SYNTHESISED AM/FM TUNER
MICROPROCESSOR CONTROLLED
L, M, S & VHF BANDS

VIANUAL TUNING & AUTO SCANNING
8~-STATION VIEVMIDRY |
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RECHARGEABLE HANDLAIVIP
DIRECT CONVERSION RECEIVER




Bredhursl

electronics

HIGH ST., HANDCROSS, W. SUSSEX 0444 400786

H.F. RECEIVERS

[ tow ] = PRODUCTNEWS ey
:PRICES s || A FULLY SYNTHESIZED
THE YAESU COMPACT
* FRG7 VHF FM MONITOR
" only £199 52T || RECEIVER

& carriage
This Receiver offers high stability, high sensitivity and general m
performance that has made it almost the ‘standard’ receiver for
amateur and short wave enthusiasts.

F R G 7000 £299 inc. VAT BFULL BAND COVERAGE, 141.000-

1 149.995MHz
& carriage B DIRECT FREQUENCY READING IN
SKH: STEPS BY DIGITAL
MAR I N E R ECE’VE R THUMBWHEEL AND SLIDE SWITCH
W AUTOMATIC ELECTRONIC RF
) o TUNING SYSTEM FOR WIDE BAND

SR11 VHF COVERAGE

B COMPACT AND LIGHT WEIGHT

2 B RUGGED, RELIABLE DOUBLE
' Receiver SIDED GLASS-EPOXY PRINTED
CIRCUIT BOARD
onl £55 BHIGH PERFORMANCE MINI
Y RUBBER FLEXIBLE ANTENNA
: inc. VAT B INCLUDES NICADS AND CHARGER
2 & carriage

6 Channel Scanning + Tunable 156-162 MHz

The SR11 is a self-contained VHF Monitor Receiver suitable for
use at home or mounted in a car or boat using the bracket
supplied. It requires only a 12V supply. The automatic scanning
of up to six crystal controlled channels is ideal for continuous
monitoring of the important services whilst the VFO allows you J

to listen to the complete band.

=== TRANSCEIVERS ===y g RECEIVERS ACCESSORIES
3 .F. MICROPHONES i
TRIO TS120V £347.00 (carringe)
TRIO TS1205 £432.00 Lo E Shxn £15800 ADONIS AM 50 COMPRESSOR STAND MIC £39.00 (—)
TRIO T5520SE £437.00 TRIO R1000 e gncoms AM 802 COMPRESSOR STAND MIC
YAESUFT707 £523.00 YAESU FRGT000 £299.00 {s H £59,00 (—)
AESUFTIDIZ £574.00 HURE 201 HIGH IMP. FIST £14,50 (75p)
¥ a I.Egi_i_lsf:;cl' g 1ZD : ﬁ“'% %EM&&I\;I. SHURE 444 STAND MIC £32.75 m,o&
1805 (with DFC 79. EA £45.00
YAESU FTI0TM £859.00 'F\i:{:)iiRT' ﬁ?ﬁzg fwm WORLD CLOCKS
74.00 TR 24
2.M. MOBILES BEARCAT 220FB £258.00 STR 24D QUARTZ ﬂ:ﬁ;g ;;p;
FDK Multi T00EX £199.00 P
EDKEM202S £22600 gi&lﬁE V.H.F. i KEYERS
ANDARD C 50.00 £45. ; ,
ICOM IC255E £255.00 S.R.11 (+ scan) £55.00 HE 707 STRAIGHT UP/DOWN KEYER £10.50 509;
TRIO TR7800 £265.00 TMS6B. £74.00 HK 704 S%JEEZE KEYER . E£14.50 (50p)
BEARCAT 220FB £258.00 EK 150 SEMI/FULLY AUTO ELECTRONIC
I?l;‘i(hl;l‘EL}\liElzll_‘ DS £99.00 AIRBAND s £1000 (150
YAESU FT202R £119.00 WALTHAM W44 £29.95 EKM JAMORSE OSCILLATOR £8.65(50p)
FDK PALMSIZER £149.00 R517 £49.95 HEADPHONES
1 2E £159.00 API2 £120.00 YAESU YH5S £1000
FDK PALM IV £159.00 BEARCAT 220FB £258.00 TRIOHSS £103¢ o0y
A Al A J - =
RShRg, ficth e aisie
TRIO TR2400 £210.00 'Y n( " El»? mﬁﬁ:ﬂ";ﬂf 3 £14.00 (7
.M. MULTIMODES SA F E PS 134 13.8v 4A CONT 4.5 MAX £22.95 fi'l. %
FDK MULTI 750E £299.00 PH 5000 13.8v SA CONT 7 MAX £46.00 (£1.50
TRIO TRI00O £345.00 KEEP BOTH HANDS ON THE WHEEL EP 2500 13.8v 25A CONT 30 MAX £92.00 (£2.50)
YAESU FT480 £s9.00 | | USING THE LATEST IN MOBILE MICROPHONES COAX CABLE
ICOM IC251E - These consist of a high quality condensor microphone used in UR 43 10 metres £2.50(—)
conjunction with an F.E.T. preamplifier with approx. 12dB gain.
Fix the boom microphone to a convenient point such as the sun
visor, Position the amplifier and TX/RX switch on the gear
TRY Oun ER lever. Connect the mic plug and power lead and its ready for r RETA'L VISIT OUH
use.
MA‘L ORD MM2025 £20.95 inc. VAT (carriage 50p) PREM'SES
SEHV|CEJ MEX35 £27.50 inc. VAT (carriage 50p) MON_SAT 9_5'30

INSTANT H.P. —-ACCESS —- BARCLAYCARD — PART EXCHANGE

MID SUSSEX HOUSE - HIGH ST.- HANDCROSS - WEST SUSSEX RH17 6BW
MAIL ORDER TEL: 0444 400786 9am-5.30pm RETAIL CALLERS

TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE, ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER

www americanradiohistorv com



practical

WIRELESS

BRITAINS LEADING JOURNAL FOR THE RADIO & ELECTRONIC CONSTRUCTOR

Published by IPC Magazines Ltd., Westover House, West Quay Rd., POOLE, Dorset BH151JG

OCTOBER 1980
VOLUME 56
NUMBER 9
ISSUE 883

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

[0 NEwS & VIEWS

19 Leader: Chips with Everything
19,33 News ... News... News. ..

24 Radio Special Product Report
Wood & Douglas 70cm f.m. transceiver

envelope. Only one project per letter please.

Components are usually available from 28,52 Productiop Lines o R % Alan Martin
advertisers. A source will be suggested for Information on the latest products
ifficult i .
Al o 34 RAE Reprint Announcement
50 Air Test
Standard C800 hand-held scanner and KDK FM2025
2m mobile transceiver
SUBSCRIPTIONS
Subscriptions are available to both home D
and overseas addresses at £11.80 per
annum, from ‘‘Practical Wireless’* Sub- FO R O U R CO N STR U CTO R S
scription Department, Oakfield House, b .
Perrymount Road, Haywards Heath, 20 PW “Tamar—3 . R.S. Hewes
West Sussex RH16 3DH. Alignment and use
BACK NUMBERS AND BINDERS 29 PW ""Nimbus''—7 M. Tooley & D. Whitfield

Limited stocks of some recent issues of PW

Charger/p.s.u. for the hand-held
are available at 85p each, including post

and packing to addresses at home and 41 PW ’‘Sherborne’'—1 A R . W. S. Poel
OVerSeas: Principles and circuit of the synthesiser

Binders are available (Price £4.30 to UK ,
addresses and overseas, including post and 53 Rechargeable Handlamp . . . . .B. V. Cordingley

packing) each accommodating one volume For camping, motoring, boating or just around the house

of PW. Please state the year and volume

number for which the binder is 57 Direct Conversion Receiver . R. A. Penfold
required. A simple s.w. set for the beginner

Send your orders to Post Sales Depart-

ment, IPC Magazines Ltd., Lavington

House, 25 Lavington Street, London

SEYopE [l GENERALINTEREST

All prices include VAT where appropriate. .

Please make cheques, postal orders, etc., 36 Introducing RTTY—2 .Jeff Maynard

payable to IPC Magazines Limited. Terminal systems

64 On the Air
Amateur Bands

Eric Dowdeswell,

Medium Wave DX . Charles Molloy
Short Wave Broadcasts . Charles Molloy
COEYRIGEHTY VHF Bands Ron Ham

¢ IPC Magazines Limited 1980. 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.

Due to pressure on space, we regret that Part 2 of Audio Power
Amplifiers has had to be held over

All reasonable precautions are taken by
Fractical 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.

Our November issue will be published about 3 October
(for details see page 35)

Published vn approximately the Tth of cach month by IPC Magazines Limited, Westover House, West Quay Roud, POOLE. Dorset BHIS UG, Printed in England by Chapel River Press. Andover. Hants. Sole Agents
lor Australia and New Zealand—Gordon and Goteh (Asin) Ltd.: South Africa—Central News Apency Lul. Subseripions INLAND and OVERSEAS L11-80 pavable to IPC Services, Oakfield House, Perrymount
Road y . Sussex. PRACTICAL WIRELESS is sold subject 1o the following conditions, namely that it shall sot, without the written consent of the Publishers first having been given, be lent, resold. hired out
ur utherwise dispased of by way of Trade at more than the recommended selling price shown on the cover excluding Fien whars thge selling price is subjeet to V.AT. and that it shall not be fent, resold. hired out or

otherwise disposed of g mutilaed condition or in any unauthorised cover by wavnavw americanradiohistory comition vr advertisme. literary or pictorial matier whatsoever.



THIS WAY YOUR

Allthese
advantages...

@ Instant all-weather starting

® Smoother running

@ Continual peak performance

@ Longer battery & plug life

@ Improved fuel consumption

® Improved acceleration/top speed
@ Extended energy storage

CATALOGUE IS

.In klt form

SPARKRITE

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE — SOLDERING IRONS

Oryx 50 £12.08 net Antex X25 £4.83 net
Isotip £25 90 nat Desolder tool SR3A £7.48 net
Antex C £4.83 net 500 gm reel solder £7.58 net
EXAM P!.E TWU PRINTED CIHCUlT MATERIALS
PCB's 300 Etch Resist Pen £1.21
SRBP S/S !.‘1 33 0/S £1.73 Breadboards
F/Glass S/S £2.19 D/S £2.48 Bimboard 12 £9.23
Positive resist 75cc £1.67 Eurcbraadboard £5.56 net
Ferric Chloride 500g £3.45 T-DeC £5.18
EXAMPLE THREE — SWITCHES 134 time switch saaprors
Chrome toggle Smiths TS 100 £14.43 net
Sid. SPST 65p DPDT 89p Wauechange Loriin, 1P12W, 2ZPEW,
n RIE] Min. SPDT 66p DPDT 92p 3P4W, 4P3 46p sach
Fits all 12 v negative-earth vehicles Eg&ﬂ!ﬁ’ﬂ-&FOUH CAPACITORS BY S|EMENS
with c0|lld|str|butor |gn|‘l|0n up to 8 cylinders.: 1.1.5,2.2, 3.3, 4.7nF. 10, 15, 22, 33, 47nF 8p each, 0.1u 12p, 0.154 14p, 0.22u 18p,
0.33u21p, 0.47u 27p, 0.68u 34p, 10mm PCM 1w 37p.
EEDED Electrolytic, axial, (uF/V)
p : 1/40 16p, 1/100 12p, 2.2/25 15p, 2.2/63 12p, 4.7/16 16p, 4.7/40 12p, 10/25 12p,
L extruced 10/40 13p, 22/25 13p, 22/40 13p, 22/63 19p, 47/10 13p, 47/25 16p, 47/40 19p,

hige 1 ki 47/63 20p. up to 1000/16V 32p, then 1000/25V 44p, eic.
Phow e ond o s fre { 3 Also full supporting ranges of other ceramic, plastic and electrolytic caps.

EXAMPLE FIVE — PUTENTIDMETERS BY RADIOHM

Roger Clark the world famous rally driv Single gang lin or log [Twin types sterec matched)
9 g > | y d on Twin gang fin or log 939 Slider knobs 10p sach
says 'Sparkriteelectronicignition systems Mano slider lin or log 83p Presets lin, horiz. or vert. 12p

are the best you can buy” Twin slider lin or log 136p

EXAMPLE SIX — RESISTORS

&l
1 4.3W2.3p "W 6p
pamm i o ot
H

1N 14 40362 75p BB103 43p MPSAB3 TIP3055 69
IGH PERFORMARNCE 1N4007 9p 40636 £1 sg BB104 70p 0A47 ::2 TIS43 .u:sz
ELECTRONIC IGNITION 1N4148  5p 40673 99p BB10S 37p 0AS0 8p Wwo2 35p

J : ) 1NS402  19p 555 34p C106D1 52p DA202 16p ZN425E  £4.49
Electronics Design Associates, 2N1599 £1.01 556 58p CAT40E 46p 0C29  £1.23 ZTX107-9 14p
82 Bath Street, Walsall, WS1 3DE. 2N2369A 24p AC12B  36p E1110 92p OC36 £1.18 ZTX300 14p
2N3055  Blp ACI76 67p E1210 92p T2B00D £1.20 ZTX500 16p

2N3702  11p AD136 £4.25 LM301AN 35p TIP31A  52p
2N4443 £1.78 AD149 £1.01 LM324N  67p TIP32A  52p
2N4444 £228 AD161  40p LM3BON £1.14 TIP41A 69
2N4991  72p AD162  52p LM3S0ON 78p TIP41C 74p
2N5457.9 45p AF127  43p MJE2955£1.38 TIP42A 69p
40HF40 £2.25 AL102Z £1.84 MJE3055£1.00 TIP42C T4p
40381 49p BA379 29p MPSA12  42p TIP2955 69p

Electronics Design Associates, Dept. PW1080
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

For full range -
sea Catalogue.

Name
INFORMATION - To show everything we supply would take about seven pages of closely
Address packed type in this journal - the range is enormous, including not only opto devices and very
advanced sophisticated items, but all the everyday things you need as well down to nuts and
washers! IT'S ALL IN CATALOGUE 10 - OUR 120 PAGE CATALOGUE FREE FOR THE
ASKING.
PRICES AND V.A.T. - All prices quoted here include V.AT. for U.K. orders. Overseas buyers
Phone your order with Access or Barclaycard deduct 13% when ordering.
| enclose chegquePD's for POSTAGE - For orders up 10 £5.75 value (U.K.} please add 40p for p/p. If over, orders sent
Inc. VAT. and PP. QUANTITY REQ'D post free in U.K. Overseas orders sent at cost (Min. 40p).
£ DISCOUNTS - 5% allowed on non-net items if order value exceeds £11.50, 10% if order
X5 KlT £16'95 Ch N I value exceeds £29. Quantity discount prices on most components.
eque No.
ACCESS OR BARCLAY CARD M. 9 ELECTROVALUE LTD.  DEPT. PW/10, 28 St. Judes Road, Englefield Green,
iy g Send SAE i brochure only requured. Egham, Surray TW20 OHB. Phone Egham 33603 (STD 0784 . Landon 87). Telax 264475

MNorthern Branch {Personal Shoppers only} 680 Burmage Lane, Burnage, Manchester M19 TNA

2 Practical Wireless, October 1980
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The
Logic Ffrobes

The LP-1 has a minimum detachable HIGH ; Our LP-3 has all the features of the LP-1 plus

pulse width of 50 nanoseconds and extra high speed. It captures pulses as
maximum input frequency of 10MHz. narrow as 10 nanoseconds, and
This 100 K ohm probe is an monitors pulse trains to over 50 MHz.
inexpensive workhorse for any shop, Giving you the essential capabilities
lab or field service tool kit. It detects of a high-quality memory scope

— )

LOW

high-speed pulse trains or one-shot I at 1/1000th the cost.
events and stores pulse or level ") LP-3 captures one shot or low-
transistions, replacing separate I ‘ rep-events all-but-impossible to
level detectors, pulse @ PULSe detect any other way.
detectors, pulse stretchers L All without the weight, bulk,
L and pulse memory devices. m inconvenience and power
All for less than the price of a DVM 8] MEM consumption of conventional methodi_
£31.00* 3 £49.00
' 0]
I PULSE
m -
i DTL
LP-2 Logic Probe : ol T The New Pulser DP-1
The LP-2 performs the same o b & The Digital Pulser: another

basic functions as the LP-1, . 3 new idea from C.S.C. The
but, for slower-speed circuits CMOS ' DP-1 registers the polarity of
and without pulse memory ’ any pin, pad or component
capability. Handling a and then, when you touch
minimum pulse width of 300 the ‘PULSE’ button, delivers
nanoseconds, this 300 K ohm a single no-bounce pulse to
probe is the economical way swing the logic state the
to test circuits up to 1.5 MHz. other way. Or if you hold the
It detects pulse trains or button down for more than a
single-shot events in TTL, DTL, second, the DP-1 shoots out
L3 HTL and CMQS circuits, pulse after pulse at 1000 Hz, ___]
replacing separate pulse detectors, The single LED blinks for each single
pulse stretchers and mode state pulse, or glows during a pulse train.
analysers. If your circuit is a very fast one, you
(Available in kit form LPK-1 £11-92) can open the clock line and take it

£1 8.00* through its function step by step, at

™ R e R I single pulse rate or at 100 per
logic probes show Liial
DTL HTL and CMOS circuits. second. Clever! And at a very

*price excluding P.&F. and 15% VAT reRsonable; prics: £51 .00 -

CONTINENTAL SPECIALTIES CORPORATION r o e WEN NS NN OSSR WS HI IR B BRI Sm S N EE b .

C.S.C. (UK]) Limited Dept. 81 Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ

Prices include P.&P. and 15% VAT
i ILPvi | £37.38 Eo”_"’"LP-Z ] £2214 [ﬂ.l ) I £58.08 lﬂ[ DP-1 ]m.u-l.%.lwkvi tmnlﬂl |
I neme Address |

C.S.C. (UK) Ltd. Dept. 611 I | enclose Cheque/P.O. for £ or debit my Barclaycard/Access/ I
Unit 1, Shire Hill Industrial Estate, 4 FOR IMMEDIATE ACTION —The CSC. 24 hour, 5 day a week service, ] Tor FREE i
Saffron Walden, Essex CB11 3AQ. Telephone (0799) 21682 and give us your Barclaycard, Access, American Express catalogue
Telephone: Saffron Walden (0799) 21682 h”m‘”"'ﬂ""&‘me_’wﬁe B W e i e
Practical Wireless, October 1980 3
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Micronta Auto Range Multimeter Gives you correct polarity,
range and measurement —every time. Single function switch
lets you choose DC 4 ranges; AC 4 ranges; DCcurrent
resistance. 4 ranges. LCD readout. Exclusive range hold facility.
22-196
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Micronta 1000 Ohms/
Volt Multitester Very

compactat 89x59x32
mm. Easytoreadcolour
meter, pin jacks for all
8 ranges. Reads ACV,
DC current and ohms.
Mirroredscale.20-027

Micronta Transistor-
ized Signal Tracer Spot
circuit troubles, check
RF, IF and audio
signals from aerial to
speaker on all audio
equipment. It has built
in 5 cm speaker with
volume control.

50 x 143 x 38 mm.
22-010

Micronta Dynamic
Transistor Checker
Shows current gain
and electrodeopenand
short circuit. Tests low
medium or high power
PNP or NPN types.
Go/no-go tests from
5-50 m A on power
types. “Quick-check”
sockets.22-024

Practical Wireless, October 1980



Realistic Direct Entry Programmable Scanning Receiver Hear
real-life drama on six exciting bands. With direct access to all
frequencies,youcanpunchinactual frequencies for monitoring,
storing in the computer’'s memory or just exploring. Big
fluorescent display. Phaselocked loop security. 20-9111

TRS-80 Model | C.P.U.'s Ready to run from your TV monitor.
Pluginand start computing. Contains 4096 bytes of user memory
and can be expanded to 16K. 26-9051

et T

L

ACCRINGTON PERRY BARR il ELD STREATHAM CITY CENTRE SHREWSBURY TYNE AND WEAR
37 Urwon Strest 20 Lyntan Square B 5t John Street Packhorse Shopping Centee 144 High Strest 251 Streatham Migh Roar Arncal: Centre 20 Sheg Lach
HEL BROWNHILLS HULL TFORD TOTTENHAM STRETFORD E
15 Central Arca Development 2268 Coventry Road 50 High Street Saatus Crty. Clougn Road 23 Catlewd Broadway 455 Hagh Road Arndale Centre 20 The Foruen Siw enine I‘"EWT{ "
it R, LT s Lt Ernot v NEWBURY B e
rhet Street G Cape Hil e Rock arwecs Stroet urners Hill e " 293 High Street SHE L ;.
BASI WARD EN| CARDIFF LEEDS CHINGFORD A holoney Sleet SOUTHAMPTON 19.30 Hlishorough Shogping Centre
22 London Strest BAT Washwood Haath Road Wood Street 72 Marr 3 Hall Lane Weston Favel Shoogme Cenitre East 51 Centre _g;ELD?_HOADI 2
SIRKENHEAD WEDNESBURY CHELTENHAM LEEDS c M Yeeston Pavel Shooong Centre  STAFFORD - 1o & Sheeids Roag
Kl S Centre, Prenton Bilston Rosd 31 Cambiray Place 1 Eastgate B4 Clampham High Street 107 % NOTTINGHAM AREA 2 Shenidan Shoppeng Centre. W ; INGTON OWN
COMPUTER CENTRE ————— CHESTER LEICESTER COLLIER ROW ARROLD ST HELENS Ga "-"gﬂv .

2/4, Forster Square. BOLTON Fwik Save Contre Market Sirest 27, Callwer Row 08 B Faueil Sireet r.{&?m Centre SHOPPING CENTRE =
5 Nelson Squarc Seatana Foad LETCHWORTH CROUCH END é‘{’ ;TD-:I'" ree STOKE-ON-TRENT WAREFELD
BIRMINGHAM AREA BOSCOMBE L COVENTRY 25 Commerce Way 42 The Broadway <Lt 3 Hanlhey 16 Charles Street Kirkgate Shopping Cendre
BULL RING 548 Cheistchurch Road 4 Hales Street LINCOLN DAGENHAM e Square SUNDERLAND WAL
528 Brudge Link PRI, CREWE High Street 257 Heathwivy NUNEATON 4 Fadkoott Street 73 Hraciord Streat
srg?. Centre 1324 Commercial Roag 12 Market Strest e — DGWARE 1 Chureh Sreet SURREY WALLASEY
CAPE HILL MADeORL DARLINGTON LIVERPOOL AREA 128 Burnt 0ak ORF 205 Hugh Street The Preging
4436, Cape Hil wlerpate 15716 Priestpate ALLERTON EDMONTON S 10 St Clements SUTTON (Sur-ey] WORCESTER
CITY CENTRE Al REY 0 Allerton Road 3, North Mail PAIGNTON 206 High Street 851 Nichoias Strect
5758 Dale End 0 London Road 33 Victona Street BOOTLE NFIELD TORQUAY WORKS

ATION STREET BRISTOL AREA ASTER Now Strand Precingt 0 Codman Parade 124 imion Strest 79 Place
B0, Corporation Sireet BRISTO 3234 Kangsgate OLD SWAN HAMMERSMITH —_—— oK
DALE BJISEOP“PN i DUDLEY - e pacott Bl 142 4 King Strect & Church Street
57-58. Dale End 13 Glowcester Trandie Road Houndabou ECINCT HENDON
E TON ER CENTRE Egﬁ%mmm CENTRE E.ISTBOéJHNE = 168 Markot Way g:lsi:':“l_‘!g"snun‘ Ofters subiect b avadabdity Ieatant crodit availatile in most cases

haston Shopping Centre e Langiey Shofgeng Contre  =———
o i B LONDONAREA st
Hugh Stroet It Rowe L BARKING N ess. Harclaycard and

FALESOWEN G B 10 North Steact 379 Groen Lanes Accrss. Bardlaycard and Tmm
57 Quotnsway 5 Badminton Aess Riverhead Centre BAYSWATER 120 Feus ot
NORTHFIELD i ” HARROGATE Trs Collpnades SCUNTHORPE b Dieniers. L ook fer DEALER
749 Bristel Rpad South Broadwalk Shoppirg Contre 34 Ondrrd STreet Pochester Rood 140 Hiph Strent ool

AT
4 Narih Parade

IT'S POSSIBLE,ONLY ATIANd
Better Equipment. Lower Prices. No Middlemen!

Practical Wireless, October 1980 5
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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.

Top of all systems

ested nnmﬂugendzm
natonal auhanty

July 79

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 1 am expecting a further increase when my
course is completed.”

<
C300/ES200

high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but itis now available in quality kit form to fitall
vehicles with coil ignition up to 8 cylinders

ES200. A high performance inductive discharge \gnition incorporating
a power integrated circuit (special selection): electronic variable dwell
circuit {maximises spark energy at all speeds): pulse processor
(overcomes contact breaker prablems). Coil governor (protects coil),
Long burn output. Negalive earth only. Cormpatible with all rev. counters.

C300. Init's ready built form (C3000) it came top of all systems tested
by an independent national autharity July " 79. A high energy

capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overtoad protection. Fast nise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. (Low cost adaptors available for rare cases.
Application list enclosed with each kit. Note: Vehicles with Smiths/
Jaeger rev. counters code RV on dial will require adaptor type TCI)

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
What's in the kits. Surefire’s own precision anodised aluminium Electrical Engineering, Installations and Contracting
extruded case. P.C. mounted securily changeover swilch, static
timing light. Special selection Motorola semi-conductors. Capacitors,
resistors etc. selected after 5 years expenence. Glass fibre pcb, solder,
complete down ta last washer.

Fully illustrated comprehensive instructions

Qualify for a New Career

Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—

and full technical back up service. G.C.E. Engineering Purchasing
60 subjects Farming Sales
at "0 & Heating Storekeeping
“A" levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning

Building

POST OR PHONE TODAY FOR FREE BOOKLET.

Suretron Systems (UK) Ltd.
Bayer Buildings, Lower Bristol Road, Bath BAZ 3EF.
Tel: Bath (0225) 332317

Dept. PWS

I': To: International Correspondence
Schools

SINCE 18590
Dept. Z276 Intertext House, London

Name
SW8 4UlJ or telephone 622 9911

Address
Subject of Interest. .. oo iiiiiviarenisssrinstnssasicnainssssassas
‘Phone order with Access/Barclaycard Quantily INBITIE i oo mcwions o aw s o) 0T W06 ST T 4 A, M i m
VAT and P & Pinc required -
- AAPEsE o il e e S R R R A e R A T
ES200: Neg = |£1395 £11.95 dil
e A R - R (- e e
£300: Neg = |fI735 £15.95 Cha No Telephone NUMDEE . ..o saioissiieiiasvisssnasssiissrecevoarsas
Tacho Adapt. TC1 £390 NENNENRRNNRANACERNEERANERRRNA RN NRERINEN

w
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SEMICONDUCTORS

DEPT. PW10, PO Box 6, WARE, HERTS.

TRANSISTORS

Price Price : Price P Type  Pric
ACI0T  £0-25|BC134 £021|BD178  £078 e it ypu e

AC156 £0-23 | BC168 £0-14 | BD203 £0-92 £0-12
AC157 £0-29 | BC169 0-10 | BD204 £0-92 £012
AC165 £0-23| BC163C  £0-12 | BD203/ £0-12
AC166 £0-23| BC170 10| 204mp £1-96 £0-12

E014 | Type  Price
£0-16 | cp4001 £0 23

: BU105
AC1ITS £0-29 | BC179 £0-18 | BD233 £0-55 | BU105/02
AC180 £0-23 | BC180 £0-29 | BD234 £0-63 | BU204
ACI180K £0-32 | BC181 £0°10 | BD235 £0-63 | BU205
AcCig1 £0-23 | BC182 £1-25 | BD236 £0-67 | BU208
ACIBIK £0-32 | BC182L  £0-10 | BD237 £0-63 | BU208/02

£0°64 D4D13 £0-48
AC187  £0-21|BC183  £0-10 |BD238  £0-69 | MJE2955 COAL

AD162 40 | BC3 £0-32 | BF157 £0-32 | OC36
AD161/2 £0-81 | BC302 £0-33 | BF158 £0-32 | OC41
AF124 35 | BC303 £0-32 | BF159 £0-32 | OC42

BC107B  £0:10 | BD115 £0-58 | BF240 £0-20 | TIP29C . > REGULATORS 6 amp

Cast TO220

Positive

uA7B05 £0.65
uA7B12  £0.65
uA7815  £0.65
uA7818 £0.G5

BCi14  £018 |BD136  £0-40 | BF273  £0-41 | TIP41B
BCi1S  £0-22|BD137  £0.40 | BF274  £0-44 | TIP4IC uA7824  £0.65 Tame
BCI6  £022|BDI38  £0-41 | BF324  £0-40 | TIP42A o0 RIS
BC116A  £0-22 | BD13g £0-41 | BF336 £0-35 | TIP428 2007 RMS
BC117  £0-23|BD140  £0-41 | BF337  £0-35 | TIP42C Negative 2007 AMS

uAT905  £0.70
uA7912 £0.70

£0-16 | cDao0o £0-16 |

SILICON 10 amp
T

GIRO NO. 3887006
TEL: 0920 3182

Visit our Shop at: 3 Baldock Street, Ware, Herts. TELEX: 817861

Price Typd P
74110 £
4111 £0:
74118 £
4119 £
21 £
74122 £0-
4123 £
74136 £
4141 £
74145 £
74150 £

£1-96 | 74151 £
£0-37 | 74153 £

£0-74 | 74154 £0-

£0-40 | 74155 £
£0-35 | 74156 £
£0'86 | 74157 £
£0'58 | 74160 £
£0-58 | 74161 £

£0-98 | 74162 £0-

£0-45 | 74163 £

£0-44 | 74164 £0-

£028 | 165 £

CMOS ICs

Type  Price
7427

7428

T430

7432

7433

1437

7438

7440

7441 -
7442 ;
T443 :
Tdd44 £0-81
7445 £0-75
T446 £0°69
1447 £0-55
T448 £0-64
7450 E013
7451 £0-13
7453 £013
7454 £013
T460 £013
7470 £0-29
TaT2 £0 23

Type Price

CD4015 £0 94

CD4016 £0-49
CD4017 £0-94

CD4018 £0-98
CD4015 £0-48
CD4020 £1.04
CD4021 £0-54
| CD4022 £0'94
CD4023 £0-22
CD4024 £0°75

CD4025 £0-22

Type

Price

LM301 £0-33
LM304 £1-84
LM308 £1-15
| Lm3os £1-73

LM3B0 £0 98
LM3B1  £1-67
LM3500 £067
MC1304 £2-19

MC13

Type

10 £1 09

Price

BAX13 E008

BY127

BY128 £0-1

BY130
BY133

Zamp TO5 Case No.
Volts

100 TR12a/100
: 200 TR12a/200
BC107TA £0-09 BCZ12  £0-69 | BF224  £0-20 | TIP29B . . VOLTAGE 400 TR12a/400 Y

100 TR16a/100
200 TR16a/200
400 TR16a/400

o.
BR1 50
BR1 100
BR1 400
BR1 400

All prices include VAT: Add 50p post per order
—Just quote your Access or Barclaycard number

uA7915 £0.70 ype 0.
BC126 £0-25 | BD176 £0°69 | BF596 £0-32 | UT46 uwA7918  £0.70 50v RMS BR 10 50
BCYR £0-21 1 BDI77 £0-78 | BFR39 £0-28' ZTX107 uA7924 £0.70 200v RMS BR10 200

pe

Price | Type P

Ty,
CD4026 £1°38 CD4043 £

CD4027 £0-58

CD4028 £0-78 | CD4045 £
CD4029 £0-98 | CD4046 £
CD4030 £0-55 | CD4047 £

ac
g
g
B
]

CD4049 £

CD4035 £1-38 | CD4050 £

o
=]
2
8
2]
B
o
w

CD4054 £

CD4040 £1-01 | CD4055 £
CD4041 £0°87 | CD4056 £
CDa042 £0 83 ' CD4069 £

Type  Price [ Type Price Type Price
| MCtnz £2.19 | 72710 £0.35 | TAASSE
MC1350 £1-38 | UATIIC£0-37 | ., ... 59 %0
MC1352 £1-61 | 72711 £0.37 | TAAE2 22 s
MC1469 £338 | UAT23C£0°52 | L, 0 &
MC1496 £1-04 | 72723  £0-52 | '*"‘ﬁf‘u §
| NES36 £3-06 | UAT41C£0 28 o a g
NESS0 £1-09 | 72741 &£0-28 | | AABDIEI T3
| NESSS £0 23 | 74P £0-23 {‘\O'C” E‘ 2%
NESS6 £0-69 | UA747C £0 69 | 1BA120 £0
| NESGs £1-38 | 72747  £0.g9 | TBAS0 £2 42
NES66 £173 | UAT4B £0-40 TBAGATAEY 84
NESS? £195 | 7agP  £0.4g | L[CAG11BE2 53
UA702C £0-53 | Sn7g01aN - | LSABI0SE0 86
72702 £0-53 £2:p1 | TBASIOEL 13
UATO3 £0-28 | snygoza£z-of | 154320 £0 81
UAT09 £029 | SNT6110£1 73 | | oAga00k2 48
72108 £0°53 | SN76115£2-19 | |CAZI0SEZ 0
UATIOC £0 46 " SNTEEG0E0 86 ZN414  E1-15
Type Price Tyue Price Type Price
BY164 £0-59 OAID £0-40 sSD10 £0-07
BY176 £086 OA47 £003 |SD19  £0-07
BY206 £035 | OA70 £009 |IN3¢  £0-08
BYZ10 £052  OA79 £0-12 |IN34A £008
BYZI1 £0-52 | OA81 £0-12 |INS14  £0-07
BYZ12 £0.46 | OAB5 £0-12 |IN9I6  £0-07
BYZ13 £0-45 | OASD £0-12 |IN4148 £0-07
BYZ16 £0-47 | OA91 £012 |IS44  £0-06
BYZIT £0-41 | OAD5 £012 |15920 £0-07
BYZI8 £0-41 | OA182 £015
BYZ1s £0-41 | Oa200 £0-09 |
OA5 £063 OA202 £0.09

CD4044 £0

74 SERIES TTL ICs

rice | Typu
41

rice Type

101 | CD4070 £0 20
CD4071 £0-20
1 61 | CD4072 £0-2¢
150 | CD4081 £0 20
CD4082 £0-25
CD4510 £1-27
055 | CD4511 £1-44
1-27 | CD4516 £1-15
115 | CD4518 £115

-
-

100
055

155
020

10 amp

Volts

100 TR110a/100

200 TR110a/200

400 TR110a/400

10 amp

Vaolts

400 TR110a/400p
Diacs

BRIO0D E0 23 Daz

SILICON 2 amp

ype No.

50v RMS BR2 50
100v RMS BR2 100
200v RMS BR2 200
400v RMS BR2 400
1000v RMS BR2 1000
SILICON 25 amp
Type o,

50v RMS BR25 50
200v RMS BR25 200

Terms: Cash with order, cheques, POs, payable to Bi-Pak at above address
Access and Barclaycard also accepted

Price

£0°60
£0°67
£0-78

Price
£218
£2-53
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& KS100 MINIATURE V.H.F/A.M/F.M

RECEIVER. Varicap tuned, BB-108MHz,

earphone output 240mV, sensitivity 1uV, operates
from 8V D.C (PP3) 2.5mA, semiconductors
FET/E300 & BC205-G.

E£5.31 Inc VAT

e

KS140 V.U INDIC&TOR Using 16 LE.D's, 12 green, 4

LTD

KS5200 MINIATHRE F M THANSMITI'ER 8B-108MHz,

KS300 BIG BEN DOOR CHIMES. Loudspeaker
output into 40-8 or 4 OHMS (3 watts at 4
OHMS), operates from B-12V A.C or 6-10V D.C,
uses 4 ¥ |.C's, 2 « transistors,.  £11.02 Inc VAT

KS420 DIGITAL VOLTMETER. 3 Digit .75 inch L.E.D dis-
from 9V D.C

red, sensitivity from .1-1.2V, operates from a 12-15V D.C
supply, uses UAA1T70 I.C. £9.60 Inc VAT :
inU

KS240 3 CHANNEL SOUND TO
LIGHT. 1KW per channel, with bass,
middie & treble control
70V p.p, with sensitivity

KS260 CHASE LIGHT CONTROL UNIT. 3 = 1KW out-
puts, variable speed -.25-2.5 sec, operates from 240V AC,
uses 3 x 1.C's & 3 « triacs. £11.22 Inc VAT

with
(PP3), semlcurvductots 2N708 & BC208-B. Not Licenceable

KS262 10 CHANNEL CHASE LIGHT CONTROL UNIT.
350W per channel, variable speed, operates from 240V A.C,
uses 10 « triacs, 10 = BC208-B, 2 « I.C's. £18.63 Inc VAT

play, ranges 0-999mV-0-9.99V-0-99,.9V-0-999V, uses 2 x
CA3J162E I.C & 3 « BC307 semiconductors, operates from

£7.37 Inc VAT 5V D.C £19.38 Inc VAT
1 KS470 SOUND OPERATED

SWITCH Cumplela wlth dynamic

G ivity, relay

. i\m =1 pole d!ange over contacts ralad ats

amp, operates from 9-12V D.C,
semiconduclurs 2 » BC208B & 1 « IC
74 £11.22 Inc VAT

UK11-W WARBLING SIREN., WIRED & TESTED.
Suitable for cars, burglar alarms, fire alarms etc, operates
from 12V D.C-500mA, high output 100 dB/m, completely
solid state, E£12.48 Inc VAT

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG

Telephone: HASTINGS (0424) 436004

Post & Packing 50p per kit.
New Range Of Kits Includ Timers, Ti
Receivers, Alarm Devices, Audio Amps, Oscillatars, Pre-
Amps, Digital Alarm Clocks etc., Plastic Cabinets available
for r;.ost kits. Send 5.A E for complete catalogue.
Tra ioe Woel 4

J. BIRKETT

25 The Strait, Lincoln. LN2 1JF

UHF POWER AMPLIFIER MODULE 50 mW Input, Output 2-5 Wart 420-480 MHz, 13 Volt,
50 ohm Type BGY22C » £12.50.

BLY343WATT13VOLT 175 MHz TRANSISTOR. « 75p.

HF-VHF POWER TRANSISTOR Type 587BLY 28 10 70 MHz SSB, FM, 40 WATTS 28 Voit
withdata « £3.

BLYS55175 MHz4 WATT 13 VOLT withdata « £2.50.

BLY 9724 VOLT 175 MHz4 WATT with data « £3.

BFRE64470 MHz 13VOLT3WATT withdata« £4.
SPECIALSUB-MINIATURE TUBULAR TRIMMER 0-5pfto 3pf« 15p.
H.P.HOTCARRIER DIODES 5082-2800 at40p each,

R.F.TRANSISTORS 2N 918+ 26p, AF239.2N5179,2N5180« 50p. ea.

EDDYSTONE TRANSMITTING VARIABLE 30+ 30pf(60pf) « £2.20.

VHF-UHF STRIPLINE FET Low Noise 2N 4417 . £2.20.

FERRITE BEADS FX 1115 15pdoz, Long Type §" « & for 20p.

MINIATURE AIRSPACED TRIMMERS 10pf at 20p sach.

SOLDER-IN FEED THRU'S 6-8pf, 300pf, 1000pf, All 20p doz.

MINIATURE VARIABLE CAPACITORS 250+ 250pf(5000f) « 85p.

VALVE HOLDERS B7G,B9G « 10p ea, Ceramic B9D « 15p.

6TO12VOLT MINIATURE SPCO RELAY 5 amp Contacts 60p.

DISCCERAMICS 22,33,270,330,0-01uf 50vw.. All 28p doz, 0 Tuf 63vw. « 5p.

VHFWIRE ENDED R.F.CHOKES 10 UH. 30 UH, 330 UH All Tp ea.

TTLL.C's 7400, 7410, 74L00. 7453, 7430 All a1 6 for 50p.

BUTTERFLY PRE-SER VARIABLE CAPACITORS 2%«25pf « 50p, 38« 38pf « 60p,
38« 38piWide Spaced « 65p.

ELECTRET MICROPHONE INSERTS with FET PRE-AMPLIFIER « £1.85.

CARTYPE LONG DOLLY ON-OFF SWITCHES - 35p.

VHF-UHF FETS BF 256C 4 For 75p, E304 at 30p, 4 for £1.

1WATTWIRE ENDED ZENERS 3-6,5.6,6.8,8.2,9.1,11,12,13,15,16,20,22,27.30, 38,
56,62,91.110,120,130, 150, 160, 180, 200 Volt All at 15p 2ach.

10WATT STUD MOUNTING ZENER DIODES 4.7,6.8,7-5,8-2,12, 15,18, 20,24,27, 30,
33.36,39,43,47.51,62,68,75,82,91,100, 120, 130, 150. 180, 200 Vait. All at S50p each.
S50ASSORTEDDISC CERAMICS for 60p.

100 C2ZBOMULLARD CAPACITORS assorted « 60p.

300To750hm BALUM TRANSFORMERS = 20p.

50 BC107-8-9 TRANSISTORS sssorted untested « 60p.

S00C71 TRANSISTORS untested for 75p.

50 SILVER MICA CAPACITORS assorted for 75p.

255AMP STUD MOUNTING S.C.R‘s untested « 75p.

501AMPS.C.R'sTo 5 Canuntested s £1.

2010AMP STUD MOUNTING DIODES untested « 60p.

NKT2740r NKT 214 PNP TRANSISTORS « 10p, 6 for 50p.

10-7MHzVERNITRON FMAFILTERS « 50p, 3 for 50p.

10-7MHz FILTERS MURATATYPE SFC 10-7 « 30peach.

200ASSORTED }, }-WATT RESISTORS for 75p.

RED CAP ERIE MINIATURE DISCS -01uf 100v.w., at 5p each.

WIREWOUND POTENTIOMETERS 2 Watt 2K, 5K, 10K 4 watt 100K All30p each.
S50TUBULAR CERAMICS assorted for 60p.

MAINS TRANSFORMERS 240 Volt input. Type 1. 24 volt Tapped at 14 volt 1 amp » £1.30
(P&P 25p), Type 2.32-0-32 500mA = £1.30 (P&P 25p).

DUALGATE MOS FETS LIKE 40673 - 33p, 4 for£1.10.

Please add 20p for post and packing on UK orders under £2, Cverseas orders postage atcost,

L.B. ELECTRONICS

SPECIAL OFFER
quantities P.O.A. PIP 259
ASTEC UM1111 E36 Modulators (Pull Outs) 65p each. P/P 25p.

JUST ARRIVED: Battery eliminator 6V 200mA, brand new Ssp each. P/P
35p. 5K Multi turn trim pots, PCB Mounting, pack of 14 £2.50. P/P 25p.
CAPACITOR SCOOP: 1600uf at 10V, 160uf at 25V axial lead 24 at £1.00
(mixed). P/P 25p.

GIVE AWAY: 22 pin low profile Dil socket, gold plated 12p each. 10 at
£1.00. P/P 25p.

PEWEC: Mini fans 80mm <« 80mm approx. 115V £4.50. P/P £1.00.
TANTULUM CAPACITORS: 4.7uf at 25V, 14 for £1.00. P/P 25p.

LEDS: -2" Red 12p, TIL209 10p, OCP70 25p, 2114 (450NS) £4 50 2526
(Character Generator) £2.95. 2716 Eprom (single rail full spec.) 'f9.95

25p.
*ALLI.C's POSTAGE AND PACKING 25p*
*ALL PRICES INCLUSIVE OF V.A.T. %
*MANY SURPLUS COMPUTER BARGAINS*

ACCESS AND BARCLAYCARD ACCEPTED
L.B. ELECTRONICS

11 Hercies Road, Hillingdon, Middlesex UB10 9LS.

LED displays. FND50O Full spec. 50p each, larger

\_ Telephone: (89) 55399. J

VAT included
D E AcS P+P 60p per order
VARTA BUTTONS gi?—}-‘ékﬁr%'géABLE
(1.24V PER CELL) ’
225mA DKZ 600mA DK2Z
Size/Cell 25mm diax9mm 344mm diax 10mm
4.8V Pack £3.20 £5-55
6-0V Pack — £6-94
9.6V Pack —_ £11-10

CYLINDRICAL NICADS HP7 Size 80p only; HP11 Size £2.35: HP2 Size
£3-20; PP3 £4-00; PP3 Charger £5-00.

CONSTANT CURRENT CHARGER - Switched 9mA/25mA/50mA/
120mA/200mA/400mA output — charges 1 to 12 nicads — £13-95,

V & F SMALLCRAFT (POPLAR) LTD
38, STONELEIGH ROAD, CLAYHALL, ILFORD, ESSEX
Tel: 01-550-6642
LIMITED TRADE DISCOUNTS POSSIBLE ON DEACs.
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PRIME COMPONENTS SPECIAL OFFER!

4K CMOS RAM (1K x 4) 450 NS
ONLY £7.951 (8 for £50)

The TC 5514P from Toshiba, CMOS equivalent of the 21141

Low Power Dissipation using CMOS technology. Ultra low power dissipation
-10pW/BIT TYP.] « 3.0V (STANDBY) means it can be useg as battery-operated portable
- 10uW/BIT (TYP.) = 5.0V (OPERATING) memory system and alse as a nan-volatile memory
Data Retention Valtage 2V ta 5.5V with battery back-up. Operates from a single 5V
Smgle SV Power Supply power supply with static operation, hence no refresh
IN Plastic Package periods and a much simplified power supply circuit
Full Static Operation design. Three state cutputs simplify memaory expansion
Three State Output for minimum data retention voltage is 2V, the battery
Input/Output TTL Compatible back-up system needs only simple circuit. Teshiba's
Fast Access Time 450NS, ariginal C*"MOS lechno!ogy also means wide operating
Toshiba's TC5514P (industry type 6514) is a full static  #nd noise margins. The TC 5514P is moulded in a dual-

read write memory organised as 1024 words by 4 bits  in-line 18 pin plastic package 03 inch in width.

X-RATED CLOCK! onv£19.99
ZU LU 1 CLOCK KIT WITH CALENDAR AND Custom high impact moulded

NOXtm CIRCUIT case with ruby lens £4.99
i3 PEP B2p + VAT

'ronems and high guality plated G-10 PC Boards are provided.
Mo wires between readout board and clock board. Large

LOW PRICES

ps are at micro prices. Dun t be fooled by low prices. We do
or

Also our micro chi
not offar for sale sub . All our parts are guaranteed
naw, first quali I'nctor\r ime, full spec davl:u II is also our policy to offer
you lhe best of new d that and lhua are featured
. Prices ara &p and VAT - pluu refer to “'Ordering In-
n' | orders from Schools, Collages, Universities

i before i Ofﬂcg
ami Gov. Authorities accepted.

MEMORIES

EEEEE]

2114 300 NS
d'IlSZOONS
4116 150 N
4315

AM 450 NS 995p
ssmm(mc

X-TRA VALUE: All the com)
X-TRA CARE IN DESIG

XPCEL[%NCE IN IDEAS: 5 years of designed products for the amateur radio market,
X-CELLENCE IN INSTRUCTIO lear step-by- SIEF instructions with quality
illustrations, The assembly manual is not a read-between-the-lines afterthought!

3776 8V 450 NS _ 9558
2532 32K 450 NS i VOLTAGE

REGULATORS

7410 16p 7805/7812 X-TRA FEATURES: There has never been a clock kit with so many fealures — at any
7412 18p AY-5-1013A 7905/7912 price!
7513 28, AY-3-1015D 7BHOSSC = Unit operates on either 12VAC or 12VDC.
4 IMB402 IPL TBHGKC * On board QUARTZ XTAL TIMEBASE.
;:gg :g; * Automatic BATTERY BACKUP. Never worry about power failures again!
7432 25 CHARACTER BIPOLAR PROMS * Reads true 24 HOUR TIME and 31 DAY CALENDAR.
7440 10: GENERATOR * Unigue NOXtm CIRCUIT with @ handclap or they can be turned on
RO-3-2513 UC 450 i constantly,
;::g gﬂy p 934485124840 NpS_D_a. * When used mobile readouts blankégnilian is off. o
7473 32 93453 1k«4 40NS * Special NOISE SUPPRESSION and battery reversal circuits.
7474 32: AY-5-2376 795p p.0.8. * Bright §" LEDs show hours, minutes and seconds.
FLOPPY DISK 93451 k<8 40NS
;2;% gp CONTROLLERS p.o.a, [ Just clap your hands and the time appears for 5 seconds followed by the date for 4 seconds. A low cost 9V
7490 35p FD1771 B-O1 93511 2k«B S50NS trans.|5:ur battery provides stand-by power in the event of power failures up to 4 hours. With the addition of a low
7492 50p 5/D Inverted Bus 2995p po.a. | cost 12V 300MA transformer, the unit will work on AC
7493 50p [FD17391 B-O1
e ? | oiszees e o050 [GE 01 Sound Effect ULTRASONIC SENDER RECEIVER KIT
74121 35 FD1792 B-01 oun €ecis
74123 45: S/D Inverted Bus 3495p = TOTAL SECURITY! Completely invisible ultrasonic [23KHZ). Sound beam works like a photo-
74154  90p FD1793 B-01 K“ glectric beam but is unaffected by light, heat or noise. Separate Transmitter and Receiver can be
74157 B5p D/D True Bus 5495p | 10 SE-01 s used from & inches to 25 feet! A solid object breaking the beam causes an output to go low that
74122 45p FD1794 B-01 a complete = | will sink up to 150MA to Drive a Relay, FRIAC etc. omplete electronics are provided. Works on
74125 S0 5/0 True Bus 3495p | L1 ot caon- : ] 12vDC Iumegulalad! and draws less than 100MA. Use it for burglar alarms, object counters,
74195 100 FD17858 D/D In\rened door balls, electronic rat trap (7) and more.
P tains all the
74196 100p Bus, P et S925P | parts 1o build L ONLY £19.93 P&F. 67p « VAT
ue Bus,
side select 5936p | 7 . Ok ':;':s A . PROGRAMMABLE DUAL OP
s EE RBLE RLARM Kir TRANSCONDUCTANCE
X as gne A fun EASY kit to assemble that emits an ear piercing
I95m :xnd Te;';g 10 watt dual tone scream. Resembles European siren Raiw i Mo AI?PLIHER oo LW 13500
00 InEtrirmsnts sound, Great for alarms or toys. Operates from |Mew wom "'m:wf’““’"d“"“‘- !
01 SN 76477 sséﬁm}coﬂf f::":: :ﬁndsau‘?\;::'gge; s\c‘vl![::cAﬁ :;rirs‘ amplifier designed to b used 45 a fundamental
i " b buildi : lod lifiers.
741308 the boerd pro: including PC board, loss speaker. g o gl iy gl g
74L510 vides banks ONLY £4.99 PRP 67p + VAT, nuren:rsl.‘:irnnrsda;'d mwn_s.m-lpluk and hold :irr_ui:‘:’.
1"- 11 of MINI DIP s wel “::r" ar Um n elec ‘rw:.:nuqr;\:;\; Ilnln
741512 anitclins and LM1871 RC ENCODER/TRANSMITTER [0, 20 i s Foe 15 i vt 13600 4
741514 pots to pro- programmable aver six decades, allowing it to func-
74L515 12 gram the LM 1872 RC RECE|VE|‘/DECODER tion as a basic building block in a braad range of
74L520 14 250 vanous com- lectronically programmable resistors and filters. A
740330 15 290p binations _ of M o Seonal. T L4, 1871 e compiasshochonsel fginl. |y tamatcia ot
74L532 16 ‘Shhu SLFa (rJ:scrII‘amr CVCO i Nircaes dOﬂE gmm AnCoce - Savice a1 cormar ey | ONLY £1.25 - VAT. Daw 25p,
74L540 26p | 4518 ot, and Envelope Controls. uad Op 3
74L542 56p | 4520 Amp IC is used to implement an Adjust- f'n":‘ﬁ;“lflf‘;ﬁ‘:: “":L‘:“g“'c‘;r‘ﬁﬂ‘lsl‘“:;b‘ﬁm ‘;:;":.':Js:r‘lal PIGIT LIAUID CRYSTAL DISPLAY
;ﬁt :; ;gp 21 ab[de 'I:‘ulsc Iﬁanaral_?lrl Le‘?" Comparator | aogiications, the ancoder section can provide a serial input of six ‘H ho‘:w B e
P 26 an ultiplex Uscillator for even more | waords for hard wired, infra-red or fibre oplic communications links, | * High Contrast Ratio
74L549 99p 27 versatility. The 3" «3" PC Board features | Channal add logic is provided o control the number of encoded | * Wide Viewing Angle
74 30 2 a prototype area to allow for user added | channels from three to six, allowing increased design flexibility. | * 0-Sin Digit Height
?4t ;3 30: Zg cllrl’:ullryvgasﬂ\.' programmed to duplicate | When used with The LM 1872 ﬁglrnceirnn"aecmnr. alow cods\ AF | * ULTARAlow Power Consumption LCD 106
Expls P E linked encoder and docoder system provides two analog and two
;:IE gg gg: %5 u:ﬁ,m‘:" ml‘\alser ‘f;.‘":u,ﬁf,";";r':{{.':, ON/OFF decoded channels Supersauruli!n chip. Just out. Just LED BAR GRAPH AND
?4L590 wp 38 SDIIﬂﬁE 'f'he unit has a mulllplﬁ of L??kn at the l!\'l'llﬂ.‘i.— oW Elll'l'ﬂ.ﬂl. ﬂlﬂs_ﬂ’ operation - on-chip
icath ice i acillatot/tra s - timing capacitor for six proportional E I E nH
;:II: :g; gg: :ﬂgllcn;;o“:!;b‘ll'\i\e nﬁwnuglncapllg;::g‘e:‘i:g channels - ;og?a‘r:‘:n:l;]e ﬂfm. of char:-els - relgulalad HF_,“E'\} Ncwﬁ:ﬂ%kgﬁ l_':‘n“ gwﬂ ‘LVLEEDRM“‘_
2 : b - | I id ~ on-chip 4 A
7415125 50p charts, and detailed 76477 chip specifi- f:‘:u?::u'f'_ “:',:;'E?Mr;ﬁ:;:::,?:x:w: e R by Tor making ﬁ'n"élﬂ?lf;.::""&:"%"ﬁ?{s e,
.?"2:: :gg Egp ;:na(!llsg:dlh 6:“%0‘;:1 n]oggM%a‘;m {\:%: LM 1871 £6.50 LM1872 £8.50 Pair £10.50 5!6!:?30‘""0! msu-re LEDs. A suuo-l varsatite and truly
P . Data sheots 25p anch. remarkable [C.
74L5151 75p drive a small speaker directly, or the unit Spetisl price. Onty ::,25
7415153 75p can be connected to your storso with i in: TECTOR| 12 page dats
1 & dible results! THE NEW ULN-2232A INTEGRATED MOTION DE pag ;
748187 San ey COMPLETE KI'T o LY £14 89 |The most SOPHISTICATED MOTION DETECTOR availblol{ {17 ¢ ber suolay Mvs710¢ o ”
* Long Range Operation
73t3163 b Mc14858  90p Eak yAT + T0UMW Augia Ootput * Automatic Timed Reset
74L51681 MC1489 90p * \isible or Infra-red Response * 120Hz Rejection
SM. SCR
74LS174 99p DMB123 125p * 14-pin Dual In-line Clear Plastic Package * Two Sound Patterns
74L5175 99p 75150 125p | C106D 400V/5A Sale 308 | combining I'L and Bipolar circuitry. tha ULN-2232 A Matian Detector is a complex optalinear IC which includes an an-
74L5195 87p 75154 chip . high-gain and linear amps, extensive digital circuitry for sound generation and timing, and
74L5221 110p . high-current output drwnrs nd[ﬂ) on five small copacitors, a spoaker alnahpil:lwe: sour‘cn and \r:‘\;‘n turn 1351?;7:;3;23'3;
44 o in late Mot atacior sensitive 1o small changes in light lovol as a function of time.
;:II: .3_45 ;;gg ICM72164A ﬂiw& AY-3-8910 Bang D!';;I::Eﬂlnr?l;:lu.;nlall;;lwaICO:TIONS INFGHI\IMHON INCLUDEDWITHEEVERY ULN-22324A ’ ONLY £7.8011
7415251 120p | |CM72168 'ZL
THE INCREDIBLE NEW MUSIC MACHINE KIT!
7413290 95p / :
74L5293 120p '[wee‘ ONLY £9.95 plus 65p p&p, and VAT As featred in BYTE, July ‘79
74L5366 57p Based on the new Gl Tunes Synthesiser chip AY-3-1350, with 25
;:t g;g :;gﬂ BEE 175p different popular and classical lumas»lrl’Ll.::'?J 3 tr!‘iﬂemm chimes! Use it
P| LM339 45p for musical door bell {up to 4 doors!), mobile harn, boy or music box
7415375 140p | (m380 5p |8795  175p THE NEW GI COMPUTER Super easy 1o build, wnes include STAR WARS, BEETHOVEN'S 5TH
sl whee e [T ve) T sounpchip | sEORGIE GRS Ve bodale Gl cob
LM1871 550 AVE THE . I HI ani
7415430 140p | |\41872 5! rD: LEDs ) . OCTAVE CHFMES - plus MANY, MANY MORE! Envelope control
74L5670 280p LM3900 50p | TILz09 gp | The amazing AY-3-8910 is a fantastically giues piano or organ quality AND you can play all the twnes in i§
nggm ; -'srp TiLz11 13p ﬂa:m"full sound ‘ahnd mé.lstl’(ltl 'Encr:oor;w;, cuurenca' \‘Norks fr?:‘u: 12V AC or DC or from.Mains via 240V
1 25p | TIL212 15p |perfect for use with any i ro- | rransformer (not supplied).
4001 P c Cont 31 . noise
4002 19p H\I‘gs‘ggoo ‘%gg ;Iggg }g}; oS o 'Dngl litude can-| Ordéring information. Unless otherwise
4006  75p | NESSE §0p | TIL224  18p [trols. 16-bit envelope period control, 2| stated, for orders under £50 add 50p e
4007 19p | Rcai13e 85p parallel IO, 30/A converters plus much| p&p. Add 15% VAT to total. All devices
4008 80p | sN76477N 175p more. All in 40 pin DIP. Super easy to| are brand new, factory prime and full I[}'ﬂ
4009 35p | Tag1004S g5p | DISPLAYS interface to the 5-100 or other Busses. spec and subject to prior sale and
4010 4Sp | 1io7y 55p | FNDSOO  BOp o y €850 . VAT, including FREE| availability. Prices subject to change -
4011 24p | 11074 130p ENDS10  80p | oniny of BYTE ‘79 article! Also, add| without notice. Minimum
:0:2 24p TLOB2 75 FN?&?? 125p f?slor 60-page data manual. telephone order using 'mlJl S
s ?,g: TLOB4 110p gtm? gg “Perhaps the next famous composer will] ACCESS is £10. If ordering
4015 75p | TLA90 759 | V57164 2255 |not direct a 150-piece orchestra but,| by post with ACCESS, in-
4016 385 | XR2208 325p P |rather, a o of microcomputars controlling| clude name, address and
4017 Top @XA2207 3750 2 bank of AY-3-891050 © BYTE July 78 | card no. writien clearly.
4018 76p ISOLATORS 5
4 pol 89p | ILD74  120p z B Dept. PW1, 4 Meeting Street
0% aze | spole 1155 |1la74 3355 [ The XR2266 Decoder/Sense & Drive Chip W P ! Hng '
4021 160p [, & pole 17 e, 3% | for toys cars that DRIVE LIKE REAL! nNEVY Appledore, Nr. Bideford,
0y ONLY £5.45!1 North Devon EX39 1RY.
402 50p "so‘x "'o“,": fg::“s.l::!;‘:n s""in. This versatile 18-pin dual in-line IC combines both the decoder and the sense and Tel: Bideford (02372) 79507
4025 20p |, 500 #p 20pn 18p 28pn  28p | drive functions to cut ramote control circuitry by at least a factor of two! Steering, T
4028 1300 1500 1op 22pn  22p s0pn  28a| lighs. indicators, speed control — all from the new XR2266 at only £5.451 Telex: 8953084
p 3
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-
i The items shown in this advert are just a small selection taken
from our Catalogue containing ything from Resi to the
I

your coundeef conneetion in the world of eomponente
Dept PW1, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN ~ TEL:018833705 01883 2289

VOLTAGE
_REGULATOR

- ROD AERIALS
Positive FRAT L & MW (300p1)
L EESHJ. FRAZ L & MW {500p1)
v
. Bv. By, |.E. TRANSFORMERS
Ali 32p each 1FT 13 465KH:

TBM SERIES 500mA 1FT 14 4B5KH!

S, by, Bv. 12, 15v tH I i

20v & 24v IFT 17 1.6MH;

All 4o IFT 18 4B5KH:

7800 SERIES 1A 1FT 18 1.6MH:

Sv, By, 12v, 15v, TRANSISTOR RANGE
16w, & 24v, 17 | BLUE

All B%p 21 | YELLow

Nogative T 3 RED £1.06

4T | AND
79M SERIES 500mA 5T | WHITE

Sv, Bw. By, 12v, 15v, DUAL PURPOSE RANGE
0P1 ] BLUE

100KHz 403 | §Wan HISTAB
1.17 | 1L.OMH: 345 l'n\fm HI/STAB
117 | 20MH: 345 Il 2p each

2097152MH:z 3145 | 100 + £1.75

9 0.1 Watt Carbon
a1 | Eoie L

Logllin LS
TUNING CAPACITORS |FEetzENN

DILECON TRIMMERS | Dyal Log Lin WIS

a1
via | Sou el POTENTIOMETERS
= 10.7MH:z 345

DENCO COILS QUARTZ CRYSTALS RESISTORS

5% 270-10M
5% 100-1M

2 5625MH: 145
811 3z7680mH; 345 PRESETS
87 | 3 194304Min 345

a7
62

3
J2

100p!  1.94 40pf Max 25
I E|  SLIDERS

CAPACITORS

Ceramics All in stock send
Electrlytics lat catalogue SAE

AUDID AMP KITS

387
460

31 DIGIT

METER KITS

20v & v, Spl. 10pt, 15p1, 25p0 221
Al 18p DP2 vgunw 20pl. !')EI;]Ir — %;}
A DP3 | GREEN BG0pt, 75p1, 100pt
7900 SERIES 14 0P b RED 7 i d
Sv, By, 12v. 15 OPs | AND 3851 Palyester Silver Mica
’;}Ilés’?- WHITE 36501 + 3659t Polystyrene  Mylar
‘00" 20801 + 178!
VAHI.I\BI.ES Tantalum Bead
CAIZ3 0L A3 ELEMENTS AND BITS
L200 195
lmgg;" %55 1.80 50, 51_;;; 52 —_—" i:
u K 32 1.80 6/1106.53p 101 .4 758 7 Watts
st 207 210 1100.1101, 1102 1103 53 |RRT
LM345K 891
REELS OF SOLDER
BZY8E 40OMW Range 18 WG Sie 5
9p each 837 22 SWG Swe PC1IS
BZXE1 1.3 WATT Range Spare Nozrle 88 18 5WG Sire 12

Bp each | Desolder Braid B3 ST3 Seldering Irom Stand i 7107 LED.

atest in Microprocessors. Order your copy today FREE with all
orders upon request or SAE
VEROBOARD LINEAR IC's IC SOCKETS
Sire inches 0.1 clclad Expnﬁ DiL BFIN 113
; 2 748 8 Pin 38 I A
25 LM301 20 | 187 -
15 | LM307 50 | 28
375 x 175 80 | m308 81 | 40PN i}
175 x 50 20 | (wmiza 58 | Toss
*17x25 188 1 M350 88 | 10PN
:;; 3.15‘ m LM381 167
*113 x4
Pin insertion tool 1.38 i:’é‘}%{]'% 1?2 THANSISTOHS
Spot face cutter a8 NESS5S 25
Vesoping per 100 A2 1BAY LAY 1.16 BCIOT 10
TCAB40 184 | gCios A0
VERO BOXES 1042020 388 | stiggac 10
25238 415 B14a ]
*1798K 514 8c143 09
& RANGE SPECIAL ey e
$26724 &n OFFERS 80158 08
* 26736 1043 aC159 08
+ 26748 1413 8c193L 1
PLASTIC 5 x 741 for 100 | Bcigdt a2
2514F 208 | 4 555 for 1.00 BC184L A2
25166 233 | 2 x CA308E 100 | geaya 12
: %gm ;:: zo: Mcmg 188 | pczial 12
* 10 x TILZ0 J ;
- 2522K 395 | 10x 2Redted 100 :?3’2‘;‘ ‘é
SERIES 2 1 350
CASE BOX b 150 BF194 10
2037C 193 8F195 i
* 20888 521 BF196 1"
2073 1.08 EH 25 10
2
RESISTOR ’ Wi 2
NETWORKS 3 s :w Nz a
J B .
15000, 27000, 1K, 4.7K. 5(180°) .15 A0 | 2N29266 A2
10K, 47K, 100K B3p sach 5(240°) 15 a0 | 2N3055 5
{BARCLAYCARD
I number and providing

AT BLINKIN’' LAST

COLOURBOARD II

THE NEW 50HZ COLOUR VERSION OF OHIO SCIENTIFIC
IS HERE AND LIKE A TON OF BRICKS DOWN CRASHES THE PRICE OF
STANDARD SUPERBOARD II

e |
EEKARCZR & x ¢ u ]
BEEEE KN 88
AR E KRS NN =
Rnlsnalallﬂ

‘S SUPERBOARD Il

SO0HZ UK BLACK AND WHITE
SUPERBOARD 1l £159.95+.15% VAT
POST FREE

COLOURBOARD Il £205 + 15% VAT.

THE UNIQUE SPECIAL
OFFER YOU CAN'T RESIST

LR R ERE RS

* It bought with superboard or Colour

board these items are at the reduced

% prices shown first. Also sold separ-

ately at the bracketed prices. Add

¥ 15% VAT, Modulator and power

supply kit £7.95 (£11). 4K extra ram

£20 r£24 Display expansion kit 30

% jines « 54 characters a prox £15

(£20). Case £23 (£26). Colour con-

¥ yersion board fully assembled £45
|£45), Cassette recorder £13 (£15),

R L e L e TR

*x xx

BATTERY ELIMINATOR KIT

100ma radio types with press-stud con-

nectors 44v £1.49, 6v £1.49, 9v £1.49

4} .41y £1.92, 6. 6v £1.92, 9.9y £1.93.

Stabilized TTL. computer supply 5v 2A

£7.44, 5v 4A £12.60. Stabilized B-way
a

SINCLAIR [THANDAR) PRODUCTS

Oy @i @i}

~

SC110 10MH:z oscilloscope (Hlustrated)
£144.95. PFM200 £51.95, case £2.07,
adaptor £4.20, connector kit £13.95,
Microvision TV £89, mains adaptor £6.88.
PDM35 £34.23, mains adaplor £4.20,
case £2.07. DM350 £76.70, DM450
£102.17, DM235 £55.55. Accessories
for all 3 models:- rechargeable batteries
£7.99, mains adaptor/charger £4.20,
case £8.90. Enterprise prog calculator
£19.95. TG105 pulse generator E£87.
Bench frequency counter £150.

wpes  3/44/6/73/9/12/15/18v  100m
€360, 1A £6.50, 24 £9.84. Stabilized
variable voltage models 2-18v 100ma
£2.60, 1-3 1A £6.75, 1-30v 2A
£12.10. 12v car convertor 6/73/9v 14
£1.35.

BATTERY ELIMINATORS

3-way switched type with 4-way multijack
6/73/9 300ma £3.14. 100ma radio
models with press-stud connectors 9v
£3.77, 9 - 9y £4.99. Fully stabilized model
3/6/74/9v 400ma £6.50. Car converior
12v dc_input. output 3/4 }/6/74/9/12v
B00ma £2.76.

SWANLEY ELECTRONICS
Dept. PW, 32 Goldssl Rd., Swanley, Kent BRE BEZ.
Mail order only, Please add 35p postage. Prices include VAT unless stated. Lists

27p post free. Overseas customers deduct 1

Official credit orders welcome.

10

All our normal
discount prices . _

All

ALARM, ALARM CHRONOGRAPH
and CALCULATOR WATCHES

our normal discount prices for

OFFER CLOSES SEPTEMBER 30th, 1980
SUBJECT TO AVAILABILITY
Send 25p for our illustrated catalogue.

Tempus (Dept. PW)

TEMPUS FREEPOST, 164-167 East Road

Cambridge CB1 1BR. Tel. 0223 312866
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B
Infroduces DIRECT SELLING-
the Ultimate & Discount!!!

Fast becoming one of the "

top names
MOVING COIL
UK's No. 1 Cartridge HEAD AMP
2 MC 81 £48.87 H300 £51.75
\ Y 777EX £35 T100 £24.75
| & N 777E £25
o A% $ MOVING MAGNET | HEADSHELLS
LOUDSPEAKERS 4 7))/ 555X £7.28 | s100 £6
The complete fully reviewed D 100 £38 4 gggé §,}§;§§ S;g; ﬁ
range of Videotone Speakers  Minimax 11 £44
which dominate within their GB3 £50
class.Now at lowest ever prices. GB2 £60 TURNTABLES
GBS £207 Sansui SR222 Mk2 £69.00
D93 g40| MICROPHONES JVC LA 11 £64.00
- MU 105-22 £29.30 JVC SLQ 3 £140.00

MU 105-12 £22.25
£17.39

MU25C

S

This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.

30 watt amp MC input SA4130 £75.00

Stereo Tuner ST4120 £68.00 : i our Engi

Cassette full features SC3200 £98.00 selected them from i ngineers have special|

50 Watt amplifier WA7700 £77.00 B import them girei?zur\?gﬁiﬁ'e‘ﬁé: urees throughout the world and
period on all prod::tes. ;hg?gz i

20 Watt amplifier LA2020 £58.00

the measure of our confidence,

| HEADPHONES SEND FOR OUR
" HP 90 Headphone £12.65 LATEST FREE BROCHURE
| HP 80 Headphone £9.69 AND DETAIL LIST OF LOCAL

SALES OUTLETS IN THE U.K.

Superbly made with top flight

el : | VIDEOTONE f i
i 98 CROFTON PARK ROAD, —

VIDEO I DNE CROFTON PARK, LONDON SE4 . |

| Tel:01-6908511/2 i

= Please send me your Direct Selling Brochure and list of sales outlets. I

| name |

1 1

I Address I

| PW10/80 |

Practical Wireless, October 1980
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A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 8582

Also retal shops: 325 Edgware Road, London W2,
40 Cricklewood Broadway, London NW2. 85 West Regent 51., Glasgow,
108A Stokes Croft Bristol,

L /Marshall’s

CAPACITORS: BOXES & CASES TTL see catalogue for full range |[SOLDERING EQUIPMENT

Mullard Ceramic 63v range See catalogue for full range. HosoN  DoM. SNMmAMEo IRONS-ANTEX

1pF to 10,000pF E 24 range Aluminium boxes 13 sizes. shra0aN €014 Shraaan f032 15 watt C15 £3.95

all at £0.06 each Rexine Covered boxes 7 sizes. N foaa  snraesw  foss | 15watt CCN  £4.20

Siemens Ceramic 63v B37448/9 | NEW RANGE TMEC CASES Doisen B33 e BE [17 watt CX17 £4.20

.01: .022: .033: .047mF @ £0.06 | Send S.A.E. for details & types I fhae AN B3 |25 watt X25 £4.20

.068: .1mF @ £0.08: .22mF @ Price range. £14.04 to £17.00 iR Fas Sy e Stand £1.50

£0.11 i, ABS PLASTIC BOXES Soaan  fom  swaaw s | DESOLDERING TOOL

CF Fan Voiteges Coramic Diica: | 3 x 21679 43" N G5 waiw (33 | Solder £6.50

PricesFEO.O'l to £0.18 Range 3% x 2%" x 12" Prices as E:_:::gx EE;%, Shruizon EE?E :

100pF to 10.000pF wirr o mar o 4100 CAtalogue SNoMON (016 SNraasN  Coed SINCLAIR INSTRUMENTS

Voltage range up to 6Kv. 4% x 3%" x 1% snzazah 006 SNTAT4EN €105 Lt ,

See catalogue for details. 8" x4%"x3" EEE:EE 019 EEE:@“N! ES_;E Ol M”“"“epférms £ 3450

Comprehensive range Siemens BAZELLI INSTRUMENT CASES | Swreion o1 swreisn  coao i ~ DM235 £ 52.50

Layer Polyester Caps: .001 to 5 sizes. SN foa1  swaem  fos o “ DM350 £ 72.50

3 3ITIF SNT43EN £0.21 SNT4160AN  £0.TO "

Prices £ 07 to £0.63 Miscellaneous hardware SNTA4AN  £087  SNTAIGIAN 10 N " DM450 £ 99.00
rices £0.07 to £0. % includin SNI44IN a0 swasian o0 | Digital Frequency Meter

See catalogue for details 9 SN2445N €066  SN74164N €080 9 q Y

Lo 9 £ Mull de;' Vero Board: Superstrips: SNIEAN  Co4n  sNIdlesN  £o80 PFM200 £ 49.80
arge range of Viu/lard/Siemens | y/o.q Breadboard, i foss  Swaan  coa | Low Power Oscilloscope

Electrolytic Axial/Radial Vero boxes (see catalogue for SNISON €018 SNIVEN  [083 SC110 £139.00

Capacitance values 1.0mF to full range). SN7eSIN  fo1s  SniaN  for3 -

10,000mF ey o wemy o [CRIMSON ELEKTRIK HI FI

Voltage ranges 25v: 40v: 63v: SN et asm o |MODULES

100v: S fo3s swamsan fi10 | CEGO8 Power Amp £18.26

Prices and types as catalogue INljeN o Snyeibsan (1a¢ | CE1004 " £21.30

Also Mullard C280; Siemens N o Swmen (e |CE1008 " " £23.91

83223;/1:"1'8“%3321 10,{Alllfr‘rces Card Frames: Fliptop boxes: swamy 71 swawn o7 | opEq704 0 ¢ £30.43

net + and postage/packaging.| etc etc. SN Mo avdmN  mow | CEY7080 " £3043

TOOLS BAHCO \ | 1980 caraLocue us  foxn fwas oa |SPol  PowerUnit £76.98

Side Cutter with Bezel. U.K.: 65p post paid Srdoan gy Shew oo oPSB i " £26.09

Sl e sihont o e | BT e OB & SWITCHES | Crat e Ao £2557

? ) . Big selection as catalogue CPR1S Pre Amp £38.70
post paid
Vero Metal Shears. Also Resistors; Presets; Pots; All prices + VAT + postage/
Other items as catalogue. Mail order: 01-624 8582 Opto; Semiconductors etc. packaging

BOMB PROOF PRACTICAL WIRELESS T.V. SOUND TUNER
(Nov. 75 article by A, C. Alnsile) Copy of original article supplied on request
IF Sub-Assembly (G8) £7.82. P&P 85p.
P OW E R | Mullard ELC1043 V'cap UHF Tuner £6-33. P&P 40p.
" 3-way Station Control Unit £1-38. P&P 30p.

Fiars 6-way Station Control Unit (Special Offer) £1.15. P&P
' 35p.
Power Supply Prtd Circuit Board £1-15. P&P 35p.

Res, Caps, Semiconds, etc. for above £6.-67. P&P 45p.
Mains Transformer for above £3.80. P&P 35p.

The WINTON is still the OUTSTANDING KIT P&P all items £1.00.

ACHIEVEMENT of the decade. Using POWER MOS-FET's Price of goods and P&P i 9

in the OUTPUT STAGE it provides a 50+50 WATTS at less i gaoc.s;ﬁ:n wﬁcofr?:;!:td :Ifu’psp/rsexﬁz

than 0.1% distortion over the whole audio band. s

The Power MOS-FET's we use are practically ‘Bomb Proof MANOR s U PPL!ES

without the need for distortion introducing protection 172 WEST END LANE, LONDON NW6
devices, or as some coyly name them “Thermal Overload (Near W. Hampstead Tube Stn.) Tel. 01-794 8751
Cutouts”. Our MOS-FET's don't suffer from thermal
S:Jnawav or secondary breakdown as ordinary transistors PROGRESSIVE RADIO
R 23 g h build fini ith ALL ORDERS DESPATCHED BY RETURN POST
equiring around twenty hours to build you finish up wit SEMICONDUCTORS. 2N5062 {100V BOOmA) SCR 18p, BX504 opto isolator 26p. CA3130
an amplifier which is equal to, or better than ready built 95p. TBABOO 50p. Tag4443 SCR 45p. Texas R 1038 power trnns.ltlp,;’Dn‘H 5551., zsg.P i o
= H = SWITCHES. Min. toggles, SPST Bx5x7mm 42p. DPDT 8x7x7mm .
designs ;3_0:“:_9 up\;v:rdts obeﬁ:?p, and VI?U have the enor 12 11x9mm 77p. HEAVY DUTY-DPDT 240VAC 10 Amp 3Bp. PUSH TYPE. push on 16x6mm
mous satistaction of havin ullt It yourselt. 15p, push to break version 17p. 16 pin D.1.L. switch 40p.
. - 9 ¥ . . DISPLAYS. 4 digit LED clock displays with message centre, 0.6" figures, com. cath. with data
A 12p stamp will bring you the full details or better still, £3.25p. NSA1198 84 digit multiplexed displays, com. cath, with data sheet £1.45p. SPECIAL
send your cheque for the best amplifier kit around. POWER OFFER TIL209 Red LED's 10 for 75p.
MOS-FET's RULE, O.K LINEAR 1,C.'s. LM30O 40p, LM301 55p, LM308 £1.30, LM324 £1.00, LM388 95p, LM358
il 50p, LM3B6 80p, LM3300 80p, LM3903 7;.;, CA1310 ga.m, c.;sgmiocyn. ,&ggg:
i £1.30, CA3035 £2.20, CA3046 85p, CA3098 95p, CA3130 95p, CAI1 P,
\?v?mg’ﬂETE KR 54K, paste-macessary, to:buld ::263;'\;\3 £1.40, MC1312 £1.60, MC1330 £1.40, MC1458 40p, NE550 £1.00, NE544 £1.40, NESES
. £1.70, NES66 £1.70, TAA550 40p, TAAG21 £2.20, TBAG41 £1.30, NES56 50p.
: ] ) GPO TELEPHONE DIALS £1.00 (new). JACKSONS C804 S0pf var. capacitors 50p each
Order with complete confidence (C.W.0O. only please) from: TOOLS. 5 piece p screwdriver sats, Individual handias only £1,05 sei.

T ] &T' E L E CT R 0 N I c S '-::I?HPZE'?H‘-::;DLE:::;T:V}& i;il:;g!:;f!s with insulated crocs each end 90p.

STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.50p.

Green Hayes, Surlingham Lane, Rockland St. Mary, MINIATURE SOLID STATE BUZZERS. 33x 17 15mm, output at 3 feet 70db., 15ma drain,
: voltage range 4-15vdc 75p. Loud buzzers imechanical] 6 volts 55p, 12 volt 65p.
Norwich, NR14 7HH. Telephone 05088 632 Cash with order please, official orders welcome from schools etc., please add 30p
PRICE INCLUSIVE OF \f’.A,T. & CARRIAGE. postage and packing. VAT inclusive. SAE for latest ilfustrated stock list.
Callers by appointment only 31, CHEAPSIDE, LIVERPOOL L2 2DY
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ZETRON CLOCK RADIO Full fidelity
AM-FM-LW radio with green tube

electronic time display. Alarm,
seftable anywhere in 24 hour period,
can also activate radio to provide
wake-to-music facility. 60 minute
sleep timer with auto shut-off and
touch snooze control. Auto bright-
ness control. Power failure indication.

£16.95 + 85p p&p.

SEIKO QUARTZ LCD MEMORY-
BANK CALENDAR WATCH

Displays hour, minute, second,
month, day of the week and date in 12
hour indication — or 24 hour at the
touch of a button. Button touch also

Fe— display month and year and dates for
r S — —— — — I S S S SE— —— — Lttt — 1
To: Mitrad, 68-70 High Street, Kettering, Northants. I

Please send me:

Total value of my order £

MNo.

I enclose cheque/PO or debit my Access/Barcloycard

Zetron clock radio(s) at £17.80 inc p&p
Seiko Watch(es) at £50.80 inc p&p
Pen Watch(es) at £12.00 inc p&p

EN B

Name

Signature

Address _

Practical Wireless, October 1980

E(:redii card holders may telephone (0536) 522024 24 hours a doy stating card number for immediate
attention. All orders despatched within 48 hours. Delivery subject o availability. Full refund if not
completely satisfied. Mitrad. Registered in England No. 1500613, Code: PW.

|
I
I
|
|
I
(block letters please) I
I
|
|
I
|

www americanradiohistory com

The premier mail order house
specialising in quality products
and superior after-sales care.

a designated month with Sunday
dates flashing. Stores dates in
memory up to 11 chead, flashes
‘MEMO’ on designated dates.
llluminated time and calendar
display. Display flashes when battery
nears life end. Stainless steel case
and wrist strap (adjustable). In
presentation case with instructions.

£49.95 + 85p p&p.

PANTER QUARTZ PEN WATCH

Five function LCD pen watch showing
hours, minutes, seconds, month and
date. Computerised four year date
memory. Ball point pen. Stainless
steel case. Price includes presenta-
tion case and full instructions.

£12.00 inc. p&p.

From the collection of 12 month
guaranteed leading make products
offered through Mitrad’s 48 hour
distribution system and backed by
Mitrad’s own service organisation.
For complete product range, ring or
write for catalogue. Trade price list
available for bulk buyers.

L

MITRAD 68-70 High St.,
Kettering, Northants.
Telephone 0536 522024
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51 50 1048 1:52| 16.18.20,24.30.36.40.48.600r | 187 30 18 1872 239 204 1A14  01822:018:20 ol Ll o adev 14055'50 60p
.0- -0-30V. 226 6 41 DA -0- : .
lag g g }5:3: :_g; 24v-0-24V or 30V-0-30 239 50 12-0-12 2.88 037 150ma, 6.3V - 4A £5.50 £1-04
89 100 18.98 1.g9| Aef Amps  Prica P&P SPECIAL OFFER AVO TEST METERS FAT08 - BK to 3K  matching trans.
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74934 ?fa 74196 95p | 74LS175 110p| 74C95  130p | 4059 $00p Callers welcome LONDON NW10
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Master Electronics
the new Practical way.

Conquer the ‘Chip' — Easy-Fast-Exciting!

AND MASTER ALL THE NEW TECHNIQUES @ Recognition of Electronic Components.

IN MODERN ELECTRONICS. @ Understand and draw Circuit Diagrams.
@ Experience with handling Solid State Circuits
@ Build an Oscilloscope. and "“Chips”".
- Carry out over 40 full experiments @ Testing and Servicing of Radio, T.V., Hi-Fi
including work on Digital Electronic and all types of modern computerised
Circuits. equipment.
[ "Colour Brochure — without any obligation. Post to — swioerz
| F BRITISH NATIONAL RADIO & ELECTRONICS sCHOOL |
[ n 4 Cleveland Road, Jersey, Channel Islands. '
l B e w0 o imaw o sosmnsy v S ORI ¥ 306 BRTRTEE 55 59 FEF 55 mevrormmsas vt wg for o o |
' E AGERGES: s i 106 wew 5% 50 S0EE U8 58 FRIK65 55 HF U8 59005, dion s e e o e Bt S8 st s l
e B e e e e |
Practical Wireless, October 1980 15

wWWw americanradiohistorv com



16

The Sinclair ZX80.

Price breakdown .
ZX80and manual: £69.52
VAT: £10.43

Post and packing FREE

£79%

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excite-

ment...now make the kit!

Thisis the ZX80. '‘Personal Computer World' gave

it Sstars for ‘'excellent value.' Benchmark tests
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous.

To help you appreciate its value, the price is
shown above with and without VAT. This is so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices.

‘Excellent value’ indeed!

Forjust £79.95 (including VAT and p&p) you
get everything you need to build a personal
computerathome...PCB, with IC sockets for
allICs; case; leads for direct connectionto a
cassette recorder and television (black and
white or colour); everything!

Yet the ZX80 really is a complete, powerful,
full-facility computer, matching or surpassing
other personal computers at several times
the price.

The ZX80is programmed in BASIC, the
world’s most popularcomputerlanguage for
beginners and experts alike.

The ZX80is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Itimmediately proves what agood job you've

done: connectitto your TV..linkitto an
appropriate power source*...and you're
ready to go.

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
allICs.

® Complete components set, including all
ICs—-all manufactured by selected world-
leading suppliers.

® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean,

® Ready-moulded case.

® Leads and plugs for connection to
domestic TV and cassette recorder
(Programs can be SAVEd and LOADed
oh to a portable cassette recortier.)

@ FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptorof 600mAat9VvDC
nominal unregulated (available
separately-see coupon).

@ Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available -see coupon).

*Use a 600 mA at 9V DC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupaon)

The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80is not just another
personal computer. Quite apart fromits
exceptionally low price, the ZX80 has two
uniquely advanced components: the Sinclair
BASIC interpreter; and the Sinclair teach-
yourself BASIC manual.
The unique Sinclair BASIC interpreter offers

remarkable programming advantages:

® Unique 'one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have their own single-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errorsimmediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to
run them.

® Excellent string-handling capability—takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.qg.
comparison). The ZX80 also has string input-
torequestaline of text when necessary.
Strings do not need to be dimensioned.

® Up to 26single dimension arrays.

@ FOR/NEXT loops nested up to 26

® Variable names of any length,

@ BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

® Exceptionally powerful edit facilities, allows
modification of existing program lines

® Randomise function, useful for games and
secret codes, as well as more serious
applications.

@ Timerunder program control.

® PEEK and POKE enable entry of machine
code instructions. USR causes jump to a
user's machine language sub-routine.

@ High-resolution graphics with 22 standard
graphic symbols.

@ All characters printable in reverse under
program control.

® Lines of unlimited length,

www americanradiohistorv com

Fewer chips, compact
design, volume production-
more power per pound!

The ZX80 owes its remarkable low price to
its remarkable design: the whole system is
packed on to fewer, newer, more powerful
and advanced LS| chips. Asingle SUPER ROM,
forinstance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytes in a conven-
tional computer-typically storing 100 lines of
BASIC. (Key words occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80
is faster than all other personal computers.

No other personal computer offers this
unique combination of high capability and
low price

Z80 A microprocessor—new,
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
evermade,

Sockets for TV,
cassette recorder,
powersupply.

SUPER ROM,

Clock.
UHFTV Rugged,
modulator. flush,
Sinclair
keyboard.

RAM chips.
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The Sinclair teach-yourself
BASIC manual.

If the specifications of the Sinclair ZX80
mean little to you-don't worry. They're all
explained in the specially-written 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming—from first principles to complex
programs. (Available separately-purchase
price refunded if you buy a ZX80 later.)
Ahardware manual is also included with
every kit

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!

The ZXB0 kit costs amere £79.95. Can't
wait to have a ZX80 up and running? No
problem!it's also available, ready assembled
and complete with mains adaptor, for
only £99.95.

Demand for the ZX80is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. We'll acknowledge each order by
return, and tell you exactly when your ZX80
will be delivered. If you choose not to wait, you
can cancel your orderimmediately, and your
money will be refunded at once. Again, of
course, you may return your ZX80 as received
within 14 days for a full refund. We want you to
be satisfied beyond all doubt-and we have
no doubt that you will be.,

| — g — |
2X80

Science of Cambridge Ltd
B Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: 0223 311488.
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ORDER

ZX80 software-
now available!

See advertisements in Personal
ComputerWorld. Electronics Today
International, and other journals.

New dedicated software -developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80. More
software available soon-from leading consult-
ancies and software houses.

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Remember: all prices shown include VAT, postage and packing. No hidden extras.
I FORM  please send me: I
I Quantity | Item Item price Total l
£ £
I Sinclair ZX80 Personal Computer kit(s). Price inzludes I
ZXB0BASIC manual, excludes mains adaplor £79.95
I Ready-assembled Sinclair ZX80 Personal Computer(s) I
Price includes ZX80 BASIC manual and mains
I adaptor £99.95 I
I Mains Adaptor(s) (600 mA at 9V DC nominal unregulated) 8.95
Memory Expansion Board(s) (each one takes up to I
I 3K bytes) 12.00
RAM Memory chips-standard 1K bytes capacity 16.00 I
I Sinclair ZX80 Manual(s) (manual free with every ZX80 kit I
orready-made computer) 5.00
I NB. Your Sinclair ZX80 may qualify as a business expense TOTAL £ I
I | enclose a cheque/postal order payable to Science of Cambridge Ltd for £ I
I Please print I
Name: Mr/Mrs/Miss
I Address 2 I
PW 10/80
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PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

SPECIFICATIONS

Max. Qutput power
Operating voltage (OC)
Loads

Frequency response Measured at 100 watts 25Hz-20kHz

Sensitivity for 100 watts

Typical TH.D. @ 50 wants 4 ohms load
205 x 90 and 180 x 36 mm
The P.E. power amp kit is a module for high power
applications—disco units, guitar amplifiers, public
address systems and even high power domestic systems.
The unit is protected against short circuiting of the load

Dimensions

125 wan AMS
50-80 Max.
4-16 ohms
and circuit diagrams.
400mV @ 47K

0.1 % 125 watt power amp kit

ACCESSORIES

Suitable LS. coupling electrolytic

Suitable Mains Power Supply Unit
sufficient for one power amp

and is safe in an open circuit condition. A large salety

margin exists by use of generously rated components, the

output stage uses four 115 watt transistors normally only
two would be used, result, a high powered rugged unit.

The PC Board is backprinted, etched and ready 1o drill for
ease of construction, and the aluminium chassis is
prelormed and ready to use. supplied with all parts

£9 50
. £1.00 p&p

f‘ -00 plus 20p p&p
£7- 50|ﬂus £2.75 php

ACCESSORIES available only when purchasing packs.

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In easy to build torm
P.C.B.s backprinted, eiched
and dnlled ready 10 use

DIY PACK 1 2 x power amp kits
LP1182/ preamp module, suitable for
ceramic and auxiliary inputs.

DIYPACK2 2 x power amp kits LP1184
preamp module suitable for magnetic
ceramic and auxiliary inpuls.

DIY SPEAKER KIT  Two 8" x 5" approx.
4 ohm bass.

12+ 12 WATT AMPLIFIER
KIT NOTE: lor use with 4 1o 8 ohms speakers

With up-to-the-minute features. To complete you just supply
screws, connecting wire and solder. Features include din input
sockets for ceramic cartridge, microphone, tape or tuner
Outputs—tape, speakers and headphones. By the press of a
button it transforms into a 24 watt mono disco amplifier with twin
deck mixing. The kit incorporates a Mullard LP1183 pre-amp
module, plus 2 power amplifier assembly kits and mains power
supply. Also featured 4 shider level controls, rotary bass and treble
controls and 6 push button switches. Silver finish lascia panel with
matching knobs, Easy to assemble teak simulate cabinet and ready
made metal work. For further information instructions are
available price 50p. Free with kit

Size 9% x 83" x 4" approx. £1 3 95
NOTE: [

for use with 4 1o 8 ohms speakers, plus £2.55 php

BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER
ACCESSORIES AND L.S. KIT EXTRA (not available separately)

L]
plus £1.10 p&p

£8.50

plus £1.15 p&p

£3.50

plus £1.70 p&p

£6.00

DIY ACCESSORIES  Mains transformer
smoothing capacitor rectifier 4 x slidec
controls, for base, treble and volume.

£3.00

; § Lo ’ plus £1.60 p&p
ACCESSORIES: Available only
at time of purchase of Bargain Packs

BSR chassis
record player deck
with manual set
down and return,
complete with
stereo ceramic
cartridge. £8.50 plus £2.75 p&p when

purchased with amplifier available separately £10.50 plus £2.75 p&p.

TWO WAY SPEAKER KIT. 2 Phillips 8" approx speakers
£4.75 per stereo pair plus [1.50 p&p when purchased with amplifier
available separately £6.75 plus £1.50 p&p.
ALSO AVAILABLE Sterec magnetic pre-amp conversion kit all
components including P.C.B. to conven your ceramic input on the

12 + 12 amo 1o magnetic. £2,00 when purchased with kit featured
above. £4.00 separately inc. p&p.

BSH Manual single play
record deck with aute return and
cueing lever. Fitted with stereo
ceramic cartridge 2 speeds with 45
rpm spindle adaptor ideally suited
for home or disco use.

f 1 2 : 2 OUR PRICE

1 iy
PusELTE Pl Size approx 13" x 11"

PHILLIPS RECORD PLAYER
DECK GC037

Size approx 15%" x 12%"

Hi Fi record player deck. 2 speed,
damped cueing, auto shut-off, belt
drive with floating sub chassis 1o
minimise acoustic feedback. Com-
plete with GP401 stereo magnetic
cartridge—LIMITED STOCK.

OFFER J SAVEMONEY by purchasing 12 + 12 amp kit, BSR

record deck and speaker kit together for only

PRACTICAL ELECTRONICS

CARRADIOKIT £10.50

(Constructors pack 7)

plus £1.75 plp

*Easy 1o build * 5 push button tuning
* Modern styling design * All new unused components

*6 watt output * Ready etched & punched P.C.B.

* Incorporates suppression circuits * Now with tape input socket

All the electronic components to build the radie, you supply only
the wire and solder as featured in the Practical Electronics March
issue. Features: Pre-set tuning with five push button options,
black illuminated tuning scale. with matching rotary control knobs,
one, combining on/off volume and tane-control, the other for
manual tuning, each set on wood simulated fascia.

The P.E. Traveller has a 6 waits output, neg ground and incor-
porates an integrated circuit output stage. a Mullard IF module
LP1181 ceramic filter type, pre-aligned and assembled and a Bird
pre-aligned push button tuning unit. The radio fits easily in o
under dashboards.

Complete with instructions

CONSTRUCTORS PACK 7A

Suitable stainless steel fully retractable locking aerial and

25.50,., ..

UNBEATABLE OFFER AT

£27.50

complete
plus £2.75 plp

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo
jack sockel. Functions switch for mic magnetic and crystal pickups, lape
and auxiliary. Rear panel features fuse holder, DIN speaker and input
socket 30 + 30 watts. AMS B0 + 60 watts peak for use with 4 10 B ohm
speakers. Size 14%" x 10" approx.

reaov 1o pLay £32.90 5.,

plus

BARGAIN OFFER!!

e

ARISTON PICK UP

Ariston pick-up arm manufactured in Japan.
Complete with headshell.
Listed price over £30.00

£11.95

OURPRICE  plus £2.50 p&p

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminiou fascia and rotary controls,
Size approx 14" x 4" x 10%. Five venical slide
controls, master valume, tape leverl, mic level, deck

R|IITnV|]|C

level, PLUS INTER DECK FADER for perfect graduated change
from record deck No. 1 to No. 2, or vice versa. Pre fade level

controls (PAL) lets YOU hear next disc before £7 6 u 0
.

fading it in. VU meter monitors output level
plus £4.00 p&p

323 EDGWARE ROAD, LONDON W2
21C HIGH STREET, ACTON W3 BNG

ACTON: Mail Order only, No callers

speaker (approx. 6" x 4”) is per pack, ALL PRICES INCLUDE VAT AT 15% push-pull switches.
available as a kit complete £1 .9 5 php £1.00 All items sutject 1o availability. Price correct at Independent bass
Pack 7A may only be purchased at the same time as Pack 7 and subject to chanye without notice. and treble controls
NOFE: Gomsbuwtads pack 7 g 5.2 For further information send for our instruction booklet Tl A WOk
sold complete with radio kit . D including p&p NOTE: 20p plus stamped addressed envelope. £3 u 6 u
FEATURED PROJECTIN PRACTICAL ELECTRONICS Persons under 16 years not served without parent’s authorisation. plus B.Z.O p&p

Output 100 watts RMS 200 watts peak.
50 WATT MONO DISCO AMPLIFIER

Size appox 13%" x 5% x 6%, 50 wans rms. 100 watts peak
output, Big features include two disc inputs, both for ceramic
cartridges, tape input and microphone input. Level mixing controls
fitted with integral - 2

) et

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GooDS OESPATCHED TO MAINLAND AND M. IRELAND ONLY
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Chips with Everything

ELL, not quite everything, though looking at current advertisements it

seems that radio amateurs are probably more exposed to the effects of the

microprocessor than any other group outside industry. A quick scan (no pun
intended) of current advertisements reveals over a dozen different MPU-based rigs
and scanning receivers on offer, and there are more on the way. When
microprocessor applications in RTTY and station management are added, it is
pretty obvious that the amateur is now, as always, in the forefront of technology. -

Qur editorial policy on Practical Wireless has been not to get involved in
microprocessor basics or computing applications. For those that are interested,
there are plenty of publications covering that field in depth, including our sister
magazine Practical Electronics. We shall, though, be dealing with radio-related
applications of the microprocessor, as suitable articles become available, and our
current series on RTTY will include information on MPU-based terminals.

This month we begin what is, so far as we are aware, the first published home-
constructor project incorporating a microprocessor as the control element. Here,
we discount things such as musical doorbells and TV games which have, to a great
extent, been invented to make use of the power and versatility of the “silicon chip”,
as it has come to be known outside the electronics industry. It is a pity that this title
has been latched on to with such vigour by the popular press, and others who
should know better. Its use unfortunately gives rise to such nonsenses as a recent
statement by a motor industry spokesman, on the subject of in-car computers, in
which he forecast that all new vehicles would soon be controlled by printed circuit
boards, carrying silicon chips and integrated circuits (my italics).

Our first microprocessor project is the PW “Sherborne”, a four-band broadcast
tuner based on a dedicated MPU, which takes over many traditional functions and
also allows several new ones which were previously impossible, or at best
impractical. We hope that many of you will enjoy building it, or at least learning

about the techniques involved.

* * *

* *

On a sadder note, | have to announce our increased cover-price this month. | know
only too well the effects that increases in prices have on us all, but hope that you
will find that Practical Wireless continues to represent good value for money.

Dol

Licence Changes Coming

In the House of Commons on 14 July

1980, Mr Wheeler MP, asked Mr
Whitelaw, the Home Secretary, if he
considers it necessary for all low power
radio devices to be licensed; and if he
will make a statement.

In a written reply, Mr Whitelaw said:
“While licensing must remain the main
regulatory control over the use of radio
equipment, | have concluded that a
simpler system would be appropriate in
the case of certain low-powered
devices. As a first step, | propose to
bring forward in the next few months
regulations under the Wireless
Telegraphy Act 1949, exempting
model control equipment and metal
detectors from licensing. Broadly

www americanradiohicstory com

speaking, it is my intention that the
conditions of exemption will reflect the
simple licensing conditions at present
in force in respect of these devices,
with the result that existing licence
holders will be able to pursue their
hobbies exactly as now.” '

Mr Whitelaw concluded by saying:
"My proposals will help reduce the
work of my Department, and will lead
to less bureaucratic control and to
greater freedom for individuals. At a
later stage | hope to identify other
limited categories of radio device
which can be dealt with similarly.”

But be warned, | am advised by the
Home Office that until the Act is
modified users will be required to
apply for licences in the usual way.
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“TAMAR’ ...

28 VIHz TRANSVERTER DRIVER

R.S.HEWES FSERT G3TDR

Readers who intend to operate the PW Tamar
should be in possession of the appropriate licence
issued by the Home Office to those who have passed
the City and Guilds Radio Amateurs’ Examination.
Details may be obtained from: The Home Office,
Radio Regulatory Department, Amateur Licensing
Section, Waterloo Bridge House, Waterloo Road,
London SE1 8UA.

When the construction of the transceiver is complete and
all sections functioning correctly, the alignment can be
carried out. The alignment process is basically simple and
provided that each step is followed carefully and use of the

necessary equipment can be obtained, then no great

problems should arise. A word of caution though: dust
cores in the coils are very easily broken, so use only the
correct trimming tool for the core to be adjusted.

General Requirements

The alignment can be carried out with the aid of a good.
stable signal generator covering 9MHz and 28-30MHz,
and a sensitive millivoltmeter fitted with a r.f. probe. A
digital frequency meter would greatly facilitate the setting
up of the oscillators, and an oscilloscope would prove
useful in monitoring waveforms generated in the
transceiver.

The millivoltmeter can be terminated by a 50Q 2W car-
bon resistor for output power measurements using the
familiar formula:

[

E
R

An a.c./d.c. multimeter is invaluable for checking initially
for short-circuits and thence for d.c. voltage conditions,
and can also serve as an audio wattmeter if it is terminated
with an 8Q 2W wire-wound resistor. This will be useful for
measurement of audio output and for aligning the receiver
section of the transceiver in conjunction with the meter
MI.

Pnut s

Receiver Alignment

Commence by aligning the receiver section. Inject a
9MHz signal into pin 4 of IC1 via C34 (across R81) and
align T4 for maximum output on the “S” meter. Transfer
the 9MHz signal to gate | of Tr3 and align T2 and T1 for
maximum output on the meter, carefully setting the
generator to the crystal filter centre frequency. Adjust T3
for maximum output across D7 using the millivoltmeter.

20
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Next, check that the c.i.o. is operating at 8998.5kHz by
monitoring the output at T8 secondary and check that the
output level is between 400-500mV. Set to the correct fre-
quency by careful adjustment of VC14, then check that
the b.c.o. is operating at 15-666MHz and 16-666MHz by
monitoring the output at T13 secondary whilst switching
S5. Set to the correct frequencies by adjustment of VCI15
and VCI16 respectively and check that the output level is
approximately 150mV.

Next, set the v.f.o. frequency range to 3-333MHz-
4-333MHz exactly by monitoring the output at Trll
source (across R120). Adjust L7 at the L.f. end and VC7 at
the h.f. end respectively until the correct range is obtained,
checking that the output level is approximately 100mV.
The value of R188 affects the “law™ of VR 14, the main
tuning potentiometer, and may be varied from
the value shown in Fig. S to achieve the best linearity of
the tuning scale.

Set VRI1 for minimuin b.c.o. output. Transfer the
millivoltmeter to the junction of R140. L10, and chassis,
setting S5 to the 28-29MHz range. Adjust T11 and T12
at the L.f. end and VC8 and VC9 at the h.f. end of the band
for maximum output. Repeat these operations until no
further output can be obtained, then set S5 to the
29-30MHz range.

Check that the output level is approximately the same
on 29-30MHz as on 28-29MHz, bearing in mind minor
variations in output over the two ranges can be ignored
and the output level should be approximately 1.5V r.m.s.
The d.f.m. can be used to check the output frequencies
which will be 19-20MHz and 20-21MHz respectively:
Transfer the signal generator to SK1 and set S5 to
28-29MHz. Adjust L2 and L3 for maximum output at
28MHz, then set S5 to 29-30MHz and adjust VC3 and
VC4 for maximum output at 30MHz.

Repeat these operations until no further increase in out-
put is obtained, the transceiver being tuned over each band
to check for equal sensitivity levels. This completes the
alignment of the receiver section and the setting up of the
oscillators.

Transmitter Alignment

To align the transmitter section, plug in a shorting type
c.w. key and set VR7 (RF Drive) for minimum r.f. drive
level. Set S2 to c.w. and depress the key to obtain the
transmit function. Set VR12 to give 300mV at pin 4 of
IC5. Using the millivoltmeter and/or oscilloscope. align T6
and T5 for maximum output using the monitoring point
across R78. Transfer the monitoring point to T7 secon-
dary and adjust T7 for maximum output which should be
approximately 100mV. Now adjust VR 12 for zero audio
output from IC4a, then adjust VRS for optimum carrier
rejection. Reset VR 12 to give 300mV at pin 4 of ICS5.

Transfer the monitoring point to T9 secondary and set
S5 to 28-29MHz. With VCI1 and VC2 set to maximum
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r.f. drive rx signal
t transverty  ,10m

C.W.

key mic E% peok battery off

~, |
@ ¢«

mains on

Board 2, with boards 3 and 4 above, with part of Board 1 and part of board 6 on the left, and board 5 on
boards 1 and 6 on the right of the picture the right of the picture

A close-up of board 1 and of the

- mounting for VR14, which had an

integral 10:1 slow motion drive on

the prototype unit. A separate

s.m.d. with dial drive facilities can
be used instead
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capacity, adjust T9 for maximum output at 28MHz. Now
switch S5 to 29-30MHz and set VCI and VC2 to one
third of maximum capacity, adjusting VC5 for maximum
output at 30MHz. Repeat these operations for maximum
output at each frequency.

Transfer the monitoring point to T10 secondary,
resetting VR7 to mid-point. Repeat the operations above
by adjusting T10 and VC6 for maximum output at
28MHz and 30MHz checking that VR7 varies the output
level correctly. Terminate the millivoltmeter probe with a
50Q 2W carbon resistor and connect it across SK 1. Tune
the transceiver to 29MHz, adjusting VR8 to give 10mA
quiescent current through Tr9. Advance VR7 to register
an output on M1 and the millivoltmeter.

Adjust VC13, VC12, VC11 and VCI10 in that order for
maximum power output, readjusting each trimmer until
maximum output is registered. Further advance VR 7 until
full scale deflection of M1 is obtained; the millivoltmeter
should now be reading 7V r.m.s. corresponding to 1W
average (single tone) output power. Retune the transceiver
to 28MHz and 30MHz and check that the output power
falls only minimally at the band edges.

Transfer the millivoltmeter to SK2 and switch S3 to
“Transverter”. Adjust VR, transverter drive level, for
250mW r.m.s. output power. This completes the alignment
of the transceiver and it is now ready for an “on air” test
with a transverter or linear amplifier. Switch S2 to “Mic”
and check that when the microphone p.t.t. switch is
depressed for transmit, a varying output is registered on
MI1. Connect an appropriate aerial and an “on air” test
can begin, bearing in mind that maximum output is
equivalent to half the fs.d. on MI when using a
microphone.

The author uses, at present, a transverter using a
QQV06—40A in the p.a. for 2m operation, the receiver
converter employing dual gate MOSFETs in the r.f. amplifier
and mixer stages. The 10m linear also uses a QQV06—-40A
driven by a QQV02-6. Both transverter and 10m linear
produce 100W p.e.p. output using mains-driven power
supply units, a transistor version of the 10m linear being at
present under development for use with the transceiver for
mobile operation.

Operation of a Transverter with the
Transceiver

It is desirable for the transverter to be switched from
receive to transmit and vice-versa by operation of the
microphone p.t.t. switch or the c.w. key, connected to the
appropriate transceiver socket, this facility being provided
by a socket, SKS5, and diode D15 for interconnecting the
two units. Provided the transverter transmit/receive relay
requires its solenoid winding to be grounded on transmit,
this condition is satisfied by connection to the transceiver
transmit/receive switching line. On receive, D15 prevents
operation of the transverter transmit/receive relay to
“transmit” should its operating voltage be 13V or less.
Similarly, D18 and D19 prevent the transceiver
transmit/receive relays being operated by the transverter
transmit/receive relay h.t. line on receive should this
voltage exceed 14V.

Signal leads using good quality coaxial cable must be
used to connect the transverter receive output at 28MHz

4 Fig. 10 (top): The transmitter and receiver exciter
board layout (Board 5)

4 Fig. 11 (bottom): The 10V stabiliser, local oscillator
and speech processor board layout (Board 6)
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to SK1 and the transverter drive on transmit, also at
28MHz, is taken from SK2. Filter FLla and b form a
band-pass filter to give additional filtering of the
transceiver output, minimising the harmonic and non-
harmonic component of the linear amplifier output at the
transverter mixer. The filter is broadly centred on
28:5MHz as s.s.b. and c.w. operation on 2 metres and
70 centimetres is at the I.f. end of these bands.

Operation with a 10m Linear Amplifier

The transceiver can drive a transistorised or valved am-
plifier which requires 2W p.e.p. drive input for maximum
p.e.p. output. Two transmit/receive aerial changeover
relays are required in the linear amplifier input and output
networks which are operated by connection to SKS and
hence the microphone p.t.t. switch or the c.w. key. Signal
input/output from SK1 only is routed to the amplifier
input diode D24, a BAX 13, providing protection for the
r.f. amplifier, Trl, should the amplifier output on transmit
exceed 0-7V at SK 1.

This now completes the construction and alignment of
the PW “Tamar” and many happy hours on the air should
be achieved, the unit providing a good, clean, drift-free
signal which should make the operation of this transceiver
a delight.

Errata

1. In Fig. 2 (page 22, August), the secondary of T4 goes to
D8, not D2 as marked.

2. In Fig. 3 (page 23, August), the c.w. audio filter supply
(junction of R46/R48) should be connected to supply line
“C” (switched +14V). IC3 supply and C56 are connected
to supply line “B” (unswitched +14V), as shown.

Resistor R54 is connected to pin 5 on IC3, not pin 9 as
marked.

The value of VR8 is 100€Q, as shown in the compo-

nents list.
3. In Fig. 4 (September), the output pin numbers on IC7
have been transposed. The pin connected to R131, etc.,
should be marked 12; the pin connected to VC8, etc.,
should be marked 6.

Also in Fig. 4, three pairs of components have been
reversed, compared with the p.c.b. layouts shown in this
issue. These are: Cl20/PRI 17, CI122/R121 and
VCI14/XL1. The two arrangements are, of course, elec-
trically similar.

4. In Fig. 5 (September), the junction of D18/D19 goes to
SK4 pin “R”, not as marked.

5. Under the heading “Mechanical Features” (September),
relay RLD should be listed as part of board 5, not board 6
as shown.

Notes

1. The following capacitors are supplied already fitted
inside the cans of their associated transformers:
Cle, 20, 21, 29, 77, 80, 86 and 141.

We apologise for not making this point clear in the compo-
nents list, ;

The Toko coils for this project are available from Ambit
International (see Advertisers’ Index).
2, Decoupling capacitor C158 is fitted at the microphone
socket SK4.
3. Full-size paper prints of all the “Tamar” p.c.b. track
patterns are available from the Editorial offices at Poole.
Please send a large (10 x 8in) s.a.e. [ ]
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SPECIAL

PRODUCT
REPORT

RADIO
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oINGLE-CHA

FM TRANGCEIVER

This review is rather different in nature to our usual ones in
that it looks closely at not just the product but also the think-
ing behind the product as well as suggesting the reviewer's
interpretation of the product in use.

Wood & Douglas is a small company set up by three
enthusiastic radio amateurs who believe that the current
trend towards “black boxes” at the expense of traditional
“home-brew’’ equipment is not necessarily in the best in-
terests of the amateur radio hobby.

Their solution is to offer kits of high quality parts for the
“electronic’”” side of a range of transceivers. These cover 2m
and 70cm f.m. single channel, multi-channel and syn-
thesised transmitters and receivers, and some microwave
units. Their list makes very interesting reading indeed.

We decided to review the 70cm single channel f.m.
transceiver module in its most basic form, pushing out a
nominal 500mWw.

In order to keep the costs of their “kits” as low as possi-
ble, Wood & Douglas only supply those components actually
mounted on the p.c.b.s and leave the constructor to find the
controls, crystals and casework himself. This also allows the
builder some degree of flexibility in what he can use, and of
course if he is a “biscuit-tin” man then he can give full vent
to his ideas.

The 70cm transceiver is, in fact, a two-board project, one
p.c.b. being the receiver and the other the transmitter.
Automatic r.f. switching is carried out by p.i.n. diodes on the
receiver board. Each board “kit"” is supplied in a plastic bag
and full constructional and alignment instructions are sup-
plied.

The components were all of first class quality and it was
interesting to note that the instructions also contained a
component check list which informed the builder of any
changes or substitutions from the types shown. This is very
welcome since most of the technical queries received about
PW projects are as a direct result of component substitu-
tions leaving the reader in doubt. Also in the instructions
was a list of the minimum extra components required to
complete the transceiver.

24
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The two boards were completed with no problems at all
and after a thorough visual inspection a pair of PF1 crystals
for RB14 were inserted. Power was applied to the receiver
board first and no problems were encountered in aligning
this using GB3SD at Weymouth.

The transmitter board proved a bit more troublesome.
There was not enough adjustment using the frequency ad-
just preset to net the crystal onto SD’'s input frequency. Also
the power output was rather lower than the 500mW
minimum expected. The board was rechecked and the align-
ment instructions followed exactly, but still not much output
and still off frequency. A study of the circuit diagram showed
that the p.a. was driven via a loose coupling of two air-
spaced coils and these were indicated by an arrowed coupl-
ing line on the circuit. A slight bending of these two coils to
bring them closer together resulted in the output power
leaping up to around 800mW at 13-8V. This left the fre-
quency adjustment problem. A check in the various
catalogues showed that the varicap diode used for tuning
the transmitter was in fact at maximum capacitance with the
frequency set control at maximum travel. Fortunately there
were two pads on the p.c.b. in parallel with the varicap and
the circuit showed a capacitor in this position. The compo-
nents check list however merely stated “if required to net
crystal.” In the end | opted for an extra 10pF and this did the
trick. Once aligned the transceiver proved to be quite stable.

The actual manner in which the two boards are used to
form a usable transceiver is left to the builder himself. The
instructions do give some outline instructions on mounting
the boards but these are only very sketchy. On their stand at
Ally Pally in May, Wood & Douglas showed several different
ideas for using these boards and this indicated the many dif-
ferent ideas that amateurs have on how to build projects of
this nature.

With the upsurge in interest in 70cm, particularly the
repeater network, it was decided to use the Wood &
Douglas boards to build a simple, low-cost, 70cm “local
repeater worker.”

The two boards were mounted onto an aluminium plate
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AMATEVR RADIO EXCHANGE

Brenda (G8 SXY) and Bernie (G4 AOG) invite you to the only shop in London where you
can see and try all the leading makes of Amateur Radio Equipment under one roof . . .
YAESU, ICOM, TRIO, STANDARD ... compare them all . . . and have a cup of Brenda's coffee too!

* JUST LOOK AT OUR PRICE *

=< ; 0N

w % =
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= =
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© m

g m At its price you won't find a better communications receiver than

= m the YAESU FRG-7. We like to summarise its specification by

(/] b=+ saying that the FRG-7 hears things that other receivers don’t even
know exist . . . all the way from 500kc to 30MHz. So come and try
it, and see for yourself why it still represents the finest value-for-

TRIO/KENWOOD LHE‘:I..IVS‘(‘:TA?\‘IMA:::I money in the communications receiver market today.
R-1000 (+p. & p. £3.00) YAESU FRG-7 (AND FRG-7000)
PHONE FOR LATEST PRICES
* JUST LOOK AT OUR PRICE *

. .. and this is the HELISCAN Wa!l-to-Wall Aerial

Only from us, a specially developed high-tensile receiving antenna
giving superb results. Use it indoors or out —
from wall-to-wall, from point-to-point,
or from pillar-to-post.

INTRODUCTORY £ 1 5
PRICE - JUST inc. VAT

Something new and different . . . Two fantastic new scanning receivers . ..

Bearcat 220FB from the USA
% Covers three amateur bands plus aircraft, marine and public ser- o
vice bands on these frequencies: 66-88BMHz, 11B-136MHz, 144- $X-200 from Japan
148MHz, 148-174MHz and 420-512MHz.
* Scans between any two pre-set channels, and also offers a
priority-channel signal-finder and a lock-out facility.
#* Operates on mains or 12V, so use at home, in the car or on the

boat.

£240..

* Scans VHF and UHF bands in both AM and FM modes
throughout its frequency ranges, 26 to BBMHz, 108 to 180Mhz and
380 to 514MHz * 16 memories * Memory bank programmable to
scan frequencies in any band % Display automatically reverts to
time/day/date * 2-speed scan * 3 watts audio out % Sensitivity

1.95 0.5 v 20dB S/N * Supplied with AC mains adaptor for 12V opera-
inc. VAT tion.

CLOSED WEDNESDAY, BUT USE OUR 24-HOUR ANSAFONE SERVICE

. BARCLAYCARD |
EASY TERMS UP TO 20 | CREDIT SALES = INSTANT HP FOR
2 YEARS == 4 BY TELEPHONE [ | J LICENSED AMATEURS

2 NORTHFIELD ROAD, EALING, LONDON W13 9SY. Tel:01-579 5311

So easy for Overseas Visitors — Northfields Station is just seven stops from Heathrow
on the Piccadilly Line — or phone your order and let us deliver it to you at the Airport.
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Books

for
radio
amateurs

A GUIDE TO AMATEUR RADIO
(new 18th edition)
by Pat Hawker, G3VA

This book has been deservedly popular for many years as an
introduction to amateur radio — what it is, how it works, and
how to get started in this exciting hobby.

Most of the questions usually asked by the newcomer are
answered in an introductory chapter, and then the book
takes the reader from the first steps in setting up a receiving
station to the basic theory and practice of antennas,
transmitters and receivers, and how to obtain a transmitting
licence. Operation of an amateur station is discussed, and
there are lists of Q-codes, amateur radio callsign prefixes
and other useful data.

Chapter titles are: This is amateur radio: Getting started;
Communication receivers; Transmitters; The antenna:
Amateur radio equipment; Workshop practice; The licence
examinations; Operating an amateur station: The RSGB and
the radio amateur; International amateur radio
organizations; Fundamentals of electronics; plus two appen-
dices: Sample RAE questions; Safety pointers.

144 pages £2.99

RADIO AMATEURS’
EXAMINATION MANUAL
(8th edition)
by G. L. Benbow, G3HB

The standard work for all would-be licensed radio amateurs
studying for the Radio Amateurs’ Examinstion. This edition
was completely revised in order to take account of the 1979
changes in the examination format and syllabus.

A valuable feature is the provision of two sample ex-
amination papers, each containing 95 multiple-choice
questions — answers are given separately.

Chapter titles are: Becoming a radio amateur; Electrical
theory and calculations; Semiconductors: Radio receivers:
Transmitters; Power supplies; Propagation and antennas:
Transmitter interference; Measurements; Licence con-
ditions; Operation practices and procedures: Tackling the
Radio Amateurs’ Examination; plus four apoendices.

120 pages £2.65
WORLD PREFIX MAP

This superb multi-colour wall map (Mercator projection),
giving amateur radio callsign prefixes world-wide, now com-
pletes the popular range of RSGB maps for the radio
amateur. Its large area allows detailed coverage (particularly
of islands), while the usual insets, shipping routes, etc have
been avoided to give a clean and uncluttered appearance.

Approx 1,190 by 820mm £2.21

Prices include postage, packing and VAT where applicable.
Postal terms: cheques/POs with order (not stamps or book
tokens). Goods are obtainable (less P & P) at RSGB HQ,
9.30-5pm, Monday — Friday.

The RSGB is the national society representing all UK
radio s and r bership is open to all in-
terested in the hobby, including listeners. The Society

also puk a plete ge of books, log books
and maps for the radio amateur. Contact the
membership services section for more information
about amateur radio, the RSGB and its publications.

Radio Society of Great Britain
35 Doughty Street, London WCIN 2AE
Telephone 01-837 8688

REALLY GREAT
ANTENNAS

THE JOYSTICK VFA

® THE MICROSCOPIC 230Cm. GIANT Joystick VFA (Variable Freq. Antenna) @ Simple, rapid
erection @ Not only 6-band but CONTINUOUS 0.5 - 30 Mhz., incl BC @ Omnidirectional ®
Substantially harmonic-FREE @ 1 million miles per watt, world-record | @ Poor QTH's enhanced |
® QUOTE from RADIO ZS (South Africal “A r kabl with great ibilities. Its
physical size makes fi space op ien ap ical p ition™"

SYSTEM A"’ For the SWL or 160m. n,l £48.55
NEW JOYMASTER SYSTEMS

® Amateur Bands 3.5 — 30 Mhz @ System "J" has been superseded by our IMPROVED
JOYMASTER SYSTEM “JM2" @ SYSTEM “JM3" is a NEW DEVELOPMENT for the PRISONER
OF CIRCUMSTANCE! @ THE HIGH-RISE BLOCK DWELLER'S DREAM|

SYSTEM "J MZ" 500 w.p.e.p.
SYSTEM "JM3" 500 w.p.e.p.

*Does not include 50 ahm. coax. cable where required to feed remately focated JOYSTICK VFA.

UNBEATABLE
FRG 7/7000
BARGAINS

COMPLETE RECEIVING STATIONS -
ASSEMBLED IN SECONDS!

® FRG7 « free wire aerial and purpose-built JOYMATCH ATU ONLY £189.00 @ FRG 7000 -
free wire aerial and purpose-built JOYMATCH ATU ONLY £339.00 @ Package “R.1.”, [FRG7
Warld Record VFA and FREE HEADPHONES) £218.00 @ Package "R.2".. (FRG7000 + World
Record VFA and FREE HEADPHONES) £368.00.

We reckon we‘re offering the

LOWEST
YAESU PRICES

Try phoning us for your personalised quote, with or without
Partridge antennas. For example:

® FT901DM - ONLY £790!! @ FT101ZD - ONLY £567!! ® FT7B
ONLY £369!! If you take Partridge products as part of a *’Package””
deal, you'll save even more!

VHF BUSINESS RADIO

@® We can help! Just phone or send stamp.

JUST TELEPHONE
YOUR CARD NUMBER

0843 62535 (axt 5] (62839 after office hours) or send 12
stamp for FREE literature. Prices correct as at press. NOTE
our prices are always INCLUSIVE OF VAT, carriage.

Prompt service too, good Ily despatched WITHIN 48
BARCL&Y(ARD HUUHs: rvice too, goods usually

5 Partridge House,
Prospect Road, Broadstairs, Kent CT10 1LD
{Callers by appointment).

HRTRIN,

BROROSTRIRG RENT ENGLANG

LECTRONI E=
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as suggested in the instructions and this unit was then fitted
into a Verobox (65-2066-A) with the contrals mounted on

* specifications

the aluminium front panel. The p.t.t. switch was also moun- in
ted on the front allowing the use of a simple cheap ! RECEW, el ;
microphone. This switch also changes the small meter from Type: S";%';;:g?"e‘- single conversion
“S" meter to battery voltage monitor on transmit. A small T
80Q loudspeaker was fitted 12:0 the top of the Verobox. Sensitivity: 0-5pV for 12dB siNaD ttvp(}ja‘t f'kHz
Power is provided by two 6V NiCad battery packs which e L deviation and 1kHz modulation
fit neatly into the case alongside the transmitter board. ;
Wirini'; follows the Iayoutggiven in the Wood & Douglas in- frequency: 10-7MHz at 30kHz bﬂf‘dwil_(:th
structions and the only essential remaining to be fitted is the Crystal: 34”!“2 range as used in P
toneburst unit, the repeater having to be whistled up at pre- Audio output: 1W into 8( I
sent. Wood & Douglas can supply a kit for the toneburst. PE)wsf: 12V 60 to 70mA at low volume
The performance of the complete “local repeater worker” Size: 38 x 154 x 19mm
is good. The transmitter side works exceedingly well,
pushing 800mW up to the aerial on 13-8V. The audio is ; ;g{?NV?M‘ﬁE? t0 500
reported .to be bassy with the microphone currently being RF output: mMVV. nominal inio i
used and the only other microphone tried so far (a rather ex- RF switching: By p.i.n. diodes on thg;‘gdoar
pensive unit) has not proved to be at all well matched. The Spectrum: Spurious outputs >4 own on
audio gain can be varied simply, using a preset control on SOOmW. o
the transmitter board, as can the deviation. :mcul‘:l’hm'l@: 2-5mV basic sensitivity
The receiver is adequate if a trifle hissy. The hiss can be np 5
reduced simply by putting a suitable capacitor across the impedance: 100k adjustable e
output of the CA3089E. A 22nF capacitor was used as a Crystal: 12MHz range as USE:d in P i
larger value reduced the audio output too much. Keeping in AF stage: Includes limiter a"dl °W“_ﬁa't~i$ iiter
mind the fact that the repeater is some 35 miles away from Power: 12V 1§QmA (crysta cils;l 5&:{}0r
the reviewer's QTH the performance is good. - stabilised down to 10-5V)
The kit constitutes a good low-cost means of getting star- Size: 31 x 154 x 14mm (PA trar;ssts;zor
ted on 70cm f.m. Various r.f. amplifiers are available to boost stud is 15mm below p.c.b. but
the output if required for, say, mobile use as well as several may be carefully sawn off)
interesting and useful modules designed to improve the

project.

For those who do not feel up to putting the kits
together, Wood & Douglas can supply ready built i
units. Again these do not include crystals or
external controls and boxes, and the constructor
should be prepared to spend another £10 or so
on these.

Prices

The basic kit for the 70cm f.m. transceiver costs .,
£48.10inc. VAT. A toneburst kit costs £2.81. Post
and packing is 50p. From Wood & Douglas, 9
Hillcrest, Tadley, Basingstoke, Hants RG26
6JB. Tel: Tadley 5324.

00-5TI¥ 48 i

f. ¥ ISk B
Vo

e

N -

The two p.c.b.s forming
the Wood & Douglas 70cm
single channel transceiver.
The receiver board is the
top one. Although both
boards are tightly packed
with components, and
double-sided, no problems
were found during
assembly

The transceiver fits neatly
into a8 medium size
Verobox to form a useful
“‘local repeater worker’’ at
reasonable cost. The Ni-
Cads have yet to fitted
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Versatile Brackets

Quite often, when you've bought a
stereo system, the problem arises of
where to put the speakers. If you don't
have handy shelves in the appropriate
corners of the room, the speakers can
end up perched on the edge of fur-
niture, or standing on the floor. A
product which may solve this problem
is Wallangle Speaker Brackets.

The brackets can be fitted easily into
any corner of the room and will take
speakers up to 290mm (113 inches)
wide, weighing up to 50Ib. The
brackets are concealed behind the
speakers and allow for swivel and
adjustment to almost any angle.

Retailing at around £6 per pair,
Wallangle Speaker Brackets come
complete with screws, wall plugs and
step-by-step fixing instructions.
Available from many Hi-Fi retailers or

DUC
LINES

TION

danmartin

multiple department stores, the
brackets are manufactured by: A. E.
Arthur Ltd., Ardis House, Rollesby
Road, King's Lynn, Norfolk.

2m Whip

PAL “Firestik’’, the well known
American CB antenna manufacturers,
‘have branched out into the 2-metre
amateur market. They have introduced
the KW4, a pre-tuned 5,/8 2m whip
that is compatible with their range of
accessories, quick disconnect mount,

boot mount, magnetic mount, etc. The
KW4 measures approximately 4ft long,
has a gain of 3-5dB, is constructed of
sturdy fibreglass and costs £9.20 plus
VAT.

Further details from: Wintjoy Ltd.,
103 High Street, Shepperton, Mid-
dlesex TW17 9BL. Tel: Walton-on-
Thames (09322) 48145.

Time Module

A versatile l.c.d. Clock Module, the
MA1032 by National Semiconductor,
offers 12- or 24-hour display on 0-5in
digits, with 24-hour alarm, 59-minute
sleep timer, 7-minute snooze timer and
a seconds display mode, all in a unit
82 x 46 x 22mm overall. A single
supply of just 1.5V is required to
power the whole thing, including a
back-light, the consumption being
typically 8pA without the back-light
on. The data sheet supplied gives full
specification and connections for the
setting switches, alarm, etc.

The MA1032 module costs £13.23
plus 60p P & P from: A. Marshall
London) Ltd., Kingsgate House,
Kingsgate Place, London NWE.

Home-Brewers’ Aerial
Bits

If you delight in making the aerials so
frequently described in the pages of
Practical Wireless then the latest lists
from Aerial Contractors (Southern) will
interest you.

The list covers not only complete
aerial systems but also those hard-to-
get little components such as terminal
covers, element clips, half-round alloy
rods, and plastic “X" type insulators.

Various sizes of round alloy tube and
rod for making elements as well as
square tube for booms are stocked,
and for the fainter-hearted constructor
Aerial Contractors will even bend the
rods for dipole matching and cut rods
to length provided full details are given
with the order.

For the lists no aerial buff should be
without, send 40p in stamps to: Aerial
Contractors (Southern), 28 Caulfield
Road, Shoeburyness, Essex. Tel: (037
08)3717.

RTTY/Morse Reader

The Kantronics Field Day is a
radioteletype and Morse code reader
controlled by an Intel 8035 microcom-
puter with a special c.w. decoding
program.

Features include: ten O-5in high 12
segment alphanumeric displays; inter-
nal power supply; 200Hz bandwidth
input filter; l.e.d. tuning indicator; code
editor, which compensates for sloppy
character timing; internal speaker and
automatic c.w. speed display, which is
a switchable option.

Installation is very simple, the unit is
powered by a.c. mains and the only
other connection required is a suitable
lead between the receiver headphone
socket and the audio input terminal on
the unit.

28

The Field Day is compact, measuring
210mm wide x 87mm high x 230mm
deep with a tilt handle that allows the
unit to be adjusted for optimum view-

ing.

ITRONICS
Reet Speed

www americanradiohistorv com

Costing £295 which includes VAT,
the Field Day is available from:
Constellation Radio, 65 Cecil Avenue,
Hornchurch, Essex RM11 2NA. Tel:
(040 24) 55733.
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NIMBUS

Modular
2m Transceiver
System

PSU
/ Charger

(RPart 7)

Michael TOOLEY BA G8CKT
&
David WHITFIELD BA M Sc G8FTB

Rechargeable nickel-cadmium batteries have, in recent
years, become readily available at very reasonable prices.
Owners of the PW Nimbus, or similar portable equipment,
may therefore, wish to consider the economics of installing
a rechargeable battery pack to replace the dry cell
originally specified for the transceiver.

In order to re-charge nickel-cadmium cells a constant
current charger is required rather than the more conven-
tional constant voltage type associated with lead-acid
batteries.

The unit described provides a constant current charging
source and is capable of charging up to twelve series-
connected nickel-cadmium cells. In addition, the power
supply can provide a regulated 12V d.c. output at up to
500mA which will provide power for the Nimbus whilst
the battery pack is being charged.

The unit is constructed using readily available compo-
nents including a monolithic fixed voltage regulator. The
regulator incorporates internal fold-back overload,

Readers who intend to operate the PW Nimbus
should be in possession of the appropriate licence
issued by the Home Office to those who have passed
the City and Guilds Radio Amateurs’ Examination.
Details may be obtained from: The Home Office,
Radio Regulatory Department, Amateur Licensing
Section, Waterloo Bridge House, Waterloo Road,
London SE1 8UA.
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thermal and short-circuit protection. The constant current
output is also short-circuit proof and the current output
can be programmed to suit the type of cells fitted in the
transceiver.

Leclanche cells are suitable for use in applications
where there is either a continuous low value of current
drain or where there are intermittent periods of high
current drain interspersed with periods of no current drain.
Nickel-cadmium cells, on the other hand, are more suited
to applications where a sustained high current is required
over a relatively long period. The additional advantage of
this type of cell is that, provided reasonable care is taken,
they may be recharged for use over typically some 1000
charge/discharge cycles.

The Nimbus was originally designed for operation from
two series connected 6V battery packs, each consisting of
four 1-5V Leclanche cells of HP7, or similar type. The
nominal on-load voltage provided by a single nickel-
cadmium cell is 1-25V and hence eight series connected
nickel-cadmium cells will only provide around 10V com-
pared with 12V from a similar number of Leclanche cells.
Thus it is recommended that an additional two nickel-
cadmium cells be incorporated in order that the total
battery pack voltage is approximately 12-5V.

The manufacturer’s recommended charge rate for
nickel-cadmium cells equivalent to an HP7 battery is
45mA at the 16 hour rate and the cell has a fully charged
capacity of approximately 500mAh. The normal pattern
of battery usage in a portable transceiver usually takes the
form of some 2 to 4 hours discharge and 20 to 22 hours
charge in any 24 hour period. Thus a more appropriate
charge rate is 30mA and this lower value also helps to
reduce the possibility of damaging the cells by prolonged
overcharging.

Circuit Des

The complete circuit diagram of the power supply unit
is shown in Fig. 1. The 12V secondary output from T1 is
rectified using a full-wave bridge rectifier, BR1. C1 acts as
a reservoir capacitor and IC1 provides series regulation of
the d.c. output. C2 and C3 provide de-coupling and pre-
vent high-frequency instability which may otherwise arise
from IC1.

Trl and its associated components form the constant
current source. The base voltage is held constant by means
of the two forward biased diodes, D1 and D2. The output
current is determined by the value of R1 and D4 is in-
cluded in order to protect Trl against inadvertent polarity
reversal of the battery pack. A red le.d., D3, acts as an
output indicator.

cription

IC1 [WADG4 3|
7812

’ I.-'p Olpre
(.',ommtmiI
c2 C3
|zJu2-.—-'T'2,u2

R3
680

1NLILE ING1LE] Trl
BFX88

Fig. 1: The complete circuit
diagram 27

1INLOO1

29

WWW.americanradiohistorv.com



IPC Mags Ltd
WRO097 1980

°1.::‘I

[ g

Heat sink

[ D4 ]

S
D3

SK2 anode
anode pin&

AR
O

d Y [weezm

-ve secondary +ve pl

Fig. 2 (top): The copper track pattern of the p.c.b.
shown full size

Fig. 3 (above): The component layout for the p.c.b.

Fig. 4 (below): The details of the heatsink for IC1

WADB&LL
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Material 160r 18 SWG
aluminium-dimensions
given in mm.

Construction

The majority of the components are mounted on a
single printed circuit board measuring approximately 75 x
40mm. The foil pattern of the p.c.b. is shown in Fig. 2 with
the corresponding component overlay shown in
Fig. 3. The series regulator, IC1, must be fitted with an
adequate heatsink. This may conveniently consist of an L-
shaped piece of 16 or 18 s.w.g. aluminium, as shown in
Fig. 4. Trl should also be fitted with a heatsink of the TOS5
“push-on” type. Care should be taken to ensure that there
is adequate clearance around both heatsinks and also
around the mains transformer.

The entire assembly is housed in a small plastic or metal
case which should have sufficient mechanical strength to
support the transformer. The reservoir capacitor is
retained by means of a suitable mounting clip and a 5-pin
DIN socket is used for connecting to the transceiver. A
suitable layout and wiring diagram is shown in Fig. 5.

r =
1 .c.b.
N ‘2/ P 3
SK1 o]
S
4 o : E SK2
240 0 4
/ e
F‘E[L 2 o i po:
| —
==, g /)
-

Fig. 5 (above): The

general wiring details and

layout of components in
the plastic box

- o - e e S e me we

The Nimbus power sup-
ply and battery charger
with the lid removed
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RADIO SHACK for BEARCAT 220
THE VERSATILE
BEARCAT 220FB

Bearcate 220FB
Price:—
£258.75

Features

® 20 Channels/2 banks — Scan up to 20
frequencies at once or either of two banks of
10 channels.

@ 7 Band Coverage — Includes Low, High,
UHF, UHF-Gov't and UHF-T public service
bands, the 2-meter amateur (Ham) band,
plus the aircraft band.

® Automatic Search — Seek and find new, ex-
citing frequencies.

® Aircraft Search — Automatically search
the entire Aircraft Band.

® Marine Search — Automatically search
Marine frequencies by pressing one button.

® Priority — Samples designated priority fre-
quency on channel 1 every 2 seconds,

® Limit — Sets upper and lower frequencies of
search range.

® Speed — Choice of either 5 or 15 channels
per second scan and search speed for closer
monitoring of desired frequencies.

® Automatic Lockout — Locks out channels
and “skips” frequencies not of current in-
terest.

® Selective Scan Delay — Adds a two-second
delay on desired channels to prevent missing
transmissions when “calls” and “answers"”
are on the same frequency. Patented by
Electra.

® Simple Programming — Simply punch in the
frequency you wish to monitor.

® Decimal Display — The large decimal dis-
play shows channels and frequency as well
as features selected.

® Patented Track Tuning — Receive frequen-
cies across the full band without adjustment.
Circuitry is automatically aligned to each
frequency monitored.

@ Crystalless — Without ever buying a crystal
you can select from all local frequencies.

® Automatic Search — Factory-set squelch
automatically blocks out unwanted noise.

® Direct Channel Access — Move directly to
desired channel without stepping through all
channels.

® Deluxe Keyboard — Makes frequency and
feature selection easy for simple program-
ming.

® Space age Circuitry — Custom integrated
circuits . . . a Bearcat tradition in scanning
radios.

® Rolling Zeros — This Bearcat exclusive tells
you which channels your scanner is monitor-
ing.

® AC/DC - Operates at home or in authorised
vehicle.

® UL Listed/FCC Certified — Tested for sale,
quality design and manufacture.

RADIO SHACK LIMITED

TELEX 23718

Withdm, 2m &
70cm FM
Amateur Bands

. .I;udio Output:
2.0W rms.

Bearcatn 220FB
Specifications
Frequency Range:

Antenna:
Telescoping (Supplied)

Low Band Mobile 66- B8MHz Sensitivity:
Aircraft 118-136MHz 0.6 wv for 12dB Sinad on L and H bands
Amateur Band 144-148MHz W bands slightly less
Public Services & Marine 148-174MHz 1.0 pv for 10dB S/N on aircraft
UHF Amateur 420-450MHz
UHF Band 450-470MHz Scan Rate:
UHF Band 470-512MHz 5 or 15 channels per second
Size: Connectors:
108" Wx3"Hx75D External antenna; external speaker;
Weight: AC power, DC power
5 Ibs.

Accessories (included):
Mounting bracket and hardware:
DC cord

Power Requirements:
240V AC, 50 Hz.
12-15V DC, 8 Watts.

Hear It All With One Antenna
Total Frequency Coverage
—40 To 700 MHz

DISCONE
The Hustler Discone Model DCX is a wide band antenna
and has comple®e coverage of all frequencies from 40 to
700 MHz. This design is especially suited for monitor

radio reception of LOW-BAND, HIGH-BAND AND
UHF. As a plus feature, use the Discone for out-
standing 88-108 MHz. FM stereo reception.

b
-1

The Discone is easy to assemble and install and may be used
with any length coax cable. Manufactured from high strength
solid aluminium rod, zinc plated hardware and mounting
assembly, complete with S0-239 connector, Antenna mounts
on vertical support up to 11" 0.D. or on a flat surface. Cone
elements, 55" in length. Disc elements, 20" in length.
Shipping Wt. 2.5 Ibs.

£13.80

Discona With Cable

Discone antenna supplied with 50' coax and factory
installed connectors, PL-259 one end and monitor pin
plug type on the other. Shipping W1. 4.5 Ibs.

£20.70

Model DCX

VERTICALLY
POLARIZED
NO ADJUSTING
NO TRIMMING
Securicor Delivery
£5.00

188 BROADHURST GARDENS, LONDON, NW6 3AY
TELEPHONE 01-624 7174
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* components

Resistors
+W 5% carbon
270 1 R1
8800 1 R3
2-2kQ) 1 R2
Capacitors
Tantalum
2.2uF 35V 2 623
Electrolytic
1000uF 63V 1 Cc1
Semiconductors
Diodes
1TN4001 1 D4
1N4148 2 D1,2
BY164 1 BR1
Red l.e.d. 1 D3
Transistors
BFX 88 1 Tr1
Integrated Circuits
7812 1 I1C1
Miscellaneous
Mains Transformer, 12V 20VA; 5-way 180° DIN
socket; 1A fuse and holder; Printed circuit board;
Case 150 x 80 x 50mm; Heatsink TO5 clip-on;
Aluminium for heatsink; Clip for C1.

* specifications

Output voltage
{(nominal):

Maximum continuous
load current:

Maximum short

Short-circuit current:
Output resistance:
Output noise voltage:

Load regulation:
Supply regulation:
Mains supply input:

Qutput current
{nominal):

Output current (short-
circuit):

Qutput resistance:

Open-circuit output
voltage:

Maximum number of
charging cells:

Minimum number of
charging cells:

CONSTANT VOLTAGE OUTPUT

12V + 0-5V

500mA

duration load current: 850mA

350mA

0-08Q typical

less than 100uV
{10Hz to 100kHz)

less than 0-5%

less than 0:-5%

220 to 240V 50Hz

CONSTANT CURRENT OUTPUT

30mA + 5mA

30mA + 5mA
70k typical

16V
12 (at 1-25V per cell)

1 {at 1-25V per cell)
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Connecting to the Nimbus

Two possible arrangements for connecting the power
supply to the Nimbus are shown in Fig. 6 and 7. In Fig. 6
a miniature slide switch is incorporated within the Nimbus
to effect the changeover from internal to external supply
and to isolate the internal battery pack supply for charg-
ing. An automatic changeover system is shown in Fig. 7.
A miniature 12V relay having one set of changeover con-
tacts is used to automatically disconnect the internal
battery pack whenever the supply unit is in operation. It is
important to note that no attempt should ever be made to
recharge dry Leclanche cells, and, where nickel-cadmium
batteries are not fitted, the connection marked X-X should
be broken to disable the charge facility.

continued on page 63 PP

— — Power supply—>» <€— 5-Way cable—> <«—Nimbus — — —

T
1 - SK2 SK3 Ext. S2a R'I?‘l
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RAE Refresher Course

A course designed especially for can-
didates who have sat the RAE and
failed, and do not wish to start again at
“square one’”’, has been organised at
the De Beauvoir School, London N1.

The course starts on Wednesday, 17
September 1980, and enrolment will
be on Monday, 8 September, at the
school.

Classes are available on Monday,
Tuesday, Wednesday and Thursday
evenings between 1930 and 2130hrs.
The school has a fully equipped
workshop, an amateur transmitting
station, and is attended by two tutors
and a Morse code instructor.

Details from: Senior Tutor, F. Barns
G3AGP, Highbury Manor Adult Educa-
tion Institute, De Beauvoir School,
Tottenham Road, London N1 4BW.

Special Event

A Wireless Communications day has
been organised for Sunday, 5 October
1980, at the Chalk Pits Museum, West
Sussex.

As well as the museum’s own vin-
tage wireless collection, it is hoped to
feature exhibits from local radio clubs,
repeater groups, Raynet, Air Training
Corps, Police and marine communica-
tions firms. In addition there will be a
working h.f. station and a bring-and-
buy stall,

Chalk Pits Museum is situated in 36-
acres of West Sussex countryside and
has many other attractions to interest
the whole family, there is also a picnic
area, free parking and good local pubs
and tearooms.

Along with Ron Ham, a regular PW
contributor, members of Practical
Wireless will be attending and look
forward to meeting our readers and
friends, on the day, at: Chalk Pits
Museum, Houghton Bridge, Amberley,
Nr Arundel, West Sussex. Tel: Bury
(079 881) 370.

RAE Courses

Classes to prepare students for the City
and Guilds Radio Amateurs’ Examina-
tion, Course No. 765-02 are offered at
the following locations:

Sarah Robinson School, Ifield,
Crawley, West Sussex. Enrolment; 8
and 9 September. Starting; Thursday,
‘25 September, between 1900 and
2100hrs. Further details; R. Scrivens
G3LNM, telephone Crawley (0293)
22540.
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Canterbury College of Technology,
New Dover Road, Canterbury, Kent.
Starting; Autumn 1980, Course Tutor;
G3LCK. Further details from the
college.

Dacorum College, Marlowes, Hemel
Hempstead, Herts. Enrolment; 8
September. Starting; Wednesday, 24
September. Further details from the
course organiser: C. B. Burke G3V0OZ,
telephone Hemel Hempstead (0442)
833300.

Paddington Evening Institute, Am-
berly Road, Paddington. Enrolment
between 8 and 12 September.
Starting; Monday, 15 September,
Monday and Thursday evenings be-
tween 1900 and 2100hrs. Course
Lecturer; D. T. Busby G4HFL.

Harrow College of Further Educa-
tion, Hatch End High, Headstone Lane,
Harrow. Enrolment; Saturday, 27 Sep-
tember between 1000 and 1500hrs at
Nower Hill School, Harrow. Starting;
Wednesday, 8 October, between 1900
and 2200hrs. Course Lecturer; D. T.
Busby G4HFL.

East Herts College, Turnford,
Hertfordshire. Enrolment; 8 Septem-
ber. Starting; Monday, 22 September,
between 1900 and 2100hrs. Further
details; Jim Sleight G30JI, telephone
Ware (0920) 4316 or Mr J. France at
the College, telephone Hoddesdon
(099 24) 66451,

The Hucknall College of Further
Education, Portland Road, Hucknall,
Nottingham. To be held on Mondays at
1900hrs.

The Arnold and Carfton College of
Further Education, Digby Avenue,
Nottingham. To be held on Wednes-
days at 1900hrs.

Further details of both the courses at
Nottingham, can be obtained from the
Course Lecturer; Alan Lake G4DVW,

telephone Nottingham (0602)
382509.
Rallies and Eventis

This year's Welsh Amateur Radio Con-
vention, organised by the Blackwood
and District Amateur Radio Society
GWBGW, will be held at Oakdale Com-
munity College, Blackwood, Gwent, on
Sunday, 18 September 1980. Opening
at 10.00am the convention will be
officially opened by Mr P. Balestrini
G3BPT, President of the RSGB, at
11.00am. Further details from: B.
Davies GW3KYA, telephone
Blackwood (0495) 225825,

WWW.americanradiohistorv.com

The Great Lumley Amateur Radio
and Electronics Society G4EUZ, will be
holding their annual Mobile Rally on
Sunday, 5 October 1980, at the Com-
munity Centre, Great Lumley, Nr
Chester-le-Street, Co Durham. Further
details from: M. Hanaghan G8HPW,
58 Pickhurst Road, Pennywell, Sun-
derland, Tyne and Wear SR4 9HH,
telephone Aylton (078324) 3946.

Harlow and District Amateur Radio
Society will be holding their annual
Mobile Rally on Sunday, 28 September
1980, at Netteswell Comprehensive
School, Harlow, Essex. Further details
from: 7. M. White G8LXB, 79
Elmbridge, Old Harlow, Essex.

ZX80 Users Club

The ZX80 Users Club is an
independent group run by enthusiasts
of the Science of Cambridge ZX80
microcomputer.

Catering for all types of user, from
the beginner to the more experienced
object coder wishing to expand his
system, the club produces a bi-monthly
newsletter, has set up a software bank
to provide members with software at
minimal cost, and provides a technical
support scheme.

The annual membership fee, which
includes the cost of the newsletter and
software bank index, is £6.00 for UK
members and £10.00 for overseas
members.

For further information, send an SAE
to: ZX80 Users Club, PO Box 159,
Kingston-upon-Thames, Surrey KT2
5UQ.

Sorry!

In the Catronics Ltd. advertisement on
page 54 of the September issue of
Practical Wireless, three pieces of
equipment were incorrectly priced.

Catronics have managed to make
substantial reductions on the equip-
ment and the prices should have read
as follows:

Lowe SRX-30 Receiver, now £158
not £178; Regency Digital Flight Scan
Receiver, now £215 not £230;
Regency M100 Receiver, now £168
not £192.

Catronics Ltd., Communications
House (Dept. 88), 20 Wallington
Square, Wallington, Surrey SM6 8RG,
telephone 01-669 6700.

33




Keep up to
date with the world’s finest
electronic kits—with the Heathkit catalogue.

48 product packed pages contain
photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.

Heathkit make it easy to build, easy on your
pocket, and, as with 13 million Heathkit builders
over 34 years, your success is guaranteed.

Make sure of your copy of the Heathkit
catalogue. Send the coupon today, plus 25p in
| stamps and beat the demand.

To: Heath Electronics (U.K.) Limited., Dept (PW 10),
Bristol Road, Gloucester, GL2 6EE.

Please send me a copy of the Heathkit catalogue.
I enclose 25p in stamps.

Name

Address

N.B.1f youare already on the Heathkit mailing list you will
atuomatically receive a copy of the Heathkit catalogue without ==
having to use this coupon. When you receive your —
catalogue you will get details of this free offer. m

Solderning
Tron offer

FREE

HEATH™ |
e
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So You Want to Pass the RAE?
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A reprint of the complete series, including details of the
new examination format introduced in 1979, is now
available. The reprint costs 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
[.td., Post Sales Department, Lavington House, 23
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:

IPC Magazines Ltd., Post Sales Department,

Lavington House, 25 Lavington Street,
London SE1 OPF

Please send me . ..
postage and packing

| enclose P.0./Cheque No......... Value........... |

I

|

I

I

: copies at 85p each to include
I

| Remittance must be crossed postal order or |
I

I

I

I

I

I

cheque (name and address on back please) and |
made payable to IPC MAGAZINES LTD

NAME ..ooooiiiiieieie e |
(BLOCK LETTERS) |
ADDRESS .. .. s |
(BLOCK LETTERS) |
I ......................................................... I
| e, |
I |
[ oo Post Code .nesscmmmss I
I Remittances wIt.h overseas orders must be |
| sufficient to cover despatch by sea or air mail as |
required. Payable by International Money Order
I only |
I Company registered in England. Regd. No. 53626 I
l A subsidiary of Reed International Limited I

L ————— Cut round dotted ling == m= w— c— -
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FOR THE RADIO ENTHUSIAST...

NEXT MONTH
S THE NEW STYIE..

ractical

LEAD BENDING GAUGE

Practical Wireless, October 1980

LU @U@

HE\LFDF!D

A 120W p.e.p. rig designed around a
new transceiver p.c.b. from Plessey
which is surely destined to replace
the famous G3ZVC board. The initial
design is for 80 and 20m, and a
further module will be ready shortly
to add 40, 15 and 10m too. If you
don’t need so much power just omit
the p.a.—the driver will give up to
25W

HF SSB TBANSCEI\'EH

SURVEY of 2m MULTI-MODES

www americanradiohistorvy com
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introducing

RTTY

part 2

Jetf MAYNARD G4EJA

To convert the output from a receiver loudspeaker to a
form suitable for driving a terminal and (on trans-
mission) to convert the output of the terminal into an
AFSK signal, requires what is known as a terminal unit.
Fig. 8 shows a block diagram of such a unit for reception
only (transmission is dealt with later).

The first and last blocks (limiter and terminal unit) are
largely incidental to the main process of mark/space detec-
tion and are therefore dealt with first. Unless stated
otherwise, the reader can use the circuit ideas given with
any of the discriminators/tone detectors shown later.

The limiter in its simplest form consists just of two
back-to-back diodes across the input (Fig. 9). This literally
limits the input voltage swing to 0-6V. Following the
limiting diodes, it is quite usual to see some form of band-
pass filter to eliminate some of the inevitable QRM
associated with RTTY reception. With the ready
availability of i.c.s, it is simplest today to opt for an active
filter whose centre frequency is set mid-way between the
mark and space frequencies (i.e., at 1360Hz). The
National Semiconductor publication Linear Applications,
Volume 1 suggests a two-stage active band-pass filter,
which is shown in Fig. 10 with suitable values for this re-
quirement. The gain is approximately 15 (23dB) and the Q
about 25. This filter can be inserted between the limiting
diodes and the next stage (some type of discriminator or
tone detector). A bypass switch to take the filter out of
circuit is a useful addition to any terminal unit.

The LM3900 used in this circuit contains a further two
op. amps. which could be used for another band-pass filter
if a two-shift terminal unit is required, or as part of an
active filter tone detector (as described later).

Interface

One of the most difficult areas of RTTY for the new-
comer to grasp is that of terminal interfaces or magnet
drivers. The latter name comes about because the older
electro-mechanical types of terminal require the terminal
unit to activate some form of selector magnet. It is the
need to drive this magnet coil, with an inductance of
perhaps 4 henries, that necessitates the use of an 80 volt
signal. The large inductance coupled with a resistance of
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about 250 ohms gives a time constant (L/R) of 16ms
(assuming the magnet pulls in at about 12-5mA). Since
each RTTY element is only 22ms long this is clearly unac-
ceptable. To reduce this time the inductance can be
reduced (impractical) or the resistance increased. For a
time constant of Ims the resistance must be 4kQ. At this
figure the applied voltage required to maintain the magnet
holding current of 20mA is (from Ohm’s Law) 80 volts.

Driving Systems

Two types of magnet driving systems are used—single
current or unipolar, and double current or polar. A single
current system, generally operating at 120 volts, allows
current to flow, at about 60mA, through the selector
magnet for the mark condition. The space condition is
when no current flows.

In a polar system (also known as 80-0-80V) it is the
direction of current flow that represents the RTTY signal.
When the terminal input is negative with respect to earth it
is in the mark condition; when it is positive with respect to
earth it is in the space condition.

These two types of signalling are illustrated in Figs. .
11(a) and 11(b) respectively. Some of the more modern
terminals available have added to this confusion with re-
quirements such as +12V, 12V single current, +6V and of
course TTL.

To minimise the reader’s difficulty in understanding the
prime function of a terminal unit of demodulation, all the
circuits that follow are given with TTL compatible output.
In order that the user may use these circuits with his own
particular terminal a number of conversion circuits are
shown as follows:

Fig. 12: TTL to 120V single current
Fig. 13: TTL to 80-0-80V double current
Fig. 14: TTL to +12V

Note that in Fig. 13 the double current or polar signal-
ling is achieved by reversing the flow from a single polarity
supply. The convention for TTL compatible RTTY is that a
mark is represented by 1 (+5V) and a space by 0 (OV or
ground).

Demodulator

Now we have an input limiter with optional band-pass
filter that can be connected directly to a receiver
loudspeaker, and a method of driving any of the current
popular terminals. All that is now necessary is to
demodulate the incoming tones to a TTL compatible signal
(mark = 1, space = 0). When received on a correctly
tuned receiver the loudspeaker output for an RTTY signal
will be a mixture of 1275 and 1445Hz tones (assuming an
amateur transmission).

The two-tone method of demodulation uses a pair of
filters, one for each tone. In many earlier units these were
LC filters as shown in Fig. 15. The coils employed are
standard 88mH centre-tapped loading coils as used by
the Post Office and obtainable from a number of sources.
This type of demodulator is aligned by selecting an
appropriate capacitor or combination of capacitors to
tune each coil whilst an accurate tone is fed to the input.

The output of the op. amp. will swing between the
positive and negative rails as a signal is present within the
passband of the respective filters. This circuit has been
used by many amateurs throughout the world after
reading RTTY The Easy Way published by the British
Amateur Radio Teleprinter Group (BARTG).

The availability of op. amps. at low prices makes an ac-
tive filter two-tone demodulator an attractive proposition.
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LOWEELECTRONICSLTD.

MHzand 430-512 MHz.

The new digital flight scan receiver from Regency of America is a stunning improvement
on any other air band monitor receiver. Utilising its own micro computer system to con-
trol an advanced synthesiser, the flight scan allows you to monitor any air band frequen-
cy in the range 108-136 MHz and 1o store up to 16 channels which can then be scanned
continuously. Other features include fast keyboard entry of frequency, full band search
facilities, channel lockout and much more. For thelast word in air band monitors contact
us today. Also available — M 100 digital FM scanner covering 30-50 MHz, 144-174

THE FINEST HF COMMUNICATIONS RECEIVER
FROM THE LEADING COMPANY IN THE FIELD

R1000 BY TRIO

THIS RECEIVER IS SO ADVANCED, IT MAKES
ANYTHING ELSE IN ITS PRICE RANGE COMPLETELY
OBSOLETE.

And we should know, because we at Lowe Electronics have been firmly
committed to Trio ever since we were appointed to be the UK dis-
tributors many years ago, and we are your direct contact with the
Trio factory if you need advice or information. As the Trio dis-
tributors, we maintain the finest amateur radio workshop in the coun-
try here at Matlock, and our customers will tell you of our renowned
service.

We stock and sell the complete Trio range, and operate a fast, efficient
mail order and Securicor delivery service so that you are as close to us
as your nearest letter box. We also recently introduced a terrific new
credit card scheme which gives you, the customer, real purchasing
power withinstant credit.

As an example, should you wish to pay £12.50 per month, you have
instant credit of £300.00 which is enough to buy your R1000 right
away; no hefty deposits, no fuss and as a further bonus, should you
need accessories, or even a new transceiver, you can extend the credit
on your card to suit. The Lowe blue card is a really powerful purchas-
ing aid and you shouldn’t be without it. Why not ask us for details

The ultimate in receiver design. Trio RE20.

FLIGHT SCAN £199 inc VAT carr £4.50 right away and also for full information on all that’s good in Amateur
M100 FMSCAN £192inc VAT  carr £4.50 radio.
R820 SRX30

The SRX-30 represents & new siep forward for the keen

With more features than ever before available in a ham
band receiver. This mpl:-:onmnn (8:83 MHz, 455
KHz and 50 KHz LF.as.) receiver, covering all amateur
bands from 160 through |0 metres, as well as several
short wave broadcast bands, features digital and analog
frequency readouts, notch filer, LF. shifl, variable
bandwidth tuning, sharp LF. filters, noise blanker, stepped
R.F. attenuator, 25 KHz calibrator, and many other
features providing maore operating convenicnces than any

other ham hand receiver, Price £690.00, including V.A.T.

Carriage £4.50,

short wave listener or the radio amateur who needs to
une frequencies outside the amateur bands.

1n the past, the performance of general coverage receivers
has been limited by the dificulty inherent in setting to 8
known frequency — OK, 30 you know that Radio Peking
is on 8547 KHz but how do you set the receiver dial?

The SRX-30, due to application of new technology solves

the problem by utilising a drift cancelling loop system converting 1o a very high (40 MHz) first IF 50 as 1o remove
image interference problems. This is followed by a stable VFO controlied tunsble second IF with

curacy. The frequency range covered by the SRX-30 is 500 KHz — 30 MHz in thirty bands, each | MHz wide. Ii

you wish to tune to say 14250 KHz, mplyml.‘he MH: dial to 14, the KHz dial to 250 and there you are, no fuss,

no twiddling, no need (o use he drift ing system).

SP820

Matching tpenba 1o fit the REZ0, with built-in filters, 8
ohms

Pricc£37 9!<lm:|||dmg VAT, Carnage £1.30,

The SRX-30 is housed in & rugged meul case and opcw,u from 240 mc mains or 12V dc supply. Reception
modes are USB/LSB/AM/CW 1o cater for all HF operation and the receiver is equally at home on VHF using an
external convertor.

This receiver combines small size, accurate readout, ease of use, all mode operation, mains/battery power supply
and excellent performance at a remarkably low price.

See it, use it and you will like it Price L178-00 inchuding V.A.T. Carriage £4-50.

FS10

The FS10 VHF FM monitor receiver is a
high performance unit in such a small
lightweight package that it will fit into a
pocket. The recciver can be aligned for the
1 metre amateor band or the VHF marime
band and provides top performance on either
band.

The FS10 automatically scans up to ten crystal controlled channels, stopping on
any channel where a signal is present. Manual selection of any channel is also
provided. Complete with rechargeable battery pack, charger and personal earphone
with provision for external antenna.

Price £82.00, including V.A.T.. crystals extra (Fited ten channels £109.24, in-
cluding V.AT.) Carriage £1-50.

AMR217B

The AMRIITE VHF FM monitor is an
outstanding receiver suitable for either the 2
metre amateur band or the VHF marine FM
band and can be supplied for gther band on
request. The AMR217B has an eight channel
scanning facility and can also accommodate
up 1o ten additional swilched channels to ex-
tend its versatility even further. The receiver
is extremely sensitive and is one of the best
monitor n:nmm available to cither the
user. It is i with & built-in
speaker and operates from 240 AC mains or uv DC supplies. A matching
mobile mount is supplied to allow easy installation in boat or car.

price £120-75, including V.A_T. (fitted B crystals). Carringe £1-50.

amatenr or p

SR9

A The SRY represents the finest value for
“ money ever offered in the FM monitor
§ receiver market. Available in two versions

VHF marine FM band the SRS gives ful-

Iy tunable coverage of either band and

also incorporates the facility for installing optional crystals which will provide up
to eleven fixed channels for the most popular frequencies.
The SRY iz completely sell-contained with builtin speaker and mqum only
12V DC it around 200 mA 10 operste. Mounting hardware is provided for casy
installation anywhere.

Price £46.00, including V.A.T. Carriage £1.50.

AP12

The APIZ is a 12 channel crystal controlled airband
monitor receiver covering a frequency range from 108 to
136 MHz which utilises s micro-computer which
sutomatically peaks the R.F. oscillator and mixer stages
in sccordance with the crystal frequency in use. This means that you can install
erystals for any frequency in the entire band without any drop in performance.
Sapplicd complete with rechargeable battery pack, charger and personal earphone.
Price [89.70, including V.A.T. Fitted 12 channels: E£118.43, including V.AT.
Carriage £1-50

receiver will stop on any channel on which er: is & transmission, stepping on
again at the end of transmission, You may lock the receiver onto any channel of
your choice for continuous monitoring and if any channel should be more or less
permanently occupied you may also lock out the channel to permit scanning of
other channels. These facilities are available on any or tl.i channels,

Covering the full band from 108-136 MHz, the R512 is completely self-contained
including built-in speaker and is supplied with mains and 12V DC power leads,
whip anienna, mobile mounting bracket and personal ne.

Price including five firted channels is £138.00, including VAT, Carriage £1-50.

R512 o
[ peld gl ey FULL RANGE OF
e . S COMPUTERS AND

PET

PERIPHERALS.
NEW 16K IN
STOCK.

For all thats good in Amateur Radio, contact;
LOWE ELECTRONICS LTD., Chesterfield Road, Matlock, Derbyshire. Tel: 0629 2430 or 2817.
For full catalogue, simply send 48p in stamps and request catalogue CPW.
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C7800

The C7E800 is one of the most
advanced mobile 70cm
transceivers available.
Features include:~ * Digital
Readout * Five Memories *
Two Speed Scan Rate * L.E.D.

£274.85

inc. VAT ] ower and S Meter and many
: more. Why not try one for
(C8800 is the matching 2m unit) yourself.

TRIO R1000

st len et

BEAT THIS PRICE!! £289 inc. VAT

FREE HEADPHONES WITH THIS SET AND WITH FRG7

400 EDGWARE ROAD
LONDON W2
01-723 5521 Tix: 298765

i

NEW LOW PRICE

FRG7 £199.00

THE NEW C800

This 10 channel scanner out performs many
of its rivals due to its highly sensitive front
end and excellent filtering. A one channel
50MW transmitter is incorporated and is
ideal for local use. Controls include squelch,
volume, auto scan and manual channel step-
ping. The unit comes complete with channels
S20, R1, R2, R7, Nicads, Charger, helical
antenna and wire antenna.

PRICE £69-95 + VAT

CARRIAGE FREE

| BARCLAYCARD Send 25p for
| INSTANT H.P. full details

| B | & P/EX. WELCOME BF.GRIE TRNGE.

..the sign of fine communications

SRX30 SWL RECEIVER £158

Price
inc, VAT
TRIO EQUIPMENT v
! R1000 SWL PLL Receiver 200KHz 10 30MHz 297.85
AB20 The ultimate SWL receiver 690.00
YG456C CW filter S500Hz 58.85
YG455CN CW filter 250Hz 60.95
SPB20 Speaker 37.95
HSS Communications headphones, tailored response 21.85
Communications . ailored r 10.36
VHF AMATEUR RECEIVERS
SR9 Tuneable/crystal 2m FM receivar 144-146MHz 48.00
AMRZ Scanner with 8 crystals, Mains/battery 120.76
ROTJ\TORS TUNERS & SWITCHES
| AR40 (5 core cable required) 54.83
] FU200 For lightweight 2m beams 40.39
. KX2 AK Antanna Tuner 0.5-30MHz 29.90
| CX3 SWL 3-way Antenna Switch 7.20
DAIWA CS201. 2-way Antenna Switch 11.88
KW SWL 3-way Antenna Switch 14.80
AIR BAND RECEIVERS
SHARP Air Bands Portable Receiver 18.75
FX-213-AU
LOWE AP12 Crystal Controlled air band portable receiver e/w ni-cad
batteries, charger and fitted 12 crystals 118.46
COPAL-24 Hour Digital Clock Mains Operated 12.95

All prices include new VAT rate
s i carriaga if irad)

Buy by post or phone your Barclay Card or Access number.
Alternatively, call in for a chat The shop is just 10 minutes from Laeds City Station, and there's
easy parking if you travel by car # Instant H.P. for licenced Amateurs * Extended Credit Terms
Available % Send 50p for Catalogue and Price List.

LOWE TRIO DISTRIBUTOR
LAR are area
distributors for Jay Beams,
LEEDS :MA‘I’EUR RADIO fAntanna Sprcisiisns. Hiomast
a0 ;
Leads. W. Yorks. Tel. 462657 Modules Praducts
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LISTEN TO VHF MARINE
or AMATEUR BAND with an

SR9 RECEIVER

The SR-9 represents the finest value
for-money ever offered in the FM
manitor receiver market. Giving fully tunable coverage of the 2 metre amateur band from
144-146 MHz. or Marine Band from 156-162 MHz, the SR-9 also incorporates the facility
for installing optional crystals which will pravide up 1o ELEVEN fixed channels for the most
popular frequencies - mobile calling channel, local repeater channels, distress channel et
The SR-9 is complately self contained, even to the Ioudsneaker and needs only 12 volts
dc (negative earth) at approx. 200 mA to operate. M t is provided for
installation,
SRY Receiver £46 | +£1.50 carr.) - State Amateur or Marine version.
Special Package Deal No. 1: SR9 + Mains Power Supply -+ Amateur
nd Lohfﬂoaf Aerial for £66 |+ £2 carr.

Ba J
Special Package Deal No. 2: SR9 + Car Gutter Chp Aerial for £51
[4 £1.50 carr.)

(0N FOR BEST VALUE
> IN THE FINEST
SHORTWAVE RECEIVERS

Lowe SRX30 as featured in Aug. '79 Trio R1000 as featured in May issue
issue of PW, Utilises a drift cancelling of PW. 200KHz-30MHz. PLL syn-
loop system to give performance plus. thesizer. Digital readout plus analog
500KHz 30MHz coverage, USB/ display for easy accurate tuning.
LSB/AM/CW, 240Vac/12Vde supply. 240 Vac/12Vdc supply. £297
£158

Both currently available from stock. Please add £5.50 for Express delivery.

ALLOUR PRICES INCLUDE VAT
EASY TERMS available. Access and Barclaycards welcome

LTD./(Dept. 80) COMMUNICATIONS HOUSE,
CATROMICS ' 0 WALLINGTON SQUARE,
WALLINGTON, SURREY SM6 8RG
Phone: 01-669 6700. Mon.-Fri. 9 a.m.-5.30 p.m. Sats. 1 p.m.
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Fig. 8: Receiving terminal unit block diagram
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Fig. 15: A passive filter demodulator
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Interior of the author's terminal unit, showing the
way in which plug-in boards are used to facilitate
experimental work

Fig. 16 shows such a circuit as breadboarded by the
author. The frequency for each filter (mark and space) is
adjusted by means of the 4-7kQ) preset with an accurate
input tone.

Phase Locked Loop

The simplest type of demodulator is constructed with
the aid of a phase locked loop (p.l.I.), with the NE567 be-
ing the most popular. This particular circuit will change
output state when a frequency within its capture range is
applied to the input. The centre frequency and bandwidth
of the capture range are set by a few external components.

If a p.LL. is set to detect the mark frequency (1445Hz),
then at any other time it will output a space condition.
Thus a simple unit can be constructed that requires to
detect only one tone (its absence being assumed to indicate
the other tone). Fig. 17 shows a simple p.ll.-based
demodulator developed by the author. The reader should
note that with the addition of input protection diodes and

10n

220k | 10n

Lk7

10n

220k | 10n

Lk7

WADG654] N

Fig. 16: Active filter demodulator
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