-70 ; PEN251-00 | UCHS1 -60) 2N3703 -23 BF153 -21
BENTLEY ACOUSTIC Cvsl 1-00 | EBCS1 -65|gpey -90 |HVR2 1-00 | PEN45 1:00 | UCL82 -75 | 2N3700 -23 | BF159 -30
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NOTICE TO READERS

When replying to Classified Advertisements
please ensure:

{A) That you have clearly stated your require-
ments.

{B) That you have enclosed the right remittance.

{C) That your name and address is written in
block capitals, and

{D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of delay.

Receivers and Components

BRAND NEW COMPONENTS BY RETURN

Eleclrolyllc Capacitors 16V, 26V, 60V. 0-47, 1.0, 2-2,
4.7 810 mfds~55 22, 4775# (50V-—6p). 100—7p.
{60V—8p). 220—8p. 470—11p. (50V—
;Sp' 1000/15V-—15p. 1000/25V—18p 1000/40V—
51

b alectrolytics. 0-1, 0.22,
0.47,1.0 3 4 7 V—8p. 2-2/35V & 4- 7/25v—
9p. IO/ZSV 15/16V—12p 22/16V 33/10V. 47/6V. 63 &
160 at 3V—14p.
Mullard Miniature Ceramic E12 Series 63V 2%. 10 pf.
to 47 pf.—3p. 56 pf. to 330 pf.—4p.
Vertical Mounting Ceramic Plate Caps. 50V. E12
22 pf.—1000 pf. E6 1500 pf.—47000 pf.—2p.
Polystyrene E12 Series 63V. Hor. Mounlmg 10 pi. to
1000 pf.—3p. 1200 pf. to 10000 pf.—4p.
Mullard Polyester 250V Vert. Mtg. E6 Series. -01 to
1—4p. -15, .22—86p. .33,

p. -47—8p. -68—11p. 1-0—

14p 1.5—20p. 2 2*245)

lar (Polyestar) Film 100V. Vertical Mtg. -001, -002,
055 3p.-01,-02—4p. -04, -05—5p.
Miniature Film Resistors
0-125 watt 10Q to 2M2Q.
0-250 watt 1Q to 10MQ. {10% over 1M)
0-500 watt 10Q to 2M7Q. ..
1-000 watt 10€2 to 10MQ.
IN4 148—3p, IN4002—5p, IN4O06-—7p, INAOO7—8p.
BC107/8/9, BC147/8/9, BC157/8/9, BF194 & 7—9p.

20mm. fuses -15, :25, .5. 1.0, 2.0, 3-0 & 5A—3p. Printed
Circuit Holders for 20mm. fuses—Sp.

Post 10p (Free over £4). Prices VAT inclusive.

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 ORN

CRYSTALS brand-new -002% precision HC18/U wire
leads. £2-95 each, U.K. post paid, No V.A.T.: 4.0, 5-0,
6-0, 7-0, 8.0, 10-0, 10-7. 18.0, 20-0, 480, 100-0 MHz.
Also 100 kHz/HC13 and 1-0 MHz -005%, wires or pins,
£3:25. 455 kHz/HC6 £3-95. Any freq. 2-5-180 MHz,
made six weeks, £3.65. Also AM/CW/SSB COM-
MUNICATION RECEIVER low-cost modules and Kits.
New range being prepared. Send S.A.E. for details when
ready. P. R. GOLLEDGE ELECTRONICS, Merriott,
Somerset. TA16 SNS. Tel: 0460 73718.

SMALL ADS

"Lioyds Bank Ltd".

SE1 9LS. (Telephone 01-261 5846)

The prepaid rate for classified advertisements
is 22 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £7-50
per single column centimetre (minimum 2-5
cms). All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed [ g guion - ot o
Treasury notes should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Classified Advertisement Manager, Practical
Wireless, Room 2337, IPC Magazines Limited,
King's Reach Tower, Stamford St., London,

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor is it an infringement of
Advertising
Practice.

2. The publishers reserve the right to
refuse or withdraw any advertisement.
3. Aithough every care is taken, the
Publishers shall not be liable for cierical
or printers’ errors or their consa-
Quences.

" THEVINTAGE <,
e°{°«? WIRELESS COMPANY
1926 to 1950

Receivers, valves, components. service data, historical
research, books, magazines, repairs and restorations. A com-
p‘gte service for the collector and enthusiast of vintage
radio.

S.a.e. with enquiries and for monthly newsheet.

THE VINTAGE WIRELESS COMPANY, 64, Broad
Street, Staple Hiil, Bristol BS16 SNL. Tel. Bristol
565472.

VALVES

Radio - T.V. ~ Industrial ~ Transmitting
Projector Lamps and Semiconductors

We Dispatch Valves to all parts of the world by
return of post, Air or Sea mail, 4000 Types in
stock, 1930 to 1976. Obsolete types a speciality.
List 30p. Quotation S.A.E. Open to caliers Monday
to Saturday 9.30 to 5.00 closed Wednesday [.00.
We wish to purchase all types of new and boxed
Valves, Projector Lamps and Semiconductors.

COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 8BN
West Wittering 2023 (STD Code 024366)

E D.¥.M. TI-!EHI'-'IOHETEH KIT

Based on the ICL7 106 single chip DVM
the kit contains a 3 digit LCD, a PCB
ICL7106, and all components and in
structions to make a 0-200mV FSD
M . Components also supplied to
- enable this to be converted to a dlgltal
“$

thermometer. Requires a ZmA 9
supply {PP3 battery} ONLY £21. 99

TOUCH CONTROLLED LIGHTING KITS

Directly replace conventionat light switches and control up
to 300W of lighting. No mains rewiring. fnsulated touch
plates, Easy to follow instructions.

NEW! TD300K TOUCHDIMMER. Single touchplate with
alternate action. Brief touch switches
lamp on and off, longer touch dims or
brightens lamp. Neon lamp helps find
the switch in the dark, 8.99

—Extension kit for TD30OK permits
operation from another location, two-way

wh switching, etc. £1.50

TSD300K—TOUCHSWITCH- DIMMER-—Une a ternate
ON OFF action. Smalf knob for presetting ?mg
5i

ightness
TS300K *ON/OFF TOUCHSWITCH. Two touch
£4.30

TSA300K¥AUTOMATIC TOUCHSWITCH. Time delay
variable 2 secs to 34 mins. £4.30

LD300K —300W LIGHTDIMMER KIT £3-00

14 HR. CLOCK /APPLIANCE TIMER KIT

Switches any appliance of up to TKW
on and off at preset times once a day
KIT contajgs: AY-5-1230 Clock/Ap-
pliance Timer IC. O 6% LED display.
mains supply, dlsplay drivers, switches,
LEDs, triac, PCBs and full

instructions. £14.90
White box 56 x 131 x 7 1mm with red Acrylic
window £2.20
White box as above ready drilled for kit £2.50
Ready built in box, incl. mains cable £22.50

T S —
#00¥ PLASTIC] T ERPORENTE

TRIACS]. :
58p [ 0-2" dia LEDS

44 5655 28pi{4@£1)
iz, 74p | Red 12p(E1/10i 741 22p5@E1)
“Rn 8 Green 20p § LM3911
ChA 105p | Yellow 25p Temperature
200 165p DL727* £1-5O control IC £1.00
L 190p §LCD 0-5" £8-10] ZN1034E  £1-80
E' wnh trigger 80p JLDR sim ICL7106 £9.25
80p | ORP12 50p| TiC106D SCR Bip
' :so!ated tab Neon 8p| Diac 20p
2N6027 34
AY-5-1230 £4-5E

QUANT TY DISCOUNTS ON REQUEST
ADD 8% VAT + 25p P&P. Callers by appointment only,
T. K. ELECTRONICS
106 STUDLEY GRANGE ROAD, LONDON W7 21X

o
<
z
a
=
<

ATTENTION SWL’S & DXers. HIGH QUALITY, LOW
COST equipment. ATU’s, Preselectors etc., covering

medium & short wave. S.A.E. details. AMTEST, 55
Vauxhall Street, Worcester WR3 8PA.

CODESPEED

Electronic Mail Order

TO3 HEAT SINKS [ I | Two types of heat sink,
Ex-equipment, but condmon as new. Most stili con-
tain a1 power transistor (condition unknown);
Christmas tree’ type, 92 x 66 x 35 mm 20p each.
Rectangular type 130 x 63 x 32 mm 30p each.
Please add 26p per heat sink post and packing
PACK M1 2 Calculator keyboards. Each has 17
keys and two switches. Only £1.00,

PACK M2 1 x 2102, a 1024 bit static RAM. The
most popular of alt RAM'S in professional or amateur
electronics. With data sheet -

PACK M3 Build your own calculator! MM5725
calculator chlp and data book. {Not compatible with
Pack M1) £1

CALCULATOR PACK M4 Contains a production
tine refect calculator Either fix them (not much
wrong with some we checked) or strip them for
spares {which ever part is defective the rest must b
good value for moneyhcase/keyboard/dlsplay/ch|p/
PCB). We include all the info. we can find on
repairing calculators. What a bargain at £2.50.
PACK C1 10 x 12 pin Hybrid circuits each contain
ing 16 reslstors/capac»tors Useful values. {deal for
semiconductor circuits and PCB miniaturisation
With data. 10 hybrid circuits for 50p.

PACK P1 An MM5330 Digital Voltmeter L.C. Now
build your own digital multimeter or panel meter
using this versatile chip. With data and circuit
diagram £3.95,

PACK T3 1 x MM5316 Digital Alarm Clock I.C. 12
or 24 hour Will drive LED, LCD or fluorescent dis-
plays. With full instructions £2.7

PACK T4 1 x 0-8" giant multlp)exed red LED Clock
Display Common cathode, 31 digit with am/pm in
dicator. An exceltent dlsplay *for your digital ciock
project at only £3.85.

PACK E2 An 8 dlglt calculator style Liquid Crystat
display, 0.33" high digits with right hand decimal
pomts and overflow indicator. With data. £2.95
PACK E3 Same as Pack E2 but with 0-5" high
digits. £4.25

PACK EB Contains a brand new 6 digit Texas In
struments LED display. Mu!tlplexed with built-in
bubble magmﬁers 01" hgh digits. Common
%al{hode

E8 A mlnxature 5 digit, 7 segment 0.09~"
common cathode LED display. Mounted on 16 pin
dual-in-line 1.C. package. Terrific value at only 78p.

Satisfaction guaranteed or return complete pack for
replacement or refund,

Posta e and Packing please add 25p
verseas orders add 60p)
For free catalogue send
stamped addressed envelope
CODESPEED, P.O. Box 23, 34 Seaﬂeld Road,
Copnor, Portsmouth, Hants. PO3 5BJ

TUNBRIDGE WELLS COMPONENTS. BALLARD’S,
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists.
Enquiries S.A.E.

glectmnw tlmel umt Chrome telescopm aerial

Vdc. 49p 6in. to 35}in. 85p. Micro
Smallreedswnch mp swnches, com operated
Large reed switch 45p. DPDT 25p. TiL209
Key switch and key £1 25 Green Leds 25p. TIL209
Tape recurder mn(ur v Red 15p. Clips  3p.

dc. 13in. X 2in "REG” El lled 32,
B0, orer2 g 1 53°Te"SS SERe it
Resistors 2p each. Prices inc. VAT. Add 18p post.

GRIMSBY ELECTRONICS
95 Lambert Road, Grimsby, S. Humberside
100’s of bargains at our shop. List 10p.

78

Record Accessories

STYLI for Hi-Fi. Music Centres. I1I. List free for S.A.E.
also cartridges, leads, accessories. Details—FELSTEAD
ELECTRONICS (PW), Longley Lane, Gatley, Cheadle,
Ches. SK8 4EE.

Tapes

Tapes. Low noise cassettes. Free library cases. Delighted or
money back. C60 six or more 29p each. Sample 32p. No
more to pay. A. W. & J. M. West, 56 Frankwell Drive,
Coventry CV2 2FB.
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Service Sheets

Equipment Wanted

REG OFFICE REAR 14B QUEENS PARADE, NORTH EALING W5 3HU

SERVICE SHEETS—COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV Radios, Record Players and Tape Recorders £1. Please send large Stamped Addressed
Envelope, We can supply manuals for most makes of Cotour Television Receivers by return of post
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON
H.M.V. MARCONI AND MANY MORE
Let us quote you. Please send a Stamped Addressed Envelope for a prompt reply. Also comprehensive T.V. repair
manuals by J. M. Court S.A.E. for details. MAIL ONLY TO

G.T. TECHNICAL INFORMATION SERVICE
10 Dryden Chambers, 119 Oxford St., London W1R 1PA
i S

s “as

BELL’S TELEVISION SERVICES for Service Sheets on
Radio, TV, etc., £1-00 plus S.A.E. Colour TV Service
Manuals on request. S.A.E. with enquiries to B.T.S., 190
King’s Road, Harrogate. N. Yorkshire. Tel: (0423) 55885.

LARGE SUPPLIER OF
SERVICE SHEETS

and Colour Manuals, TV Mene Radios, Tuners, Tape Recorders,
Record Players, Transistors. Stereograms, all at 75p each + S.AE.
except calour TV and Car Radios. State if Circuit will do, if sheets

Tempting prices
~ paid for
Oscilloscopes-Signal Generators

DV M's -Small Computers
Receivers-Teletypes- VDU’ efc.”

4 =g =" Electronic Brokers Lt§

SERVICE SHEETS for Radio, Television, Tape Recor- are not in stack. All TV Sheets are full lengths 24 X 12. not in —— 49/5% Pancras R
ders, Stereo, etc., with free fault-finding guide, from 50p and Bias & Pieces. Free Fault Finding Chart or TV Catalogue with London NWwWla08
S.A.E. Catalogue 25p, and S.A.E. HAMILTON RADIO, order. one 01~
47 Bohemia Road, St Leonards, Sussex. C. CARANNA Teieph 0‘ 831 ?“i
71, Beaufort Park, London, NW11 6BX :
01-458 4882
Educational )
SERVICE SHEETS. Radio, TV etc., 10,000 mog{els. R
— - Catalogue 24p. plus S.A.E. with orders, enquiries. Miscellaneous
GO TO SEA as a Radio Officer. Write: Principal, Nautical TELRAY. 154 Brook Street, Preston PR1 7THP.
College. Broadwater, Fleetwood FY7 8JZ.
WHETHER SEA-GOING OR SHORE-BASED, an ex- BOOkS and PublicatiOns DA RT STATIO N E RY

citing life awaits you as a Marine Radio Officer. Full details
from The Principal, Barking College of Technology,
Dagenham Road, Romford RM7 0XU (Tel. Romford
66841).

TELEVISION
TRAINING

18 MONTHS full-time course for begin-
ners to include all the undermentioned
subjects. Short courses, combining
one or more subjects, for applicants
with suitable education and electronics
background such as C & G, HND
BSc etc,

13 WEEKS TECHNICAL
MATHEMATICS & ENGLISH

13 WEEKS ELECTRONICS &
RADIO

13 WEEKS MONOCHROME
TELEVISION

13 WEEKS COLOUR TELEVISION
13 WEEKS VIDEO SYSTEMS

(CCTV, VCR, Teletext, etc.}
The training incorporates a high
percentage of practical work.
Next session starts on April 23rd

(Also available 2% year course in Marine
Electronics & Radar for employment
as ships Radio Officer)

Prospectus from:

LONDON ELECTRONICS
COLLEGE -

Dept. PWB2, 20 Penywern Road,
London SW5 9SU, Tel. 01-373 8721

COMPREHENSIVE TV REPAIR INSTRUCTIONS for
your set £5-00 with circuit (if requested). Free catalogue
unique TV/other publications. AUSE (PW), 76 Church
Street. Larkhall. Lanarkshire ML9 THE.

Build your own P.A.,, GROUP &
DISCO SPEAKERS by R.F.C.
Stephens

Save money with this practical guide. Plans for 17 different
designs, Line source, |.B., Horn and Reflex types, for 818"
drive units. £3-95 post free ($8 overseas).

THE DALESFORD SPEAKER BOOK by R.F.C.
Stephens. This book is a must for the keen home con-
structor. Latest technology DIY designs. Plans for i.B., and
Reflex designs for 10-100 watts. Also unusual centre-bass
system. £2.20 post free ($5 overseas).

VAN KAREN PUBLISHING,
5 SWAN STREET, WILMSLOW, CHESHIRE.

Presents For the Amateur
QSL CARDS. Personalised to your own choice, also LOG
BOOKS. Loose leaf binder plus 100 printed log sheets .
£2-50, extra packets of 100 sheets £1.50. Catalogues
available containing compiete range of radio stationery,
price 45p.

For the D' Xer

RECEPTION REPORT LETTERS. Professionally styled
letters printed in two colours and supplied in pads of 100
letters.

ipad £1-80

2+ pads £1-60 each
EVERY ORDER CARRIES A MONEY BACK
ASSURANCE IF NOT COMPLETELY SATISFIED

Piease send cheques or P.0. payable to:

DART STATIONERY

20 Bromley Road, LONDON E17 4PS

For Sale

RAINBOW RIBBON CABLE at silly prices. S.A.E. for
details. TRADING POST, 4 Castle Street, Hastings,
Sussex.

42 COPIES of PRACTICAL WIRELESS between June
1972 and Sept. 1977 Includes every issue from November
1973 to June 1976. First reasonable offer. Buyer collects.
Tel. Preston 43335,

DISCOUNT BOXES, INSTRUMENT
CASES, COMPONENTS

Boxes from 48p. LM-
741c 8 pin dil I.C.S.
only 22p. Discounts
up to 20%

Send stamped self addressed envelope for

pamphiet to
HARRISON BROS. P.O. Box 55, Milton

SUPERB INSTRUMENT CASES by Bazelli, manufac-
tured from P.V.C. Faced steel. Hundreds of people and in-
dustrial users are choosing the cases they require from our
vast range. Competitive prices start at a low 90p. Chassis
punching facilities at very competitive prices, 400 models to
choose from, free literature (stamp would be appreciated).
BAZELLI, Dept. No. 25, St. Wilfrids, Foundry Lane,
Halton, Lancaster LA 6LT.

Road, Westcliff-on-Sea, Essex SSO 7LQ.

NEW BACK ISSUES of “PRACTICAL WIRELESS”
available 70p each, post free. Open P.O./Cheque returned if
not in stock—BELL'S TELEVISION SERVICE, 190
Kings Road, Harrogate, N. Yorks. Tel: (0423) 55885.

BELLS AND SIRENS

CARTERS SIREN £5-53
INDUSTRIAL SiX INCH
BELL £8-27
PRICES INCLUSIVE
x -

6tc 12v D.C. BARGAIN OFFER 12v D.C.
The incredible value of this self-contained smoke
detector/fire alarm, similar unit of which normatly sell
for between £30-50, is encugh to warrant special note.
The Dormalarm uses the professional ionisation
chamber principle with a radjo active source of less
than one microcurie of Americium 241, which detects
the products of combustion at the very earliest stage.
It is powered by a single 9V Mallory Duracell MN 1604
battery {(supplied) which will iast greater than one year.
The built-in sounder is very loud (85dB at 3 metres).
When the battery is running low, the Dormalarm will
give periodic bleeps, reminding you to change the
battery, As there is no wiring, installation is simplicity
itseif--just 3 serews. The whole unit is contained in an
attractive circular white ABS moulded case. size 175mm
diameter x 37mm. PRICE—AN INCREDIBLE £18-95
INCI.tUSIVE Trade Enckurles Welcome, Send Cheque,

C ALARM
11 Denbrook Walk, Bradford BD4 0QS.
SAE for full Price List of
Professional Burglar Alarm Equipment

PRACTICAL WIRELESS January 1954 to December
1978. Offers. White, 14 Oxford Road, Farmoor, Oxford.

Courses

COURSES-RADIO AMATEURS EXAMINATION.
City & Guilds. Pass this important examination and obtain
your G8 licence, with an RRC Home Study Course. For
details of this, and other courses (GCE, professional ex-
aminations etc) write or phone—THE RAPID RESULTS
COLLEGE, Dept JX1, Tuition House. London SW19
4DS. Tel: 01-947 7272 (Careers Advisory Service) or for
prospectus requests ring 01-946 1102 (24hr Recordacall).
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SEEN WHISTONS CAT? 5,000 odds and ends.
Mechanical/Electrical Cat Free. WHISTON (Dept. PW).
New Miils. Stockport.

ALFAC etch resist transfer and other p.c. board drawing
materials available from stock. S.A.E. details. RAMAR
CONSTRUCTOR SERVICES, Masons Road, Stratford
upon Avon CV37 9NF.

Ladders

LADDERS varnished 22’ extd. £30. Carriage £2-80.
Leaflet. Also Alloy ext. up to 624ft. LADDER CENTRE
(WLS3), Halesfield (1), Telford. Tel: 586644.

PW October issue 2m MOSFET CONVERTER units from the
author GACFY. Kit of parts for complete PCB £7-80. Ready built
and aligned units boxed £17-00. Parts available separately,
38-6667 Mhz Xtal £2-75, PCB £1-85.

1750 Tone Burst Board, Tested and Aligned 1-4in sq. £3-50.

€ SPECTRUM COMMUNICATIONS

12 Weatherbury Way, Dorchester, Dorset DT1 2EF.
Prices inclusive of P. & P.
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THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4
Reg. Dffice 22 Coningsby Gdns

ENAMELLED COPPER WIRE

G 1ib 8oz 4oz 20z
101019 2.65 1.45 .75 .60
201029 2.85 1.65 .90 .70
301034 3.056 1.75 1.00 .75
351040 3.40 1.95 1.15 .84
411043 4.55 2.55 1.85 1.30
441048 5.05 3.05 2.15 1.70
47 8.00 5.00 3.00 1.80
48 15.00 9.00 6.00 330

SILVER PLATED COPPER WIRE
14 %186 4.50 2.25 1.44 .80
20& 22 5.00 2.85 1.74 1.086
24 &26 5.70 3.31 2.00 1.22
288 30 6.67 3.86 2.35 1.44

Prices include P & P and VAT
SAE brings list of copper & resistance Wires
Dealar Enquiries Invited.

AERIAL BOOSTERS Improve weak VHF Radio and
Television reception, price £5-00 S.A.E. for Leaflets.
ELECTRONIC MAILORDER LTD., Ramsbottom, Bury,
Lancashire BLO 9AG.

NICKEL CADMIUM BATTERIES
Rechargeable and suitable for ‘fast charge' HP7 (AA)
£1-13, B C £1 47, HP 11 (C) £215, HP 2 (D) £3-27,
PP3 £4-09 (PP3 not suitable for fast charge), PP3
charger £5 31, All above Nickel Cadmium batteries are
guaranteed ‘EVER READY' full spec, and are supplied
complete with solder tags (except PP3), Just in stock—
New rechargeable sealed lead acid maintenance free
batteries suitable ‘or burglar alarms etc.. 1-2 amp hr.
6v. £4-40 6 amp hr. 6v £5-65,

Quantity prices availabie on request. Date and charging
circuits free on request with orders over £10 otherwise
80p post and handing (specify battery type), all prices
include VAT. Please add 10% P & P on orders under
£10. 5% over £10.

Chegues, postal orders, mail order to: SOLID STATE
SECURITY DEPT PW., 10, Bradshaw Lane, Parbold,
Wigan, Lancs. 0257-4726.

" GUITAR/PA/MUSIC AMPLIFIERS

100 watt with superb treble bass overdrive, 12 months
uarantee. Unbeatable at £40; 60 watt £35; 200 watt £56;
win channel sep treble/bass per channel £52; 60 watt £46;

200 watt £68; 100 watt four channel sep treble/bass per

channel £88; 200 watt £79; Slaves 100 watt £32; 200 watt
'48; Fuzz boxes great sound £7-90; Bass fuzz £8:50; 100

watt combo superb sound overdrive, sturdy construction,
cestors, unbesatable £86; Twin channel £95; Bass Combo
£05; Speakers 12in. 100 watt £22.50; 60 watt £14.50;

Shure mic unidyne B £26.

Send Cheque or P.O. to:
WILLIAMSON AMPLIFICATION

62 Thorncliffe Ave, Dukinfield, Cheshire.
Tel. 061-344 5007

TREASURE TRALER
MK I" Metal L'u.l:-nl:ur

Varicap tuning
@ Britain's best selling metal
! locator kity
| @ Fitted with Faraday shield,
Speaker and earphone operation
4,000 aiready sold
Knocks down to only 17in.

screwdriver, pliers and snips
@ Five transistor circuit

Send stamped, addressed

envelope for leaflet

Epmeists £45.95 punatenes £20.95
Poxd E1 -9+ E1-ITVAT  Ponl £1- 234+ £1- TTVAT

MIHIKITS ELECTROHICS,
ia CLEVELAND ROAD,
LOKODH, EIE 2AM

LOSING DX?

TOO MUCH QRM? Dig RARE DX from tiring whisties
and cw with a Tunable Audio Notch Filter, 350—

., 5000 Hz, speaker amplifier, £8.90.

AR88? STILL NO RADIO 47 200 KHz to Medium
Wave Converter £9-70.

V.L.F.? 10- 150 KHz Receiver onty £10.70.

MISSING RARE DX? Get on their frequency with a
Crystal Calibrator, switched 1 MHz, 100, 25 KHz equal
level markers to vhf, £13-80.

TIME? MSF 60 KHz RECEIVER £13-70 or with
sequential YEAR, MONTH, DATE, DAY, HOURS,
MINUTES, SECONDS display parts {no case or pcb)
£24.40.

HOW LOW CAN YOU GO? 100-600 KHz to 4.1-
4.8 MHz Converter only £9.90.

Europe add 40p. Fach easy assembly kit includes all

parts, printed circuit, case, postage etc, (UK) money back

assurance so SEND off NOW.

CAMBRIDGE KITS

45 (PP) Oid School Lane, Milton, Cambridge

SINGLES HOLIDAYS/Houseparties. Friendship intro-
ductions. Free details—Christian Friendship Fellowship,
Dept B89, Edenthorpe, Doncaster (S.A.E.).

Aerials

MORSE CODE TUITION AIDS
Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette B: 12-24 w.p.m. for profess| | inati

G2DYM ANTI-TVI TRAP DIPOLES
NEW MODELS with Improved Design, Components and
Materials
S.W.L.ing OR Tx-ing at 260W P.E.P. £41-00; 500W P.E.P.
Tx-ing OF "Hi-Q" for S.W.Ling £47-95; 10-160 metres
Aerial Matching Unit 500 & S.W.L.ing £18-25.
inc. VAT and P & P. Send 10" x 7" 16p S.A.E. and 3 x 9p
stamps for full details, aerial article, test reports and
testimonials.
G2DYM Designed and Custom built by:

H. F. TELECOMMUNICATIONS (UK) LTD.
Uplowman, Tiverton, Devon

preparation.

Morse by light systems available. Morse Key and Buzzer
Unit for sending practice.

Prices each Cassette (including bookiets) £4-50. Morse

PLEASE MENTION

gretl)::::dlr?ct;f‘fizrgg.sstg'ge etc., Overseas Alrmall £1-50 PRACTICAL WIRELESS
extra.
. MHEL ELECTRONICS (Dept P.W.), 12 Longshore WHEN REPLYING TO
BUILD your own 771B type metal detector, details $.A.E. Way, Miiton, Portsmouth PO48LS.
117 Horfon Road, Brighton BN1 7EG. o, Tortmes ADVERTISEMENTS
ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Piease insert the advertisement below in the next available issue of Practical Wireless for .................. insertions

I enclose Cheque/P.O. for £...........cccuvunvennn.

{Cheques and Postal Orders should be crossed Lioyds Bank Ltd. and made payable to Practical Wireless).

L PN ] B e rreroaonron o e O s

Company registered in England. Reoistered No. 53626, Registered office: King's Reach Tower, Stamford Street, London SE1 9LS

Send fo: Classified Advertisement Manager
PRACTICAL WIRELESS,

GMG, Classifled Advertisement Dept., Rm, 2337,
King's Reach Tower, Stamford Street,
London SE1 9LS

Rate
22p per word, minimum 12 words. Box No. 60p extra.

Telephone 01-281 5848
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' SCREENED MINIATURES COMPONENT PACKS BRIDGE RECITIFIERS
) ) ~ Toov 100A% £2-10
:;sr g(]): g_%’_’as :57 Z&SPS 65 High Quality Metal Oxide | 200 oA £0-45
-6, 0- ! 9g| 3% ¥ + 1 W resistors. 400V 4A £0-35
- 212 1A, 1A 0-6,0-6 285 078 00 A 1.
ALL EX-STOCK—SAME DAY DESPATCH. VAT 89, 18 100 9-0-9 214 0-38| 150 Mixed Value Capacitors. | so0y pm7as 124 £2-45°
235 330, 330 0-9, 0-9 1-99 0-38| 10 Reed Switches. VAT 121% 15p P &P *VAT 8%
12P0Rmz::;§02%072?§v15f_}152v - 220/2401gv00L172|}?;¢0¢;§ sov voir. | 27 500,500 0-89-, 089 277 0-71| 50 Wire Wound Resistors
! i ec 0-12-15-20-24- olt- | 208 1A, 1A 0-8-9, 0-8-9 3-53  0-78| 10 3000uF 30V Caps.
rer 10 By £ Pap | IS v o 1Bvi0iay & 19U-basy, | 238 200,200 0-15,0-15 1-99  0-38| 95 Asgorted presets. AMELIEIERMODULES
11 05 025 220 045 | Ref  Amps £ pap |214 300,300 0-20,0-20 280 0'78) 64 5 tag terminal strips vl e 3,73
213 10 05 28 078 112 o 264 0-78 | 221 700(DC) 20-12-0-12-20 341 078 | §§w gﬁtggg £4-57
noo2 i35t o078 | 19 10 357 0-95 {208 1A.1A 0-15-20-0-15-20 4-63 0-gg| Hardware pack nuts, bolts, | 55,0, o8, REnlS
18 4 2 403 0% 3 §.g g:;z 9:95 1203 500,500 0-15-27-0-15-27 3-99 0-96 washersy ~insylatons Power Supply PS12 £1-30
10 8 PR 2 50 7-99 114 looa 1A, 1A o-15-27-0-15-27 664 0-96| 200 Mixed Resistors Power Supply SPM80 £4-25
2 1. s s1r 114 H 20 987 135 |28 s0 12-0-12 257 0-38) 70p ea. P&AP 40p. VAT 123% | VAT 12§% P & P 35p.
> 6 . 1-32 | 117 80 1147 1-45
. 6 b 32w W 60 Ves, %] MINI-MULTIMETER 250VA ISOLATOR Miniature Transform-
"5 2 10 1398  2.08 8 100 17-25 1.84 | DC-1000v AC-1000V DC-100mA Res-150k© | 0-200-220-240V ers 0-CT-15V
187 30 15  17-05 2-08 - 1000Q/V Bargain £6-46. VAT 8% P & P 62p. | 0-240V centre tap. Ref Price PP
206 60 1 T ol 60 VOLT RANGE : - = 250VA £5'20 P & P 96p Ref. 62. | 171 500ma 2:09 -45
Pri  220/240V Sec 0-24-30-40-48-60v | 20,000 ~ohm/V  Multimeter, mirror  scale. " j72 - BA 2968578
50 VOLT RANGE ~ | Voltages available 6, 8, 10, 12, 16, 18, 20, sangets ACltDCStv?]ocv DC current to 250mA fl?é"ém"m Boxes—with 1"1173 2A  3.59 ‘78
i el L1124, 30, S5, 40, 48, 60 or 24V-0-34V, | Resistance o p lid & screws. PR AR 8-
33, 40 or 20V-0-20V & 25V-0-25V. el EAmos i Pap TEST METERS B2 44 7 62p
Re, Amps £ P&P i : 096 | AVOBMK5 £81.70  Meggar BM7 battery | g3 4 21 1% 62p | § P-W. Purbeck os-
102 05 341 o078 | 128 ¢ 5.9 0-96 7 . £45-15 g %00 cllloscope _ trans-
127 20 7-60 44 |AVOT £33-50 P & P 29p. VAT 8%
103 1-0 457 0-96 1 . U4315 Budget meter former in stk 250-0-
AVO 73 £44-20
104 2.9 746 i1 | 128 a0 ] 1532 W o otus) s’ 20Kn/VDC2K/VAC S-DECS 250 6-3V, 12:9V
105 3-0 856 132 o i B A8 6 1000V AC/D: Solderless bread boarding £6:20 p & p 90p
106 4-0 11-41 1-50 250 oo otes R Wee Megger £66-90 AC/500K res m Dec 70 contacts £3-10 BE3 100V Llne to
107 6-0 1506 164 | 120 o ) L8 | Eman £53-70 robust steel case | T Dec 208 contacts £4-35 | J 4n 7i0W  £2.05
118 8-0 2026 208 | 12 20 2835 94 | DA16 digital£102-00 and leads £15-85 | U Dec "A' for I.C.setc £4-50 | | p & p 66p
119 10-0 24-98 OA ) 120 34-06 OA AVO TT169 in circuit Transistor Tester £34-75 | U Dec ;B; LoFr,l.g.s etc £6-99 BE4 0-120V Xx 2
VAT 8% 40p (120V  or  240V)
MAINS ISOLATING (SCREENED, NEW RANGE TRANSFORMER , -0~
Pri120/240V SEC 120/240V CT ) Ref eg?vov ERANSFORMERS pap | 5120V or 220/240V Sec 0 36-48 twice to give | ANTEX SOLDERING IRONS 15‘;’;;“*:52"_‘;;,990&9\;
Ref  VAiwalts) £ P&P | 113 15 0-115-210-240 248 0.71 | 30036V 48-0-48V 72V or 92V. 15w T1p
*07 20 4-40 079 64 75 0-115-210-240 401 0-96 | TeF Price Pa&ap 25W oy 95 Stand £1-52+ |l pF i
148, 60 &1 096 4 150 0-115.200-020-240  5:35 0-98 n e S VATSxPaPan VAT 235 | § IR SRS 0
100 7-6 1-14 - 1 i : —— -
BOf i 0 JEhEE gmER i 08 e ||OFSSD
1?3 358 12.33 :g: gg ;ggg g ﬂg'g%'ggg:g:g §2gg 8A ] FANEL METERS simply and progress to a TRF BEI Pn 0-220V sec
154 500 20-47 215 78 2900 0-115-200-890-240 ﬁ 41 x 44mm 82 x 82mm radio” or electronic organ. No 4500V 10ma £4-50
155 750 2906 OA s oIV AT 59-21 O 0-50uA £5°50 0-50L A £6-70 | soldering, all parts included in p&p£1-00
156 : S 0- 200-220-24076-86 OA 0-500uA  £5-50 0-5002A  £6-70 | presentation box. £8:29 + 96p 0-110-120-
1g7 }g%g gzg: 8,’:‘ §7s 5000 0-10-115-200-220-24089-50 OA 0-1mA £5-50 0-1mA £8-40 | p & p VAT 8%. ?Q(E).\l/ Pn 240V sec
158 2000 31-81 0A CASED AUTO TRANSFORMERS | 30V, = £3s0  ~ ~ 0-30V £840| R8s PLASTIC BOXES inset | [| 20V 1 amp £1-50
159 3000 8666 OA | 240V cable in 115V USA flat pin outlet Indclraneliaomm 2o0oy brase nuts. slots to take P.C.| [ P & p 30p
Pri 0-220-240. Sec 115 or 240V. State | VA £ PaP Ref | goJ Ind. Edge 54 % limm soua FSD £2:60 cards flush fitting lid. BES 0-240 15-0-15V
volts required. ;g ;-3: 3-9& éaw 65p Carriage 85 VAT. PB1 180mm x 62 x 40 65p | 2A£1-50p & pl'lOp
g : 4W | Spacial Oﬂer—(luallty fow noise cassene tapes. | PB2 100mm x 75 x 40 73p Ref 30 240-240 iso-
wenyemeeler | i JH M) BEGISSBUPGGRRTOT iR i S e
Sec 116/120V CT or 200/240CT 250 1049 1-45 18mm X 130 ’ el
sOW TMK 500 P & P 66p VAT 8%
% o 6570 Tal | 3 Wa o 1% Baw ggK{‘éoMziggrs%cgleonsgw &5 8_52_15_21(5]'
i - : -100-250-500-1 .DC 0-25-1-2-5- 5 H
fam0 247 loa 1-84 | 1000 2188  OA 84W | 10-25-100-250-1000V. Resistance O- Bal‘l‘le Electl"onl CS Ltd
1000 = 0 OA | 1500 2602 OA 93W | 6K-60K-6M-60M, auto ofioad protection o C3N 1BJ
o181 OA 2000 4997  OA 95W | £23.30. P & P £1.05. VAT 8% 3, THE MINORIES, LONDON EC3N
SEND 15p FOR CATALOGUE Prices correct 21-11-78. Please add VAT TELEPHONE: 01-488 331 6l718
after P & P. NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

Electronics.
Make a job of it....

Enrol in the BNR & E School and you'll have an entertaining
and facinating hobby. Stick with itand the opportunities

and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training

for all subjects in radio, television, etc., especially for the
CITY AND GUILDS EXAMS (Technicians’ Certificates); the
Grad. Brit. I.E:R. Exam; the RADIO AMATEUR’'S LICENCE,
P.M.G. Certificates, the R.T.E.B. Servicing Certificates, etc.
Also courses in Television; Transistors. Radar; Computers;
Servo-mechanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS'
experience in teaching radio subjects and an unbroken

record of exam successes. We are the only privately run
British home study College specialising in electronics

subjects only. Fullest details will be gladly sent without

any obligation.

- Become a
' Radio Amateur.

Learn how to become a radio-amateur in
contact with the whole world. We give
skilled preparation for the G.P.O. licence.

———_-——-——_——‘—
wc279

Brochure without obligation to:
British National Radio & Electronic School
.0O. Box , Jersey, Channel Islands.

NAME
ADDRESS

Block caps pleas I

8
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TRANSISTORS

[ P B
p BC170 17 BF187 25§ p ]
Aclors 23 | BCint i1 | BRI 25 MPSAS a4 | TiE3wS 0 | anaveoe 356
: * 35 | BC172 10 | BFi77s 24 | MPSAT0 34 | TiSds s | ANz
A B SSE)fomc ) MESGR A | TSl & | maea B
i 2
BFi79* 30 MPSU05 48 TIS46 2N2220A® 2

33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND Acur @ | BCisr 17 f mEmor m | MPSUOS 8 | TS & | dNewia =
MAIL ORDER. CALLERS WELCOME. Tel. Watford 40588/9 Acie 24 | BCiaz 3 Briak 3 | MPSUSS 5 | Tisee s | aNmmar 20
3 | BCias 8 | BFis3® 30 | MPSUS8 se 037 45
1850 47 2N2368*
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED., AClze - 24 | BCI34 9 | grigss 30 | MPUTate 33 | T 21
ORDERS DESPATCHED BY RETURN DF POST. TERMS OF BUSINESS: AClé2ke 3% | BClazL 10 | BE94 10 | Oczs 150 TiSe 4% | oy 2
CASH/CHEQUE/P.0.s OR BANKERS DRAFT WITH DRDER. GDVERNMENT o tasL 10 | BF195 10 | ocast 1 -
ACiae ] Bl 1 20 | TIS74 47 | 2N24sar 30
AND EDUCATIONAL INSTITUTIONS DFFICIAL DRDERS ACCEPTED. ‘AC18a8® ¢ | BF198 10 | OC26% 150 | TIS90 18 | 2N2646*
TRADE AND EXPORT INQUIRY WELCOME P & P ADD'30p° TO ALL 20 | Beise 21 Brier {0 | OCasy 89 | TiSet 22 | 2No7as ]
S UNDER £10-00, OVERSEAS ORDERS POSTAGE AT COST, o MBS - % | BFis 1s | OC20* 160 | 2TX107 11 | 2N9904* e
SEND 50p {plus 26p p&p for our catalogue. Acmg :: BC212L 10 BF198 18 | ocas* 80 ] ZTX108 11 2N2905A* 20
VAT Export orders no VAT. Applizable to U.K. Customers only. Unless ACY20 40 BC213 8 Br200* 32 1 Ocaer 93 | ZTX109 11 2N29067 18
stated otherwise, all prices are exclusive of VAT, Please add $% ACY21 ss | BC213L 11 BF224A 18 | OCA1% 48 | ZTx2i2 28 | 2N2%07° 20
fo devicas marked *. To the rest add 12i%. Ayt B | B&os 1| BrF2da 24 | OCez» 32 | ZTX300 13 | 2N2sorA 22
Wae stock many more items. It pvys to visit us. We are situated behind Watford ‘ACv2s 40 | BC214k 14 | BF244B 30 | OC437 55 | ZTX301 16 | 2N2026G 10
e ok o i e arant Underaround,Br. Rall Station: Wattord High Strest. | AGYse 18 | BCaiat o | BF2S6; 50 | Ocedr a1 | ZTXS02  1a | 2NSi1T 24
Open Monday to Saturday § a.m.-8 p.m. Ampls Free Car Parking space avatliable. AD149° 70 BC3078 14 25257: 25 gg:g: 20 gnX303 2 2N30s3T 20
5
POLYESTER CAPACITORS : Axlal lead type. (Values ara In 4i). ADisie 42 | BC3soe 13 Bross 33 | Ocror 18 Dol | AN s
400V : 0-001, 0-0015, 0-0022, 0-0033 7p; 0-0047, 0 0088, 0-01, 0-015, 0-018 $p; 0-022, ADi62* 4z | BC327 15 | Brazg 39 [ OCTi* 25 TX314 24 | 2N3108 39
0-033, 10P: 0-047, 0-068, 14p; 0-1. 15p; 0-15 0-22, 22p; 0-33, 0-47 39p; 0-68 45p. AF105 70 | BC32 13 | Brass 22 | OCi2® 30 TX320 30 | 2Nad42* 131
180V : 0-039, 0-15,0-22 11p; 033, 6-47 19p; 0-88, 1-0 22p; 1-5 28p; 22 32p: 4-7 38p. ArMEs 25 Bows, 12 | Brsee 40 | OCT4r 45 | ZTXa% 4o 20
DUBILIER: 1080V : 0-01.0-015 40p: 0-0%2 223 007 280 0-1 389 0-47 53p; 10 178p. AFile. 25| BCisie 30 | BFses 38 | OCTen 45 | ZIXML 20 ) Neeins 1o
POLYESTER RADIAL LEAD (Values in uf). FEED THROUOH AF117» 25 | BC4rr* 25 SFSES 35 | SET -31: TX301 14 | aNassa+ 3%
0:01, 0-015, 0:022, 0-027 Sp; 0-033, 0-047, 0- a o i 7p; 015 | CAPACITOR! AF11g* 55 | BCS47 11 | BrFRat ’f 0C79° % TX502 19 | 2N3702 10
11p; 0-22,0-33 13p; 0-4715p; 0-68 18p; 1-0 24p; 1-5 27p 2-2 3tp__ | 1000pF/350V cp AFi21s 48 ggggc :; BFRT9 ;. OC8iD* 28 TX503 15 | 2N3703 11
ELECTROLYTIC CAPACITORS: Axial lead e (Vaiues are In 1), Aptads 53 | BREC 43 | BRReo 21 | OGMDT 4 SIXAM X N0t o Y
500v: 10 40p; 47 63p; 250v: 100 65p; 83v: 0-47, 1:0, 1°5, 2:2, 2:5, 3-3, 4:7, 6-8, 8,13, AFize 83 | BCsse 12 | BERS! 28 ocp. 4y | ZTxsso 25 | 2Naros I
15,22,8p; 47, 32, 50, 11p ; 63, 100,27p; 50V : 10, 7p; 50, 150 055, 250 76, S 1000, 82p; | AFiaee 39 | BSsse, 20 195 | OGizpe 48 | 40250% 85 | 2N3T07 10
40V 22, ‘334F, Tp; 100, 11p; 2200, 3300, 62p 4100, $4p; 3V 1 0. 33 Tp; 330, 470, | AFi3ge 3 | BCY30s 57 [ BEX20T 28 | ocy3e 48 | 40251% 97 | 2Natee 10
32p; 1000, 43p; 25V : 10,22, 47, 6p; 80, 100, 160, dp; 220, 250, 13p; 470, 640, 25p; 1000, AFija~ 70 | BCGYasr 75 | BEX84T 24 | OCi3p« g5 | 40311 s0 | 2N37T09 10
2767 1500, 30p,; 5200, 41p; 3300, 38p; 4700, 64p; 18V : 10, 40, 47, 68, Tp; 100, 125, 8p; | AFaor 70 | SCY38T 9% BEX85» 24 | olige s | 40313* 125 | 2N370 16
220, 330, up 470, 160 1000, 1500, znp.zzoo :up v 100, 6p ; 640 12p; 1000, 14p. AFzags  4g | BCydor 78 | BEX8ST 28 | Rl g5 | 40315* 5 | oN3aTi1 10
B T O O oaes eiia 12in: 80V 10000 245p: 40V : 2500, &5p; | Ararz 125 | BSY42 48 | BEXSID 23 | ocitos 40316° 85 | 2NaTI2* 170
3300, 4700, 1op 15000 450p; 25V: 4700, 48p: 2000 :1p. 40V 200042000, 95p. ASYie 40 gg;;ﬁ Z; ::;“1’:: :: Q&I 8 | <ostre s2 | 2Na773* 288
«w319* 71 | 2Nasls 22
TANTALUM BEAD CAPACITORS | POTENTIOMETERS (AB EGEN) | ASvZil &5 | BCysen 22 | BFYso 20 . .
$5: 0-4F, 0:22, 0-33 0'47, 088,110, | Carbon | Track, 0°Z5W Bog™'a Tosw | ASYSr % | BSyrer 15 | BEvs:: 20 SGatt TS f {05 8 | aNamar 45
, 4°7, 5 : neer values ' 40324+ .
O S T B B oV Thour s | o0 1K 42K (LINONLY) Single 270 | BElOT® ¢ 1 BCYr 17 | BEvsa: 28 gl & Pt e ]
V' 22uF, 47, 68, 3V 1004F 20p each. | SK0-2MQ single gang z7p | BClorBt 18 | BCyrar 20 | BEYSSS 43 | sJEcoser 95 | 403270 62 | aNsos 18
10V : 100,iF 30p. 16V : 47, 1004F 40p 5KO-2MO.single gang D/P switch  60p | paiose, 3 | BCZID 143 | BFYG4™ 40 | Tipgg © g3 | 4070 B0 | N304 18
MYLAR FILM CAPACITORS K0 M3 dual pang stoceo e | B 1 | BoHz 95 | Bivie 29 | Tieasa 4a | doadsr qet f aRode 18
o0V : 00010092, 0005, 00 ¢p | SLIDER POTENTIOMETERS Bewsce 12 | BOUIL. 33 | BLYSs. e8| Tipzem  ss ¢ 40s60r 43 | 2naEe6, 17
0-015, 0-02, 0-03, 0-04, 0-05, 0 ossur 7o | 0:25W log and linear valugs 60mm track BC108B* 12 | BD121* 95 BSxaee 78 | TiPzec g0 f 403010 i
0-14F,0-29p, S0V : 0-4T4F 11p | SKO-500K0 single gang Top | Dolee. 12 | BDisas o8 | Bxaar 45 | Hosea &7 | doseer & My
CEReN S CRPRCITORG 0V 10K0-500K0 Duai gang swp | BS 2 | BDizé D45 | TiPaoA 47 | 4odogr 65 ] 2NdOSET 47
Ranoa: 0-5oF to 10nFT RS 50V. 3 Selt-Stick graduated Alum, Bezels 229 BC}:% u BD131* 1;: Sgﬂ?A g TIP30B 64 | 40407% 50 | 24061 i
15nF, 22nF, 33nF, 47nF, 4p. 100nF 6p PRESET POTENTIOMETERS BC115 19 | BD132® 3% | Bu10s* 140 ﬂ?g?? :: :8:‘1)?" ;’5 %Nﬁgﬂf- 112?)
0-1W 50 02-2-2M Minl. Vert. & Horlz.  8p BC116 19 | BD133* 43 | B . . 8
POLYSTYRENE CAPACITORS: 0-25W 1000 -3-3MQ Horlz. 10p BC117 15 | BD135* 3¢ 83%5 ] ke # prot 83 | INezas o
10pF to 1nF, 8p. 1-56nF to 47nF, 10p. 0-25W 2500-4-TMQ Vert. } larger 405 BC118 19 | BD136* 37 | Ea2n 8 'f: HS%%E» :2 28;81: :: SNazs0 13
- ' BD137* 38 5
SILVER MICA (pF) RESISTORS-Erie make 5% carbon EEIAE 3 BD138* 36 ME%%‘Q ';g ﬂ:ggA- :: 2&%: o %Nti‘z’?- 32
3-3, 4-7, 6-8, 10, 12, 18, | S-DEC 325p® | Minlature High Stabillty, Low Noise BC135 20 | BD139* 45 | MEg102 ¢ TIP32B* 70 | 40636* 5: 2N485¢ [
22, 27, 33, 47, 50, 68, 75, RANGE Val. 1-99 100+ BC138 1¢ | BDw0> 50 o2 19 1 Tipazce . % 2 *
82, -85, 100, 120, 150, T-DEC 425p° 025w 2.20-4-7M E24 1-%p 1p B8C137 20 | BD142> 59 MEsoo2 03 | TiPxe Z" ;?4657937' 1 2”3% e
200, 250 9 each. | U.DEC'A* 4sop® | C:5W 2:204TM E12 20 150 | gciar BD1ess qe8 | Mad0oD 80 | 1ipiaas 80 | ZnoeT. ) Nass 4z
300, 330, 360, 380, 600 & iW 2200 El2 5p  dp Bisse o8 piass 9 | MO 180 | Tipasme 100 | 2Neso 3% [ onmi 20
820pF  16p each. U-DEC'B' 63sp* | 2% Metal Film 100-1M &0 4o BCizl 28 | gDt w5 | MNOC M [ Tipasc- dos | 2NTosAs 1e | EZNST2 24
1000, 2200pF 20p each. 1%0-5W510~1M _E24 10p 8p BC147 7 g;gg‘ 11'3 Mdga%- :2 TIP34® es | 2N707*-  s0 | 2N5179* 80
p BC1478 . IP34A® 2N708* 2N5180*
JACKSONS VARIABLE CAPS. COMPUTER HARDWARE:- | BCids '3 Bhamr % m::;:, :: TiP348* 11' o ot 32 SNa1oe o.;
Dleluctric 0 2 365DF with slow | 2101 B%p 4047 sop | BGusB a0 | BDEM. 42| Nipspre g5 | TIPSECT 410 | 2Neter 27 SN 2
100/300pF 140p | motion Drive  325p | 2102 100p 745188 18 BC148C 10 BD6OSA® T8 MJE2955% 89 TIP35*  21% 2Ng918° 30 2N5457 32
s 10566 a7 A . sp | BCi4s § | BRusar 7 | UoETEie | TiPssas aas | oNeaos st | 2Nase 3
8:1 Ball Drlve o with slow | 511 P 748262 875p BC148C 10 DY 5 MPF102 TIP3sB* 240 | 2N1131° 22 | 2NS5459 32
4511/DAF  115p* | motion drive 325p ) 5.5 175p  74s287  a2sp | BCisa a4 | BOYH, 220 | NEFRZ 30 | Tipssce 270 1 oNig2n 2z | ZNGAES. 32
Dial Drive 4103 motion Srive 2P 121122 2050  wsero  msp | BC1S 14 | BOVALL 13 | Mprios 38 | Tip3s 2pe | 2N1303* 50 | 2NsGd2+ 750
8:1/36:1 ssoor (T gopr _ifspt | 2114 650p 745475 a2 BC1s7 10 | BOVEST 138 | VPEos 3¢ | TIRMAT 288 | 2N10eT 56 | INoowr b
Drum 54mm  30m*| 100, 1500F 215p* | 2708 8500  81LS95 P | BCiss 11 | BBvele 4es | MPrioe 5o | 1biE: 300 | N1 28 | INews 43
0-1-3050F 245p|'L 3:3100F 4850 | 27008 ses 0 | BCise 11 | Brise 22 Tipssce 328 | 2N10er 38 | Zhee 48
002385pF  275p | 00-3x25pF 4300 { o715 P 81LSS  70p | BCiG0* 27 . MPF107 50 | TIP41A» 63 | 2N307: s | 21028 4
. 2716 1650p 811597  109p Bclern 11 BRI H m:gioy 40 | TIPA1B® 73 | 2N1308® 4 | 3N140 8
;'l;_lavgyz;_t%p?ini CRYSTALS TMS60t1 325p  MC1488  gsp | BC1esC 12 | BFi60 30 MPSAcS 3¢ | Tipesae 45 INIC1SS 423 | Matehied
3-30pF ; 1040pF 100KHz ssp | 407 1s0p  Mctass  9op | BCiBSC 1o | BF1e1 8o | MPSA12 42 | Tipzesss €3 | snianee 1as | 10 extre
8-28pF; 85pF: 83pF 30p 455KHz 385p —
COMPRESSION | 1MHz 323p | LINEARIC'S_ JLM301A* 30
St ouoar spl1-soMH: 35| 702 s |thaoes 2t | Reapep  ag| TTL 74% (TEXAS) | 745 S4jreser 504012 s 120
28-200pF 33p | 1:6MHz 395p | 709C8pin 38 fLM30sT 110 | sG3402* 298 7400 FIYEAH o Z,ﬂg; o 73 96| 4013 4503 69
100-500pF 45p | 3. 2768MHz  323p ;ﬁ!_ 1549‘”1" g tmg}m: 1233 SN72710* 43| 7401 13|47 38 ] 74158 :3 :I,; ‘; }8}? pri H
‘B\uolaLE Waming 4-0MHz 323p | 747C 14 pin 76 |LM318S* 198 N;agg; }zs 7402 14§7478 3¢ | 74157 &7 83 11, 4018 tggg za
uzzers 6V or 12V 65p* [ 4-032MHz  323p | 748C 8 pin 36 |LM324A | sn78013 o P e 65 lasy 210 90 60| 4017 4510
T EHORCS 4 13sp | 7538 pin 130 JM330 o[ SNT601IN 140 | 1408 daf7es e[ 74100 82 96 -116 | 4018 e mo
TAF AT 10,22, 47, 100, [S-oMHz  “3ssp | 510 o, DR fLMaE, os| SNTOOISND 120 7408 N3|7aes T3 |ieier 3| 107 s 4%e pri I
A T o 1% (oasssoam  zisp | AV1022 SS8IMater 125 |gnqeooan  qas | 7407 3)7e es {74163 92{ 13 32 105 S
5, 10mH 35p | 18MHz 305 | Av-11320 365 Jim380 ap | SN76023ND 111 | 7408 17{7485 198 | TatEs 108 151 og| 402 prit A
- Av-1-5050 180 fiMasiN  1es| SN76033N 175 | 7408 1117488 30 | 74188 45]  q55 76 [ 4023 P
TRANSFORMERS* (Mains Prim. 220-240v) | AY-1-5081 145 FiM3s1AN  aa[SNTSUSN 28150 2917000 "33 4 1] 155 se| 40
6-0-6Y 100mA ; 9-0-8Y 75mA; 12- AY-1-6721/6 183 [LM382 129] ShTeiatL 180 1% a9 156 96|40z P
ooV mAi0av Tim:porevioona | AVTois Ul Svmew Belme  uiue plin ol o oelis e
. -5-1224A*260 | LM1458* N7ea77* = 225 s
BYA type: 6= 54 BV SA5 0V-4A 9y-4A : | AY-E12%0" 45a paissl 9 Tassziaxians | 1414 Slae a2 fmaz g7l 138 9 pred A0
VAR 19 25 1oV 2oA 10ep | AVS131S. ek Lhamoons | TAAssiA qss |7418 BT T e ar) 300 12| 4o jszth 183
12VA: 4-5V1-3A 4-5V.1.3A: 6V-12A Bv. | AY-5-1317A s38JiM3or1s 92| TAAsso 308 | T4hs  geliase  $2{TaTe &7 1o 158 | 4om0 4522 190
Eospt s e ) NS S, AN e wi gl § 8 R =
- 20V--3A (20p p&p) 220p M283AA* 7030 TBA120S 0 4032 A28
5 7422 24|74100 91974180 5| 164 114
24VA: 6V-1-5A BY-1-5A; 9V-1-2A oV-1-2A4; | Axo3100* TISIMC1303 88 TBASGO 213 | 7423 27| 74104 174 106 | 4033 4520 108
12V-1A  12V-1A: 15--BA 15-- 8A; 20v- | SASolle 02IMC1304P 2000 TBAS50Q 330 | 425  27) 74105 S Tae 151 15 410 | 4034 o e
-6A 20V--6A (45p p&p) 290 il CA3014* 137 [MC1310P 149 B S2)74182 90 4035 4531 183
50VA avien .4AD) p CA3018* M MC1312PQ 188 ;gfﬁ:hﬁ?l :’,:gg g 74107 29§ 74184 135 181 38 | 4028 4532 9
SOVA, SVAA Sr4A; OV-25A 9v-2-5A:| CAR0 178 [MClass " 335 TRags: Ml Blan 4| il 16 e | pre B
<] : 171 4
20V-1 24 2001724 LA A G e TG, 2] TBAs00 o 7430 1774111 e8|74190 15| 1oz 130 | 4038 o e
--8A 30V-'BA (500 pap) 350p. CAJ3S aes|Mcieop 18 |TBAsos  se |72 PITNZ S8 i7ter 131 183 1304040 453 16
100VA: 12V-4A 12V-4A; 15V-3A 15v-3A; | CAIN6 118 [MC340 %o |TBAsy. 701433 48fnme  ada|Taiee  18s) 196 106
AT AR SYRA Y IA | Chtoas  ide[MEMTED s |TBAS0 e |lear  sa|wis o [Tk 1G] Z % iz i
;
A0V1 5 10V-1-25A7 SOV-A SOVAA | SAIMS 148 |MFcinos gs|Tcasess i B B|Mle e nase 3] 241 238 o e am
(60p pap) 8500 GAlde 70 [MFCsodos o7 TDAtoz  s7s [ 74y T3 74120 3 |T4ee B 28 185 aou 553 449
(N.B. P&P charge to be added CAlo4s 200 lmwsosse 850 JTDA2020 320 120 28| 74196 09 386 85 | 4045 4554
(N.B. | added above our | GAJoie . z 7442 ss|74122 a6 | 74197 85| complet 152
al postal charge,) 178 |mMrsossss  638{T061CT 76| 7443 omplete {4048 4556
CAwdor 10 |MMsi6o 620 | TLCo2CP: 125 M sjm @) 7as S01LS ange | 4od7 4557 4B
DENCO COILS B3A Valve Base 25 081 190 INES43K 210 TLOGACN" 199 7445  ‘s474126 57 available | 4048 4558 117
Duai Purpose ‘DP’ p | CA3080E 210 INES44 1851 TLO71 70 4049
Cave e O mote U | CAmwAo gm[nemee | mliiosice 7elub @l 5| 74LSv (cMosk i pro g
R 1TL672Cpe
TR L s RFC T(19mH) oy Canare  a NEgggP I oL T B3[244), a8 | 74tSOom 1spdccol s 422; P
6-78,Y,R 75p 1FT13/14)15/16 ICLT106% 9 INESe1® 395 | TLOBACND* ust 17|41 3e 20 4053 4566 15
15 Green  d2p 11 w50 | |GL7 7527 NESeoB+  410TLOBICP™ 4817453 17| 7144 0 204008 1aa | dos =
1 _ ore  aas InEc2D TLosIcE: 314 04 204005 105 4568 299
T'type (Transis. 1FT 18/1-6 or 465 88p | 1&1s . 425 Pe BAlwse  17{74145 68 10 20
4007 18 | 4055 4568 339
tor Taning). Toct sl DSBF(EC 335 INES65A® 120 TLOB4CP® 130 | 7480 17{74147 178 13 38 4057
Ranges: 15 BI. YL MW SFR azp | LOTIE0s™ 1138 [uesssy 10 uaAiTo 198 | 7470 2874148 109 I b S 1 pICI
Ro.Wht 825 MW/LWSFR 103 LM3ooH 138 Inerarea O Janens wluz 25 prr - 4 4
Dl imson 138 150 99 27 28laoto S0 4060 4581 409
NE570TBA Zna4E 130l 7473 3274151 64 42 osisorr 184063 4585 101

ZN42SE* 410
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OPTO ELECTRONICS* SWITCHES*
LEDS + Clip 7 Se t Displs 1 -
| WATFORD ELECTRONICS AT e | VDU Chip
" n— mn <8} TIL307 5
(Continued from opposite side) | TiLz12 Yellow 22 TiLa21 -5” C.An 115 2eat % and MODULE
02 Red " 15|Tiaze-s"CCth  115|4poleonofl 54 S
. SPEA G, Amber 18} DL704 3" C.Cth 99} SUB-MIN L i
e R s |50 oaw > |oRpsi "™ s4{DL707-3" C.Anod 99| TOGGLE 5l VDU by using the new
AA128 25 | (plastic case) 2 247 85 | ORP12 63 BL7d7 26" A a8y SPgT!:r?eooﬁer 54 Thompson-CSF TV-CRT
AAYID 2 liamy | %5 6 oy 48| rupast 120[ SPST blascd 85 controller chip, SF.F 96364,
:AA1ZG1°5 1: }:’;%:” 8402 2-5 45| |SOLATORS XAN351 -3” Green 180 g;g; g:/‘angF :": 16 line by 64 Characters
BY100 u iAoy & SN ﬂt}]}"" :E Liquid Crystal Display| DPDT Blased 115 text refreshment. Cursor
BViE  B[lAmev Mlaaaw TIL17 110] 33 OR 4 diglt #15p| SLIDE 280V ﬁgnggement. Cursor
CRO3: 148* [ 2arioov 44 [ 24" _'®| GO TAGE REGULATORS® 1A DPDT C/O 15 Ling fri?iig %r:)r?\cr:teigl'e
0A9 78 | 2A/200v RIACS TO3 Can Type Plastic (TO220) case | tA DPDT 13 I . Lomp
OAd7 12 | 2A/400v 53 3‘2}18% g 1A +ve: 5V, 12v,] —ve 0-5A: 5V, 6-2v, |4 nole 2-way 24 with any Computing
0A70 42 | 2A/600V 85 15V, 18V~ 145p each | 8-2.12.15V 86| PUSH BUTTON system.
4A/100v T2 | 8A/100V 54 —ve 1A 5V, 12V 110 Spring loaded
OA79 2] 4A/200v 75 j400V 84 | LM30SK 135 | | 132012 —ve 09 | Latching SF.F 96364E £11-75*
OAsi 15 | 4A/400v 79 | BA/BOOV 108 | LM323K S981 | M32015 —ve 185 |SPSTonoff 68 AY-3-1015 £5-60*
OABss 12 [ 4Aj600v 105 | 1241100V 80 | MVRS or 12 150 | |M34115 +ve 99 |SPDT Clover 65 *
4A/800V 120 | 12A/400V 70 e AY-5-1013 UART £4-50
0A% 1 3Ai00v 73] 16Aj/100v o8| 1A —vei 22V 228 e Ty%%v ey SFC71301 ROM  £8-20*
oA o | BAJ200v 78| 16A7400V 105 | Plastic Case: +ve | [a3o4H Sta 0V 240 | Mo farbicE s
0ARS 8| CATa00Y  as | 25A/800V 285 0-14 (TO92) v, 6.2, | Lhascor o 340 360 | Non Locking SFS80102 RAM  £2-05
OAZ00 o |BY1es s8] 40669 95 18.27, 12V, 15V ' 30 | La17k +1-21007 380 | push o make 13 “PURBECK 74LS163 £1-18%
‘0 s| YMBDIL 40 ] DIACT | 1A (TO220) 5V, 12V, | LM325N 15V 240 : UHF Modulator 250p*
a0 ——— | s72 25 118V, 18V, 24V« 85| [masen £12v 240 | ROSKER: (Black) OSCILLOSCOPE" b3
INS14 4| “Zeners 18V, 5 N+ 49 § on/off 10A 250V 23 P Compl. Module £136-50*
IN918 5| Rng: 2v7-39v | VEROBOARD* Pitch ROCKER: (white) 5A 250V SP change-§ AUTHOR APPROVED PARTS | Data Booklet 30p
- INdDO1/2* 8 domw e ?'1 °é}5d) ) |°)'1 over centre oft 3 lincluding PCBs available
1N40O3* ¢ | Rng: 3va.aav ., (copper cla plain : (lumi , g
INwose 8| 13W  1Tp|2Ex 3t dip oo 20 Zp RO KR . oy ominated, red) Chrome g Cathode Ray Tube 3BPl £7-75* | Agcyt Coded 56 Key
1N400B/ 7 T 31 x a3 “: “g = P | ROTARY : "Make-A-Switch” Make (p&p insured 90p). Keyboard
IN4148 4| VARICAPS i our own Swltch. Ad]ustabl g
Six s qapr e o S : - £69.50 (75p p&p)
1544 20| MVAMI15 420 | 2{ x 177 t52p 121p  — 78p | Stop Shafting Assembly, Send S.A.E. for leaflet. : pp&p
3A/100V* 18 BA102 25 3% x 17:: 195p 183p f28p  107p Accommodates up to 6 Wafers [ - -
saucove 20 |BBI%. & T 382 = 1458 | Mains Switch DPST to fit 3 Announcing DM900—The DIGITAL
3A/600v* 27| BB106 40 p s P | Braak Before Make Wafers, 1 pole/ MULTIMETER with a difference—It
Spot face cutter $5p o
3A/1000V* 30 | ——e—e—u | Pin Insertlon tool 99p ;’gl‘gmfn/ﬂ way, 3p/4 way, 4p/3 way, 7 measures Capacitance too!
SA/600V 65 ;«:’m Diode | VERO WIRING PEN® + Spool 325p Spacer and Screen g (as published in E.T.I. August 1978)
SCR's* 5 160 | Spare Wire (Spool) 80p; Combs 7p sa. ROTARY : (Adjustable Stop) Throw away your analogue meters,
Thyristors | ALUM. BOXES | FERRIC CHLORIDE* 1 pole/2 to 12 way, 20/2 10 8 way, 3 pole/ here's digital accuracy at only half
1A50V 38 | with lid* 1lb _bag Anhydrous #5p + 30p p. & . | 2 to 4 way, 4 pole/2 to 3 way a“ the price of an equivalent commer-
1A100V 42| ax2x1” 45 | DALO ETCH RESIST PEN* ROTARY : Mains 250V AC,4 Amp 45 cial Muitimeter.
1A200v &7 3351%;))" t] Plus spare tip 5p The DM800 15 a3t digit multimeter with an 0-5” L.C.D. display
1A400V 52 X, COPPER CLAD BOARDS* PW PROJECTS incorporating: X .
sasoy e[ fzbat 8 | EReT single! "8l spap, | General Coverage Recever, Chrome: TAC K DC Voltage angea: 8 seslatance naes
.:ASOOV 35 | g2ixe” 4 AL el "‘:fd 7‘.50;7 * | chase, 24hrs. Digital Clock, 'JUBILEE’ The prototype accuracy is better than 1%
ABOOV 43 | 5xax2” 82| g7 x 127 130p 1T5p Electronic Organ, General Purpose J§ This is an unique design using the latest MOS ICs and due to the minimal current
- BA300V 48] Gxdx2” 33 SoLD - SW Receiver. Gas & Smoke Sensor § drain, Is powered by only one PP3 battery. There is also a battery check facility.
BAS500V 58 | 7x5x24 14 LDERCON PINS . Alarm, Metal Locator, 'PURBECK' The DM900 is an attractive hand-held, light weight device, bullt into a high impact
8AGoOV 85 | Br6x37 48 | 100 pins 50p: 1000 pins 400p | it one,  Audio  Distortion  Meter, f§ €35 with carrying handle and has been ingenious!y designed to simplify assembly.
12A300V 88 10x7x3' 172 | DIL SOCKETS": Low Profile (TEXAS) 'AVON'anw) F'M e " )| Never befare have all these features been offered to the electronics enthusiast in a
S Shear (93 10x43x3” 142 | 8 pin 10p; 14 pin 12p; 16 pin 13p; 18 pin e I'Ist 5 single unit. (Demonstration a‘t‘ our shop.) .
cloeor 198 :2x5x3,, ;:3 20p; 20 pin 27p; 22 pin 30p; 24 pin 30p; | " plus 5p per list. Special offer — £54-50* only (p&p insured add 75p.)
2x8x3 28 pin 42p; 40 pin S5p; 60 pin 220p Ready-built & tested (inc. Probes & carrying case £73-50* + P & P. J
Ace Mailtronix ... 9 George Sales, David R - S 16 Radio Components Specialists ... .. 4
Alben Engineering 2 Greenweld Electronics ... s 6 Radio Exchange Ltd. 7
Ambit International ...8,9 Grimsby Electronics - 78 Radio & T.V. Components Ltd. 0 25
Antex (Electronics) Ltd. cover iii G.T. information Services s ] Readers P.C.B. Services Ltd. 72
Reed Hampton ... .o 17
Bamber B. 10 H.A.C. Short-Wave Su . R.S.C. (HI—F[) s cen 3
; i : AL, 3 pplies 76 R.S.T.Valve Mail Order Co. - 13
Barrie Electronics 2 81 Harrison Bros. ... . w.e 79 i ) ’
Bfentlt?y .ACOuStICS. i Harversons o we. 70
B!b Hi-Fi Accessories Ltd et g JT Heathkit ... o 4 Science of Cambridge ... 66
Bi-Pak Ltd. e e e 18,19 HomeRadic .. .. .. .. 9  Scientific Wire Co., The ... .. 80
Birkett J.... wh 12 Scopex (Calscope) e e 74
Brewster, S. & R. e ... b7 Solid State Security ... 80
British National Radio & Electronics ICS Intertext .. 6 Sonic Hi-Fi o ) 76
School ....11,81, 84 ILIFFE Promotions Ltd. (Microsystems) ... 72 ’
Bull J. . ver B {.L.P. Electronics... ... 69
Southern Valve Co. Bl 10
i f . Spectrum Communications - 9 79
Cambridge Kits ... - 80 K. & A. Distributors . .. 84 Sp " R 16
Caranna C. 79 Kramer & Co 76 quires, Roger ... ] e
Catronics 51 co P o Sternway Electronics s ... 84
Chromasonics 51 Stevens-James Ltd. ... B
Codespeed e .. 78 Lektrokit Ltd. o ... 73  Strutt Electrical & Mechanical Engineer-
Colomor ... . - B London Electronics College 79 ing Ltd. 74
Continental Specialists ... . e 15 Lowe Electronics = p ... 16  Swanley Electronics 8
Cox Radio (Sussex) Ltd. .. o w. 18
Crescent Radio ... - ... B7 v g Technomatic Ltd. i . 70
C.R. Supply Co. ... .. 78 Manor Supplies ... 3 g T.K. Electronics ... v . ... 78
C.T. Electronics 10 Maplin Electronic Supplie cover:iv
CW.AS. Alarm ... - 79 Marshall-A. {London) Ltd. .
’ Mhel Electronics. .. - 80 \\;:?oKargn Publishing Zg
) . Milward G. F. ... ™ 2 R ; o -
Dart Stationary ... . . 79 Minikits Electronics . . 80 Vintage Wirgless Company 78
Electronic Brokers et 79,12 Osmabet ... 78 Watford Electronics . fas 82, 83
Electronic Design Associates. .. . i = ) West London Direct Supplies ... e 78
Electrovalue ; e 15 Williamson Amplification . ... 80
Partridge Electronics Ltd. " ... 57 Wilmslow Audio... 72
Fane Acoustics ... ™ .~ B Powell T. cover ii
Fidelity Fastenings e o e 8 Progressive Radio 10  Z & Aero Services 84

Published on approximately the 7th of each month by IPC Magazines Limited, Westover House. West Quay Road. POOLE, Dorset BH15 1JG. Printed in England by Chapel River Press, Andover, Hants. Sole Agents
for Australia and New Zealand—Gordon and Gotch (Asia) Ltd.; South Africa—Central News Agency Lid. Subscriptions INLAND and OVERSEAS £10-60 payable to TPC Services, Oakfield House, Perrymount
Road, Haywards Heath, Sussex. PRACTICAL WIRELESS i5 sold subject to the following conditions. namely that it shall not, without the wriiten consent of the Publishers first having been given. be lent, resold. hired out
or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling rice is subject to V.A.T. and that it shall not be lent. resold. hired out or
otherwise disposed of in a mutllated condition or in any unauthorised cover by way of Trade or affixed o or as part of any publication or a vertising. literary or pictorial matter whatsoever.

83



LONDON W2 55F
Tel: 727 5641/2/3

Head Office and Warehouse Retail Shop
44A WESTBOURNE GROVE . 85 TOTTENHAM COURT ROAD
.

Reg No. 242 1255 03 Tel: 580 8403
Please send all correspondence and Mail~Orders to Head Office Gpen all day Saturday

LONDGN w1

A SELECTION FROM OUR STOCKS OF FULLY
GUARANTEED FIRST QUALITY VALVES

1B3GT 6-65 | BAX4GTB 1-06 | 8CY5 1-60 | 12AT6 6-60 | ECF200
RS 0-50 | 6AX5GT 1-36 | 8CY7 1.00 | 12A77 6-50 | ECF201
IX2B 120 | 6BA6 G-45 | 6D0SB 145 | 12AU6 0-65 | ECF801
bAT8 G-80 | 6BE6 0-48 | 60T 0-80 | 12407 0-47 | ECFRO2
574 6-75 | 6BFS 0-85 | 6DT8 6-80 | 12AV6 G-85 | ECH42
5U46 0-60 | 6BF6 0-75 | 6DW4 0-90 | 12AV7 1-00 [ ECHBT
5U8 6-75 | 6BG6G 0-30 | BESS 100 | 128X7 G-55 | ECH200
5V4G 0-60 | 6BH6 6-85 | BEVS 1-56 | 12AY7 §-85 | ECL8O
5X46 6:80 | 6BJ6 1-26 BEWE 0-80 | 12BA6 6:65 | ECL81
5X8 6-96 | 6BJ7 G-65 | 6GH8A G-86 | 12BF6 6-67 | ECL82
5Y3GT 0:65 | 6BK4B 1-46 | 6GK5 6-706 ; 12BH7A 0-75 | ECL83
52467 G-65 | 6BN4A 6-96 | 6GK6 6-96 | 12BL6 6-76 | ECL84
6AB7 0:66 | 6BNG 0-86 | 6J4 1-20 | 12806 0-90 | ECL8S
BAC? G-80 [ 6BO7A 0-65 | 6J5GT 6-80 | 12BY7A 6-806 | ECL86
6AD8 6-66 | 6BR8A 1.20| 6J6 0-65 | 12CUB G-90 | EF80
BAFAA 0-80 | 68S7 2.36| 8J7 0-80 | 19405 6-75 | £EFBS
BAGS G-65 | 6BU8 G-85 | 6K5GT 6-75| 198G6G 0-56 | EF86
BAG? 0-85 | 6BW? 1.00 | 6K6GT G-85 [ 35A3 6-76 | EF92
6AHE 0-95 | 6BZ6 0-65{ 6L6GT 6-85 | 3585 G-65 | EF97
6AJ5 G-65 | 6B27 G-70| 6N7GT 6-85| 35Cs G-70 | £F98
BAKS G-55 | 6C4 G-66| 607 6-96+4 50C5 1-G0 | EF183
BAKE 6-75 | 6C5GT G-60 | 6SA7 6:80 | 50EHS 0-85 | EF184
BAK? G-85 | 6C6 0-50 | 6SG7 G-80 | DAF36 0-60 | EFL200
6ALS 6-40 | 6C8G 0-66 | 6SK7 0-8G DF36 0-66 | EH90
6AMB 6-70 | 6CB6 0-55| 6SL7GT 6-70{ DK92 100 | £133
6AMSB 6-70 | 6CG7 0-70 [ 6SN7GT 6-70| DL96 0-66 | £L36
BANS 2-50 { 6CG8A 0-75 [ 6S07 G-80 | ECC84 0-66 | EL81
6ANG 6-85 | 6CM7 6-80 | 6SR7 0-80 | ECCB5 6-48 | EL82
6AQ5 G-85 | 6CN7 1-20| 6VBGT 6-65 [ £CC86 125 | £183
BASH 1006 | 6C08 06-75 | 6X4 0-60 £CC88 0-75 | £EL84
6AS7G 1.26 | 6CS7 G-85 | BX5GT G-60 | ECC89 6-80 | ELB6
BATE 0:76 | 6CUS 1.00 | 6X8 G-80 | ECCiBY G-80 | EL95
6AUB 0-50 | 6CUB 1-00 | 1248 G-60 | ECF80 06-60 | £L504
BAVE 076 | 6CW4 3.75| 12AL5 6-65| ECF82 0-56 | EM80
6AWSA G-75 1 6CX8 1-06 ' 12A05 0-60 ! ECF86 0-86 | EMB1

0-96 | EM84 0-60 | pcLa1 0-65 | PY82 0-55| uccs4 6-75
0-96 | EM87 160 | pcig2 6-86 | PY83 570 UCCBS 055
0-95 | EY81 0-50 | peigs 0:75 | PY88 0-75 | UCF80 -75
0-95 EY87 056 | pcLgs 0-85 | PY500A 136 UCH42 0-90
110} E 0-55 | pcLBOs 6-75 | 1121 7-86 | UCHB1 6-65
55| EY5004 150 | pp510 335 | 1722 7.86 | UCLB1 6-70
0:86 | £28 0-50 | p| 36 116 | U25 106 | UCLe2 675
0-60 | £281 0-50 | pL81 0-80 | U26 1.06 | UCLB3 0-80
06-75 | GY501 0:96 | pg2 0-55 | UABCBO 0-58 | UF4t 166
06-60 | 6230 0-65 | p g3 6-50 | UAF41 0-80 | UFBO0 0-50
115 | 6232 065 | pgsa 0-75 | ypCa1 06-70 { UF85 0-50
6:76 | G233 3-80 | pi504 1-05 | UBC81 0-50 | ULB4 6-85
0-65 | 0A2 0-55 [ pi508 1-30 | UBF8D 660 | UMBO 0-60
g:gg ggg g;g s#ng 2-80 | UBF89 0-60 | UMB! 6-75
gan oo oo 6-70 | UBL21 06-85 | UMB4 6-45
6-60 | 0C2 146

g;g ggg g;g OSCILLOSCOPE TUBES

6.95.| PABCS0 045 current production. Made in USSR

g;g Eggg ggg One inch Tube Type 3LO11. This tube is a
120 | pCos 050 go.od_replace.mem.t for 1CP31. Tube charac-
u‘sg Ec%u ?gg teristics are identical with those of 1CP31.
g:gﬁ‘ PECB4 50 | As the connections are different the tube is
ggg ;Eggg ggg supplied complete with base, connection
060 | peeay 0.75 d|agram and technical data £12.-00*.
g;g Eggége égg Three-inch tube Type 3BP1. This well
0.7 | PCF82 0.45 kpown tube used in “"PURBECK” Os-
u-gu nggg 665 | cilloscope can be supplied for £7-50.

oiee ECFBUB 078 | 14-pin base for the above £0-80.

VAT is not included. Please add 12_%% on all items except those marked with asterisk, on which VAT is 8%. Postage and packing charges are £0-10 per £
subject to a minimum of £0-30. Minimum order charge for Approved Credit customers £20-00. Minimum Transaction Charge for mail orders £1-00.

OUR NEW 1978/1979 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

BUILD-IT-YOURSELF

NEw | TESTGEARKIT
e ~ BASIC SERVICING
INSTRUMENTS WITH

EASY STAGE BY STAGE BUILDING
INSTRUCTIONS—IDEAL FOR THE AMATEUR

MULTI RANGE TEST METER

A general purpose meter covering all usual
ranges of A.C. and D.C. volts current and
resjstance measurements

AUDIO SIGNAL GENERATOR

New design covering 10Hz to 10KHz
and variable output. Distortion less than
0-01% ldeal for HIFI Testing.

OSCILLOSCOPE

A basic 3” general purpose cathode ray
oscilloscope for simple testing and
servicing work. Sensitivity 0-3 volts/cm

r~—-SEND NOW FOR FREE DETAILS -~

w0279
I To LERNAKITS, P.O. Box 156, Jetsey.

I Address

1

|

l Name : I
' |

S ——
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SEMICONDUCTORS _BC351 616 BT106 116 IN400Y2 G065 *TRAI20A  G-60
*AA117/9 067 *BC547/8/3 G106 *BU205 150 IN4DD4/5 G068 *1BA120S  0.80
AC128 819 *BC557 612 *BU208 1.60 IN4DD6/7  0.67 *TBA750 1-66
AC176 619 BCY70/1/2 615  *BU208A 175 *iSas 0-04 *7BAS0D 0-80
AC187 019 BO115 643 *BY127 616 *18920 0-06 “7BAB10S 105
*acY20 034 8013125 038 1060 044 15941 0-04 W/W RESISTOR!
AD181/2 6:35 BO136/7 G-35  MJE340 643 2N930 0-16 25W.15W .10
ASYES 6.86 BD138/9 0-36  MJEs20 G-43  2N3053 0-20 5w, 10W 0-08
*88105A G227 80140 0-36  MJE2955 1.65 2N3055 G.50 ANTEX SOLDERING
*881058 0-36  BDBY5A 0-65  MJE3055  §.80 *2N3702/3  0.08 [RON

BAX13 0.05  BOBYGA G-65 *0Ad7 G10 “2N3704/5 068 C-240V 15W £3-60
BG107/8/9 668 BF115 018 *pA200 668  *2N3819 6-21 BARGAIN PAKS
*BC117 0-14 "BF167 0-23  0c28 0.88  2N4443 080 *PAK1

*BC132 614  BF173 620 0c35 078 LINEARLC's 100 gen. purpose
*BC147/8 6.08 BFI80/1/4 628  QCo01 072 7418P 619  transistors including,
*BC1Ag 6.08 BFI185 0:26  *R2008B 1706 5558P 6-27 8C149, 2N3703, ete.
*BC157/8 0-09 "BF194/5 609 *R2010B 176 *LM301 0-35 £5.60
*B6159 0:08 BF197 810 *Tip2g G40 *LM3BON 6-85 PAK3

*BC182/L 6-09 “BFig8 016  TIP31A 039 LMI3O3N 166 100 mixed W/W
*BC183/L 609 BF20D 628 TIP32A 046  1M3900 0-60 resistors  including,
*BC184/L 0-09 BF257/8/3  G-26  TIP328 G-66 *MCI310P 120 2 5W. 5W, 10W. etc.
*BC2078 o-11  BF324 0-26  TiP338 G-88 "76003N 176 £3.50
*BCZ12/L 6-08 *BF336 0:32  TIP34B 698 *76013N 130 PAKS

*BC213/L 0-08 "BF337 028  TIPATA G-61 *76023N 136 100 off 74 series
*BC214/L 009 “BFRSO 623  TIPd24 G-62 “76023ND 126 with preformed pins
BC301/3 ¢.27  BFY502 618 *21X212/8 016 *76033N 176 iacleding. 7410,
BC348 616 BSX19/20 G616 *ZTX302 611 “TAAG21AX!  1-95 7430.etc.  £4.00

Discounts: 25+ 10% {of any one type). Min. Order £2-00 P&P 30p. VAT please add 8% except thase marked * which
are 12.5% S AE. for lists Export. wholesale and industria) enquiries welcome.
K & A OISTRIBUTORS, 52 Barkby Road, Syston, Leicester, LE7 8AF. Tel. 0533 609391

STERNWAY ELECTRICAL LIMITED

ANNOUNCE THEIR NEW ELECTRONIC COMPONENTS
SHOP AT 3 BRIDE COURT, LONDON EC4 2AB (OFF
FLEET STREET)

SPECIAL OPENING OFFERS INCLUDE:
DENSHI BEGINNER'S CONSTRUCT!ON KITS

SR1A 16 Projects including Radio Receivers, Morse Code Trainer,

Warning devices, etc. £5-95 (Post & Pkg. 85p)
Resistance substitute boxes provide close tolerances substitution for 36
preferred values from 5 to 1 meg Q@ with leads and clips £3-95 post
paid.

All Component enquirles welcome on 01-353 8530 or by post. Most popular
TTL CMOS Linear Transistors in stock at keen prices.
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q Model TCSU1 Soidering Station

CTC 35watt—

The TCSU1 soldering station with either the XTC S0 watt — 24/26
volt soldering iron or the CTC 35watt— saldering iron for

pin Romt precision and excepticnally fast recovery time

We have put al least twice as much power into irons which are
already well known for good recovery time.. The lemperature
caontiol stops-them from over-heating: the “fail-safe’” electronic
circuit provides protection even if the thermocouple fails

TCSU1 soldering station €38.18 XTC and CTC irons £14.85
Inclusive of VAT and P.&P.

Model CX- 17 watts

. .a miniature fron with the element enclosed first in a ceramic
i shaft. then in a stainiess steel Viiwally leak-free, Only 7%

; fong. Fitted with a 3/32" bit, £4+37inclusive of VAT and P&P
Range of 5 other bits available from %" down to 3/64"

Model X25- 25 watts _,T.D

A general purpose iron &lso wnn a ceramic and Steel shaft to
give you toughness combined with near-perfect insulation,
Fitted with 1/8"bit and priced at £ 4+37inclusive of VAT and
P.&P Rangea of 4 other bits availabie

hobbyist

Mode! SK1 Kit

This kit contains a 15watt miniature
soldering iron. complete with 2 spare
bits, a col of solder, a heat sink
and a booklet; How to soider’-Priced
at£6.48 inclusive of VAT and P.&P.

Model MLX Kit

The saldedng iron in this kit can be
operated from any ordinary car battery.
Itis fitted with 15 feet flexible cable
and battery clips. Packed in a strong
plastic envelope it can be leftin a
car, a hoat or a caravan ready for

soldering in the field. Price £4.83

inclusive of VAT and P.&P

. -
Model SK3 Kit Model SK4 Kit \3

Contains hoth the With the
model CX230 model
soldening iron and X25/240 generai
the stand ST3 purpose ron
Priced at £ 6:21 and the ST3
inclusive of VAT stand, this kit
and P.&P. 1s a must for
It makes an every toolkit in
excellent the home
present for the Priced atg 6+21
radio amateur, inclusive of VAT
modelmaker or and P.&P.

ulti purpose range O{Botder
: @ rmtst fo

ingd irons are maﬁ@ in Englan ' &
Land Tnterp; "t:ohai :

Plymguth,2Devon.

[ 50752;67‘377/3; :

Antex Ltd. Freepost. Plymouth PL1 1BR Tel. 0752 67377 PW2



A digitally controlled stereo synthesiser the 56005
with more facilities than almost anything up to
£3,000. Build it yourself for less than £700. Full
specification in our catalogue.

INTRPLIN

ELECTRONIC SUPPLIES LTD
Allmail to:-

P.O.Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155,
Shop: 284 London Road,
Westcliff-on-Sea, Essex.

(Closed on Monday).

Telephone: Southend (0702) 554155.

Multimeters, analogue and digital, frequency
counter, oscilloscopes, and lots, {ots more at excel-
lent pnces See cat. pages 106 and 183 to 188 for

A massive new catalogue
fromMaglin that's even
plgger and better than
pefore |f youever buy
etectronic componenls,
thisisthe one
catalogue you must

not be without.

Over 280 pages -

some in tull colour

-it's acomprehensive
guide toelectronic
components with
hundreds of
photographs and
ilustrations and page
after page

otinvaiuabie data.

Eﬁ“ﬂﬁ“l]?)ll,ﬂ[m

Our bi-monthly
newsietler contains
guaranteedprices.
special offers and
allthelatest

news from Mapiin.

- B
A 10-channel stereo g'raphk: equaliser wu&h a

quality specification at an unbeatable price when
you build it yourself. Full specification in our
catalogue.

Post this coupon now for your copy of our |
1979-80 catalogue price 75p. i
Please send me a copy of your 280 page catalogue 1
assoon asitis published (8th Jan. 1979).! enclose
75p but understand that if | am not completely |
satisfied | may return the catalogue to you within 1
14 days and have my 75p refunded immediately. 1
If you live outside UK. send £1or ten International 1
Reply Coupons. i
|
|

NAME

ADDRESS

{
1
=]
!
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receiver.

Details of the optional

mains

power supply will be given next month



T T—_—_—

practical

WIRELESS

INDEX TO
VYolume 54
MAY TO DECEMBER 1978

Practical Wireless, February 1979

Note: This volume consists of eight issues
only to permit Volume 55 to begin with the
January 1979 issue.

Beginning with this volume the page
numbering starts at 1 with each issue.
Contents are indicated by page number
and month of issue.

IPC Magazines Ltd
Westover House
West Quay Road
POOLE

Dorset BH15 1JG

ONE



INDEX

Volume 54
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EDITORIAL
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CONSTRUCTIONAL—Receiving

Aerial Tuner by F. G. Rayer........ccceccvurervenn. 61
Car Radio Long Wave Converter
by M. J. Hutchinson ...........ccuvevrureenn.. 37
‘Dorchester’ All-Band Tuner by W. S. Poe/
Part1 26
DXer's Audio Filter by R. A. Penfold.......... 52
‘Gillingham’ Frequency Readout
byD. S CoUtts ... 5.t e, = 44

Kindly Note 50

Image Rejection Filter by R. A. Penfold..... 58
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Part 1 44

Part2 30

Part3 25

‘Part4 46

2m MOSFET Converter by A. J. Nailer ...... 2

CONSTRUCTIONAL—General
Battery Power Supply for PW Economy

Timing Strobe by G. Gould...................... 55
‘Bovington’ Tank Battle Game
DY) \COULTSE s tomioe. ver ot et re o s 38
Kindly Note 60
51
‘Burley’ Stabilised Power Supply
DYAN S POe! . 25 0 s o S iy . e 38
Darkroom Timer by A. P. Donleavy............ 49
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Digital Lock by P. J. Wheeler..................... 56
Electronic Fish Feeder by G. F. Smith........ 36
‘Experimenter’ 3-Way Power Supply

i Suppiement
Gadgets Around the House.......................... 47

Slot Car Brake Lights, Porch Light
Timer, STD Charge Timer, Door Bell
Changeover Unit, Automatic OQutside
Light, Battery Indicator
Kindly Note 50
u—DeCnology by D. Gibson

3. Simple 741 Receiver.........ccceevveene. 37
4 - EuzziBOXMNL N il e THL e BT 61
5. Mains Cable Detector...........ccoceun...... 26
6. Audio Oscillator........ccovveevceisicvecneens 36

Micro-power Pilot Light by R. A. Penfold.. 45
Model Railway Point Motor Supply

by R.A. Ganderton...............ouueueeunn... 42
Kindly Note 59
ZL Special 2m Beam by F. C. Judd............. 22

Kindly Note 50

CONSTRUCTIONAL—Test Equipment
Audio Distortion Meter by E. A. Rule

Part 1 40
Part2 20
Phase-locked Calibrator by C. H. Luck 22
‘Purbeck’ Oscilloscope by /. Hickman
Part2 24
Part3 27
Part4 32
Part5 20
Part 6 54
‘Sarum’ Q-Meter by M. Tooley 60
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by C. Attenborough 52

Kindly Note 59
Wideband Calibrated Attenuator
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by M. Tooley & D. Whitfield 20
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CONSTRUCTIONAL—Transmitting
‘Avon’ 2m Transmitter by B. L. Phillips
Part 1 44 July
) Part2 49 Aug
Digital Display by R. Ganderton Part3 28 Sept
Power Supply by N. Foot Part4 28 Sept
Kindly Note 59 Nov

IC of the MONTH by B. Dance
No. 69 Thompson CSF ESM532 Power

AT PHEET: . = e S e 41  July
No. 70 RCA TBA120 IF/Limiter/De-

MO .-...c... st SR e s W 24 Sept
No. 71 CA3189E FM/IF IC....ccccvvvverrence. 55 Nov
No. 72 LM3909N LF Oscillator................. 64 Dec
KINDLY NOTE
Points arising from articles in previaus volumes
Active Tone Control March 1978............... 51 Sept
Experimenter’'s Corner—LED Light Dis-

play Apr 1978 ... 19 June
IC of the Month March 1978...................... 19 June
‘Jubilee’ Organ—Follow up........ 59 July, 51 Sept
Morse Tutor August 197 7—Follow up..... 52  July
Multi-range Test Meters March 1978....... 19 June
Portable PA Amplifier December 1977..... 57 Aug
Radio 2 TunerJuly 1977 ..cceecvvvvecvvcriivnnnne 19 June
‘Shoot’ August 1977 ....coeevevcenrinnne. Sty 19 June

MISCELLANY—Technical

Amateur SSTV by P. Barker ...........cccuveu.... 29 Oct
AM Receivers—Devices and Circuits
by M. J. Darby ........ccouevvvevevevererenran, Part1 33 Aug

Part2 54 Oct
Kindly Note 51 Sept

Calculator Jargon by J. A. C. Beattie ......... 60 Dec
Economical VMOS Power Devices

OVAB A B ANCETR. 5o e Hagiemiass £ oo R 51 Oct
Experimental Broadcast Satellite for

Al AP I, TR e T s 46 Aug

Hotlines by Ginsberg (recent developments in elec-
tronics) 23 May, 26 June, 53 July, 48 Aug, 65
Sept, 38 Oct, 51 Dec

Ideas Department
Stereo Headphone Blender

by R. N. S0ar....uveveeevcrccnnnne . 55 July
Electronic Switch by A. P. Cooper ......... 55 July
Short Pulse Gate by 7. Austin................. 44 Dec
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Introduction to Logic by S. A. Money 3

- Part1 29 July
Part2 28 Aug
Part3 32 Sept
Part4 41 Nov
Part5 31 Dec

Landsat System Scans the Earth................ 60 Oct
LW/MW Frequency Changes ............c.coce... 52 Dec
Making it Work by /. Hickman..................... 50 July
Modernising a Valved Receiver

by R. Brett-Knowles..........cccoovvvcscvevevssins 60 Sept
Phase-locked Loops by C. Budd................. 30 May
Receiver Add-on Accessories

by E. Dowdeswell...........ncerereeanennnn. 22 Dec

So You Want to Pass The RAE
by J. Thornton-Lawrence and K. McCoy

No. 9 Receivers—Propagation.............. 44 May

No. 10 Aerials—Interference—The

Ex AR At O Mz ecizers kit et . s e i) 52 June

New Scheme—new format RAE 1979 40 Sept

Correction to No. 6 February 1978 ....... 51 May

Reprint of Series......ccociveiivvieneceennnenns 64 Oct

35 Nov

Special Product Report

Home Radio—Electronic Workshop ..... 42 Sept

Mega Electronics—Photolab Kit............ 34 Nov

SES—Electronic Ignition Kit .................. 24 July
‘Stray Signals’ by ‘Point Contact’............... 28 July
The Norton Amplifier by S. H. Davies........ 39 Oct
Using Transistor Pads.......c.ccooccvcceircnnnnncene 26 Oct
Why Programmable? (Calculators) ............ 37 Nov
ON THE AIR

Amateur Bands by E. Dowdeswell, 66 May, 61 June,
65 July, 61 Aug, 66 Sept, 65 Oct, 69 Nov, 66 Dec
Choosing a Receiver by E. Dowdeswell .... 66 May
SW Broadcast Bands by C. Molloy, 58 May, 64 June,
69 July, 63 Aug, 70 Sept, 69 Oct, 74 Nov, 69 Dec
MW Broadcast Bands by C. Molloy, 61 May, 66 June,
66 July, 62 Aug, 69 Sept, 66 Oct, 70 Nov, 67 Dec
VHF Bands by R. Ham, 62 May, 62 June, 70 July,
64 Aug, 71 Sept, 70 Oct, 76 Nov, 70 Dec

VHF Personalities by R. Ham

John Branegan GM80XQ........cecccouivennnen 72 July

Anthony Mann.......cccceceviiencceecensceieeennen 74 Sept

Framk Bumanx.......5 ol R s e 72 Oct
What do the VHFs Have To Offer

bY R. Ham ......eoeeeeeeceeescveseivinenienns Part 1 63 June

Part2 79 Nov

PRODUCTION LINES by Alan Martin

Abrasive Tools—Hacksaw Files................. 50 Oct
Ambit international—Ambitune LW
Convernter tom: . k. =t nhen o S8 S TRt 47 Dec
THREE



AVO—Digital Multimeter DA116.............. 43 May PW Personality
Boss—Desoldering Tools...........cccvveernenne. 50 Sept Geoffrey C. Arnold ..........coecveveevveeveeennn. 20 Sept
Clement-Clark—Airlite 62 Headset........... 43 Dec IO H R BT ot oo eon ot P e 20 Oct
Erg—Keyboard Switches...........ccocccveenennn.. 54 July Rob Mackie........ccoceevvirieeeeieeeeeeeserserans 20 Nov
Kelgray Products—Rechargeable lron...... 48 ° June SYIVIa Barrett........ccecueuccecoieeeeesceesssenns 20 Dec
Loctite—Adhesives.................... L=l 43 Dec PW Subscription Service .........cccceeuuannc... 62 July
Lowe Electronics—TR922 Linear PW Subscription FOrm ......coeveeevevevovvnns 41 Dec
ATMPITIEE L i e e ) 50 Oct OSL Ry CToMalOY s ss5mreicvooss gt s 40 Aug
Mega Electronics—Photolab Kit................ 56 Aug Readers’ Letters 56 May, 57 Aug, 39 Sept, 42 Dec
Monitel—Telephone Charge Clock............ 56 Aug Readers’ PCB Service 57 May, 68 June, 27 July,
National Panasonic—Receivers RF2200 & ” 47 Aug
RIE4SOOL. e . r. o2 0 10 B et 54  July Enlargement of PCB Service 18 Aug, 59 Sept
OK Machine Tool—Wire Cutters................ 50 Oct Special Subscription Offer......ccoovvvvvcvenan.. 58 Nov
Pelltech—Alfac Electro Transfers............... 56 Aug Stateside Calling by J. Kasser................... 32 June
PIL—Pantech Minor Multimeter................ 50 Sept The Start of Empire Broadcasting
Rastra Electronics—Timer XR2242 .......... 43 May bytfdan . A K e o R 25 July
R & TVC—Package Modules...............c...... 50 Sept
Spectrum Marketing—Chess Challenger. 50 Sept
Tempus—LCD Alarm Clock ..........ccooeenvene, 48 June
Tempus—Casio Calculators..............ccueue.e. 43 Dec
Texas—Teleview Module VDP11 .............. 56 Aug
Vero—AB BOXES ....ccceovrvververercrenesiaresnenes 48 June
Vero—Catalogue.......c.occoeivvnirrniieireivinnenes 43 May
WKEF Electronics—Watches........................ 48 June
WKEF Electronics—Digital Car Clock.......... 50 Oct
3M-—~Cassette Editing & Repair Kit........... 43 May
SUPPLEMENT etc ;
‘Breadboards’ Survey of Systems............... Dec
Gifts—General Purpose Tweezers............ May
Transistor Pads......cccccceeceevvrecennnnenn. Oct
Index—Volume 53 May 1977-April
107 GjrmBe e, ol S LA e | June
Special Feature—Gadgets Around the
House................ i el L e Nov
Special Offer—Commodore PR100
Programmable Calculator..........ccc.c..u..... 68 Nov
SHOW REPORTS
Hi-Fi SERT Seminar by G. C. Arnold.......... 64 Sept
IEA/Electrex—Wireless ~ Show—Energy
Show by E. Parratt.......eeeceeeceeveverirenens 38 July
Paris Show by D. Gibson ..........ccceeeeeueunee. 44 Aug
LIST OF AUTHORS
Arnold G. C. T.Eng (CEI) Hickman {.
FSERT Hutchinson M. J.
Attenborough C. JuddF.C.GZBCxN
Austin T. Kasser J. G3Z2CZ/ W3
NEW BOOKS , Barker P. Martin A.
A Practical Introduction to Electronic Brett-Knowles R. Mattey N. B.
Circuits by M. H. Jones.......ccovvvvevvrunn.... 50 Dec Budd C. ~ McCoy K. GW8CMY
The Secret War by Brian Johnson.............. 52 July Beattie J. A. C. MSc Molloy C. G8BBUS
MInstP Nailer A. J. G4CFY
Coutts D. S. Parratt E. BA
Cooper A. P. Penfold R. A.
Dance B. MSc Phillips B. L. GBFWM
Darby M. J. Poel W. S.
Davies S. H. Rayer F. G. G3OGR
Donleavy A. P. Rule E. A.
Dowdeswell A. E. G4AR Smith G. F. BSc MSc
Foot N. G&AMCQ Soar R. N.
Ganderton R. A. C.Eng, Thornton-Lawrence J.
MIERE T.Eng(CEl) FSERT
MISCELLANEOUS Gibson D. G3JDG MIERE GW3JGA
Cover Price INCrease ............cceeveeruvsveene. I 20 Nov Gould G. Tooley M. H. BA G8CKT
News, News, News 19 May, 19 June, 21 July, Ham R. BRS15744 Wheeler P. J.
19 Aug, 21 Sept, 21 Oct, 21 Nov, 21 Dec Harvey J. B. Whitfield D. BA G8FTB
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